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MXO
REJECT (Enable Disable SAS Link is an intra-layer signal from SL_IR to SL and XL.  Enable Disable Link Layer is a inter-layer signal from SP_DWS to SL_IR. They're not the same.)

Global
Replace "Enable Disable SAS Link (Enable)" with "Enable Disable Link Layer (SAS Enable)".

MXO
REJECT (Enable Disable SAS Link is an intra-layer signal from SL_IR to SL and XL.  Enable Disable Link Layer is a inter-layer signal from SP_DWS to SL_IR. They're not the same.)

Global
Replace "Enable Disable SAS Link (Disable)" with "Enable Disable Link Layer (Disable)".

MXO
ACCEPT - DONE (changed where it is clear, e.g. SMP requests and SMP responses.  Mode pages go both directions, so neither is more correct; changed to "contains" or "means" in several instances.  Address frames come from any type of device; since "indicate" was predominent, left them alone.)

Global
Replace "indicate" and all of its forms by the correct form of "specify" when the value or action originates with the initiator.

ADPT
ACCEPT - DONE (adopted Mark Evans' proposed terminology changes)

1.0 References to ATA through-out the draft need to be reviewed and
changed
to SATA where necessary. The interface protocol that SAS implements is SATA.
SATA specification in turn references ATA as the upper layer protocol.
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ABSTRACT

This standard specifies the functional requirements for the Serial Attached SCSI (SAS) protocol, which
defines transmission of SCSI protocol over a Serial ATA compatible physical layer)and defines addressing of
multiple target devices for the Serial ATA protocol.
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LSI Lohmeyer
ACCEPT - DONE (contents merged with IBM comment)

Abstract

The abstract is incomplete. SAS also defines a physical layer and a management protocol (SMP). Consider replacing the existing abstract with:

This standard specifies the functional requirements for the Serial Attached SCSI (SAS) physical interconnect, which is compatible with the Serial ATA physical interconnect. It also specifies three transport protocols, one to transport SCSI commands, another to transport Serial ATA commands to multiple target devices, and a third to support interface management.

IBM
REVIEW ALL WG
ACCEPT - DONE (contents merged with LSI comment)

Abstract
This abstract is inaccurate and should be rewritten to the following:
This standard defines mechanical, electrical, timing requirements, command, and task management delivery protocol requirements to transfer commands and data between SCSI devices attached to a SCSI
serial interface. This standard is intended to be used in conjunction with the SCSI command sets. The resulting interface facilitates the interconnection of computers and intelligent peripherals and thus provides a common interface standard for both system integrators and suppliers of intelligent peripherals.


INTC
ACCEPT - DONE (see IBM and LSI comments)

Abstract 
"Serial ATA compatible physical layer": partly true, but overly 
limited. Implies that SATA is used as-is, across the board. 
Expand/clarify.
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ANSI stuff 
2002 s/b 2003 or 200x

PostLB
ACCEPT - DONE

change the 7-point blank text line to 10 points at the top of page iv (to match a common font size in the rest of the document)
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Revision Information
1 Revision history

1.1 Revision 02-157r0 (25 April 2002)
First release as T10 proposal 02-157r0.

1.2 Revision 02-157r1 (12 May 2002)
Change bars from 02-157r0. Incorporates these changes (approved by May T10 plenary):

a) 02-183r0 Minutes from the SAS PHY study group 1-2 May 2002 (Editorial corrections)

b) 02-168r1 SAS ALIGN primitives (Bill Galloway)

c) 02-165r1 SAS SMP Report Manufacturer Info (Ron Roberts)

d) 02-167r1l SAS ERROR primitive (Bill Galloway)

e) Miscellaneous editorial and technical corrections from the SAS protocol study group 29-30 April 2002

1.3 Revision sas-r00 (12 May 2002)
Incorporates these changes:

a) Removes changes bars and introductory letter
b) Corrections to SL state machine from George Penokie (without change bars)
c) Corrected S12 and S13 to be BT+ and BT- in the device plug connector

1.4 Revision sas-r00a (27 May 2002)
Change bars are from sas-r00. Incorporates these changes (not yet approved by a T10 plenary):

a) 02-169r2 SAS XFER_RDY rules (Bill Galloway) [14 May 2002 SAS call]

b) 02-170r1 SAS wide link rules (Bill Galloway) [14 May 2002 SAS call]

c) Editorial changes from 02-199r0 Minutes of 21 May 2002 conference call [14 May 2002 SAS call]
d) Editorial changes from emails

1.5 Revision sas-r00b (14 June 2002)
Change bars are still from sas-r00. Incorporates these changes (not yet approved by a T10 plenary):

a) Editorial and minor technical changes from emails and from 6/6 SAS WG meeting

b) Require rotating through all ALIGNs [6 June 2002 SAS WG]

c) SMP remove DEVICE NAME from REPORT GENERAL function [6 June 2002 SAS WG]

d) 02-179r1 SAS SMP PHY MARGIN CONTROL function (Ron Roberts) [6 June 2002 SAS WG]

e) 02-211r1 SAS address frame field checking (Rob Elliott) [6 June 2002 SAS WG]

f) 02-212r1 SAS SSP RESPONSE IU format (Bill Galloway) [6 June 2002 SAS WG]

g) 02-214r1 SAS SSP hash transport layer checking (Bill Galloway) [6 June 2002 SAS WG]

h) 02-217r0 SAS OPEN_REJECT priorities (Jim Coomes) [6 June 2002 SAS WG]

i) 02-218r0 SAS Remove far-end retimed loopback (Jim Coomes) [6 June 2002 SAS WG]

j) 02-203r1 SAS request confirmation correlation across layers (John Worden) - only partially incorpo-
rated [6 June 2002 SAS WG]

k) 02-200r1 Minutes from SAS protocol WG meeting 5-7 June 2002 [6 June 2002 SAS WG]

1.6 Revision sas-r00c (15 June 2002)
Change bars are still from sas-r00. Incorporates these changes (not yet approved by a T10 plenary):

a) Changes to the SAS phy state machine (assumes 02-198 will be accepted)
b) More work on 02-203r1 incorporation (still not done)
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ENDL
ACCEPT - DONE (track with another comment)

 Remove revision history before delivering the dpANS to Public Review.

IBM
ACCEPT - TODO (remove in last edit)

Revision Information
This needs to be removed before public review.
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1.7 Revision sas-r00d (8 July 2002)

Change bars are still from sas-r00. Incorporates these changes (not yet approved by a T10 plenary):

a)
b)
c)

d)
e)

)

g)

h)
)

Removed device name from REPORT GENERAL [5 June 2002 SAS WG]

02-204r1 SAS SSP Dealing with extra ACK/NAK primitives (Mark Evans) [18 June 2002 SAS call]
Removed Protocol Violation and Failed Frame confirmations from SMP_SFR1 state [26 June 2002
SAS WG]

Changed “device name” to “SAS address” [26 June 2002 SAS WG]

02-196r2 SAS SSP AEN (George Penokie) [26 June 2002 SAS WG]

02-201r3 SAS SSP Transmission of a DONE primitive to close an SSP connection (Mark Evans) [26
June 2002 SAS WG]

02-205r3 SAS connection behavior when receiving a BREAK primitive (Mark Evans) [26 June 2002
SAS WG]

Moved SPC-3 protocol-specific changes annex into 02-246r0

Moved SAM-3 protocol-specific changes into 02-245r0

1.8 Revision sas-r00e (11 July 2002)

Change bars are still from sas-r00. Incorporates these changes (not yet approved by a T10 plenary):

a)
b)

c)
d)
e)

f)

Changed “dword” to “data dword” where appropriate; clarified type of BREAK and AIP primitives
Changed “send” to “transmit” whenever referring to dwords on the wire (send is for state machine
communication). Use “send” and “receive” for state machine signal passing (requests, confirmations,
and parameters) rather than “indicate.”

02-197r2 SAS ldentification Sequence state diagrams (George Penokie) [18 June 2002 SAS call]
02-219r3 SAS bit order for scrambling and CRC (Jim Coomes) [9 July 2002 SAS call]

Changed frame validity wording to “bytes between SOF and EOF less than 28, or bytes after SOF
greater than 1052”

Marked all fill bytes as “vendor-specific”

1.9 Revision sas-r00f (16 July 2002)

Change bars are still from sas-r00. Incorporates these changes:

a)

b)
c)

d)

e)
)
a)
h)
i)

Broke “application layer” into SCSI layer, ATA layer, and management layer. Later review of SAM-3
letter ballot comments indicates SAM uses “application layer” and SAM-3 is not going to change to
“SCSI layer”, so this may be best undone. [15 July 2002 SAS WG]

02-198r6 SAS OOB timing [16 July 2002 SAS WG]

Removed 02-196r2 AEN on SAS (George Penokie) due to lack of support from the CAP WG for the
REPORT AENS well-known LUN addition [18 July 2002 T10 Plenary]

02-210r2 Changes for driver and receiver electrical characteristics (Russ Brown) (as incorporated into
02-289r0) [8 July 2002 and 15 July 2002 SAS PHY WG]

02-215r1 SAS SSP Credit not ready addition to state machine (Bill Galloway) [16 July 2002 SAS WG]
02-216r5 SAS SMP transport layer (George Penokie) [15 July 2002 SAS WG]

02-230r2 SAS SSP initiator transport layer (Mark Evans) [15 July 2002 SAS WG]

02-288r0 Minutes of SAS PHY WG - OOB Idle time definition [16 July 2002 SAS PHY WG]

02-289r0 SAS Phy group revisions to section 5 [16 July 2002 SAS PHY WG]

1.10 Revision sas-r01 (24 July 2002)

This revision has no change bars, reflecting that all proposals were approved by the July T10 plenary. It
incorporates these changes:

a)

Vi

02-256r2 SAS Pathway recovery modification (Tim Hoglund) [16 July 2002 SAS WG] (except port
layer changes, which will be covered by 02-202)

Working Draft Serial Attached SCSI (SAS)
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1.11 Revision sas-rOla (28 August 2002)
This revision has no change bars. It incorporates these changes:

a) Converted to Adobe FrameMaker from Microsoft Word, spurred by continued destructive crashes by
Word 2000 and Word XP (thanks to George Penokie). All Microsoft Word drawings converted to
Microsoft Visio format, embedded as links in FrameMaker.

b) Minor editorial changes.

1.12 Revision sas-r01b (6 September 2002)
This revision has change bars from sas-rOla. It incorporates these changes:

a) 02-231r2 CRC and scrambling sample code (Jim Coomes) [16 July 2002 SAS WG][already approved
by T10 plenary]
b) 02-259r1 SAS command ID removal (Brian Day) [23 August 2002 SAS WG]
c) 02-279r4 SAS initiator-based configuration (Steve Fairchild) changes 1-13 only [3 September 2002
SAS call]
d) 02-322r0 Minutes from SAS protocol WG 21-23 August 2002 - motions [23 August 2002 SAS WG]
A) that AEN be removed from SAS
B) that SAS be modified to require targets to not send a response frame for a command until all data
associated with any outstanding XFER_RDY for that command have been received
C) that the open originator shall start rate matching on the next dword after the OPEN address frame
has been transmitted
e) 02-336r0 Minutes of SAS protocol call - motions [3 September 2002 SAS call]
A) that the discover function be numbered 10h instead of 00h and that the PHYSICAL LINK RATE in
the IDENTIFY address frame be marked ‘ignored’

1.13 Revision sas-r01c (23 September 2002)
This revision has change bars from sas-rOla. It incorporates these changes:

a) 02-300r2 SAS OOB and DWS state machines update (Thomas Grieff) state machine changes [10
September 2002 SAS & SAS PHY WGs]

b) 02-300r2 SAS OOB and DWS state machines update (Thomas Grieff and George Penokie) editorial
changes before state machines

c) 02-307r2 SAS SSP transport layer state machines (Mark Evans)[10 September 2002 SAS WG]

a) 02-335r2 SAS multiple connections on wide ports (George Penokie)[10 September 2002 SAS WG]

b) 02-338r1 SAS SCSI Phy Error Log log page (Mark Evans)[10 September 2002 SAS WG]

c) 02-347r1 SAS CRC bit order figure replacement (Jim Coomes)[10 September 2002 SAS WG]

d) 02-350rl1 SAS idle at start of OOB signals (George Penokie)[10 September 2002 SAS WG]

e) 02-352r0 SAS Clarification of area of impedance dip (Alvin Cox) [10 September 2002 SAS PHY WG]

f)  02-354r0 SAS definition/note for skew (Alvin Cox) [10 September 2002 SAS PHY WG]

g) 02-355r1 SAS expander update (Tim Hoglund) [10 September 2002 SAS WG]

h) 02-342r0 Minutes of SAS protocol WG - 9-10 September 2002 [10 September 2002 SAS WG]
A) change the Rate Change Delay from 480 Uls to 750,000 Uls

i) Rewrote IR state machine to include idle states and completed states and rework handling of enable/
disable signals from phy layer

i) Reworked SL state machine handling of enable/disable signals from IR state machine

k) Added an SMP READ MARGIN SETTINGS function to fulfill the original goal of 02-179r1

1.14 Revision sas-r02 (23 September 2002)

This revision has no change bars, reflecting that all proposals were approved by the September T10 plenary.

1.15 Revision sas-r02a (7 October 2002)

This revision has change bars from sas-r02. It incorporates comments from the SAS Editor’'s meeting on 3-4
October 2002, mostly through chapter 5 (Physical).
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1.16 Revision sas-r02b (19 October 2002)

This revision has change bars from sas-r02. It incorporates these changes:

a)
b)

c)
d)
e)
f)

g)
h)
i)
)
k)

)

m)

02-276r3 SAS combined request-confirmation list (John Worden)[24 September 2002 SAS call]
(partially incorporated)

02-385r0 Minutes of SAS protocol teleconference 24 September 2002 [24 September 2002 SAS call]
A) Make TASK IU be 28 bytes

02-202r4 SAS Port Control state machine update (John Worden)[24 September 2002 SAS call]
02-318r1 SAS data transfer rules (Ed Gardner)[24 September 2002 SAS call]

02-359r3 SAS Expander configuration details (Steve Fairchild) [1 October 2002 SAS call]
02-383r2 SAS change notification proposal (Jim Reif) [15 October 2002 SAS call]

02-387r2 SAS Programmable PPTOV (Tim Hoglund) [15 October 2002 SAS call]

02-393r1 SAS Port layer rewrite (Rob Elliott)[1 October 2002 SAS call]

02-394r1 SPC-3 SAS Protocol-Specific log page (Rob Elliott) [15 October 2002 SAS call]
02-408r0 Minutes of SAS protocol teleconference 15 October 2002 [15 October 2002 SAS call]

A) Renumber DEVICE TYPE field values (Rob Elliott)

02-410r0 Minutes of SAS PHY teleconference 14 October 2002 [14 October 2002 SAS PHY call]
A) Accept REPORT PHY ERROR LOG fields as in sas-r02a

B) Drop use of “loss of signal”

Significant editorial changes to the SP state machine in response to comments in the SAS Editor’s
meeting

Other editorial changes from the SAS Editor’'s meeting and emails

1.17 Revision sas-r02c (1 November 2002)

This revision has change bars from sas-r02. It incorporates these changes:

viii

a)
b)

c)
d)
e)

f)

9)
h)

i)

)
K)
1)

m)

n)
0)
p)
Q)
r

s)
)

u)
v)
w)
X)

02-291r2 SAS expander informative annex (Tim Hoglund) [29 October 2002 SAS call]

02-354r1 SAS definition/note for skew (Alvin Cox) [23 September 2002 SAS PHY call - 02-354r0 was
previously accepted; this revision has more editorial changes]

02-360r3 SAS spinup (Rob Elliott) [24 October 2002 SAS WG]

02-363r3 SAS STP initiators closing connections (Brian Day) [24 October 2002 SAS WG]

02-390r3 SAS compliant jitter test pattern (Alvin Cox/Bernhard Laschinsky) [31 October 2002 SAS
PHY call]

02-391r1 SAS external connector text corrections and signal table modification (Alvin Cox) [3 October
2002 SAS PHY call]

02-396r2 SAS Device Identification VPD page requirements (Rob Elliott) [21 October 2002 SAS call]
02-397r0 SAS Protocol-Specific Port mode page (Rob Elliott) [24 October 2002 SAS WG]

02-405r2 Alternate SAS Speed Negotiation state diagram (George Penokie) [21 October 2002 SAS
call]

02-409r3 SAS Expander CHANGE count proposal (Brad Besmer) [24 October 2002 SAS WG]
02-418r2 SAS SATA_ERROR primitive definition (Tim Hoglund) [29 October 2002 SAS call]
02-417r0 Minutes of SAS protocol teleconference 21 October 2002 [21 October 2002 SAS call]

A) Make SAS address of all zeros invalid

02-428r0 Minutes of SAS protocol WG 24-25 October 2002 [25 October 2002 SAS WG]

A) Remove PHY MARGIN CONTROL pages

02-427r1 SAS device names (George Penokie) [24 October 2002 SAS WG]

02-433rl SAS link rate clarification (Bob Sheffield) [24 October 2002 SAS WG]

02-441r1 SAS Changes to REPORT PHY SATA (Steve Fairchild) [24 October 2002 SAS WG]
02-422r2 SAS Bit ordering pictures (Jim Reif) [24 October 2002 SAS WG]

02-444r0 SAS Interpretation of invalid SAS address (Rob Elliott) [29 October 2002 SAS call]
02-445r0 SAS wide link error handling (Rob Elliott) [29 October 2002 SAS call]

02-446r1 SAS READY LED characteristics (Alvin Cox) [31 October 2002 SAS PHY call]

02-450r0 SAS SSP vendor-specific frame types (Rob Elliott) [29 October 2002 SAS call]

02-451r1 SAS Bit and byte ordering (Rob Elliott) [29 October 2002 SAS call]

Changed a 0,35 to 0,55 in the physical section [28 October 2002 SAS PHY call]

02-468r0 Minutes of SAS physical WG 31 October 2002 [31 October 2002 SAS PHY call]

Working Draft Serial Attached SCSI (SAS)
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A) combine Xr/Xt and Ir/It (meaning initiator or expander), then rename Dt/Dr to It/Ir (meaning
internal) in the phy section

1.18 Revision sas-r02d (20 November 2002)

This revision has change bars from sas-r02. It incorporates these changes:

a)
b)
c)

d)
e)

n)
0)
p)
aq)
r

s)
t)

u)
V)
w)

X)

02-349r4 Proposed additions to SAS driver and receiver electrical characteristics (Russ Brown) [5

November 2002 SAS PHY WG]

02-353r1 SAS Output characteristics of the READY LED signal (Alvin Cox) [23 September 2002 SAS

PHY call]

02-372r0 Minutes of SAS protocol teleconference 17 September 2002 [17 September 2002 SAS call]

A) Motion: STP initiators shall not generate BIST frames

02-379r4 SAS test loads (Alvin Cox) [5 November 2002 SAS PHY WG]

02-380r1 SAS OOB signal levels (Alvin Cox) [5 November 2002 SAS PHY WG]

02-417r0 Minutes of SAS protocol teleconference 21 October 2002 [21 October 2002 SAS call]

A) Fallback and Increment Speed states be removed from the SP state machine

02-424r2 SAS Port layer additional tweaks (John Worden) [24 October 2002 SAS WG]

02-430r3 SAS Simplified support for multiple STP initiators (Bob Sheffield) [5 November 2002 SAS

WG]

02-435r3 SAS STP buffering (Bob Sheffield) [5 November 2002 SAS WG]

02-437r1 SAS Support for SATA II: Extensions to SATA 1.0 (Bob Sheffield) [5 November 2002 SAS

WG]

02-443r2 SAS Handling Link Rate Not Supported (Rob Elliott) [5 November 2002 SAS WG]

02-449r3 SAS Simple relative offset (Bill Galloway) [5 November 2002 SAS WG]

02-456r0 Minutes of SAS protocol WG 4-5 November 2002 [5 November 2002 SAS WG]

A) inthe REPORT PHY SATA function, change OPEN REJECT (RETRY) to OPEN REJECT (NO
DESTINATION) and make other related changes throughout SAS

02-459r1 Unknown Frame Types (Jim Coomes) [5 November 2002 SAS WG]

02-461r1 SAS spare primitives (Bill Galloway) [5 November 2002 SAS WG]

02-462r1 SAS zero length data frames (Bill Galloway) [5 November 2002 SAS WG]

02-470r1 SAS SSP link layer rewrite (George Penokie) [5 November 2002 SAS WG]

02-472r1 Make Protocol-Specific mode page optional (Rob Elliott) [5 November 2002 SAS WG]

02-476r0 Making Report General Page Larger (Brad Besmer) [5 November 2002 SAS WG]

02-477r1 Remove SMP PHY CONTROL function ENABLE (Steve Fairchild) [5 November 2002 SAS

WG]

02-478r0 SSP Transport layer state machine modification (Mark Evans) [5 November 2002 SAS WG]

02-482r0 SAS internal cable configuration (Alvin Cox) [5 November 2002 SAS WG]

Compacted SMP function numbers, removing REPORT SATA and moving SMP CONFIGURE

ROUTE INFORMATION to 90h (it uses PHY IDENTIFIER fields so belongs in that region).

Editorial changes from comments received on sas-r02, sas-r02a, sas-r02b, and sas-r02c.

1.19 Revision sas-102c (21 November 2002)

This revision has no change bars, reflecting T10 plenary approval of all technical proposals. This revision is
being released to T10 letter ballot on 22 November 2002.

No proposals are known to be pending.
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HPQ
ACCEPT - DONE

1.19 Revision sas-r02d

This should be sas-r03 not sas-r02d.


LSI Lohmeyer
ACCEPT - DONE

1.19 Revision Information

sas-r02c in 1.19 should be sas-r03, but all of the revision history needs to be removed for public review anyway.

SEG Coomes
ACCEPT - DONE

1.19 Revision sas-r02c (21 November 2002)

"sas-r02c"
s.b.
"sas-r03"

FUJ
ACCEPT - DONE

FUJITSU-1
PDF page : ix
Section : 1.19 Revision sas-r02c
Figure/Table
Paragraph/sentense/row/colum
Comment : 1.19 Revision sas-03
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Foreword (This foreword is not part of this standard)

Requests for interpretation, suggestions for improvement and addenda, or defect reports are welcome. They
should be sent to the INCITS Secretariat, International Committee for Information Technology Standards,
Information Technology Institute, 1250 Eye Street, NW, Suite 200, Washington, DC 20005-3922.

This standard was processed and approved for submittal to ANSI by the International Committee for
Information Technology Standards (INCITS). Committee approval of the standard does not necessarily imply
that all committee members voted for approval. At the time of it approved this standard, INCITS had the
following members:

<<Insert INCITS member list after T10 letter ballot>>

Technical Committee T10 on Lower Level Interfaces, which developed and reviewed this standard, had the
following members:

<<Insert T10 member list after T10 letter ballot>>

E
E
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Introduction

This standard defines the Serial Attached SCSI (SAS) interconnect and three transport protocols that use the
SAS interconnect:

a) Serial SCSI Protocol (SSP): a mapping of SCSI supporting multiple initiators and targets;

b) Serial ATA Tunneled Protocol (STP): a mapping of Serial ATA expanded to support multiple initiators
and targets; and

c) Serial Management Protocol (SMP): a management protocol.

The standard is organized as follows:

Clause 1 (Scope) describes the relationship of this standard to the SCSI and ATA families of standards.

Clause 2 (Normative references) provides references to other standards and documents.

Clause 3 (Definitions, symbols, abbreviations, keywords, and conventions) defines terms and
conventions used throughout this standard.

Clause 4 (General) describes architecture, names and identifiers, state machines, resets, |_T nexus
loss, and provides an expander device model.

Clause 5 (Physical layer) describes the interconnect layer. This includes connectors, cables,
backplanes, and the driver and receiver electrical characteristics.

Clause 6 (Phy layer) describes the phy layer. It describes encoding, bit order, out of band (OOB) signals,
phy reset sequences, SAS phy layer state machines, and spin-up.

Clause 7 (Link layer) describes the link layer. It describes primitives, clock skew management, idle links,
CRC, scrambling, address frames, identification sequence, power management, tests,
domain changes, connections, rate matching, SSP, STP, and SMP link layer specifics, and
link layer state machines.

Clause 8 (Port layer) describes the port layer, which sits between one or more link layers and one or
more transport layers. It includes port layer state machine descriptions.

Clause 9 (Transport layer) describes the transport layer. It includes SSP, STP, and SMP frame
definitions and transport layer state machines.

Clause 10 (Application layer) describes the application layer. SCSI, ATA, and management specific
features are described (e.g., SCSI mode pages and log pages).

Normative Annex A (Compliant jitter test pattern (CIJTPAT)) describes the jitter test patterns.

Informative Annex B (SAS phy reset sequence examples) provides phy reset sequence examples.

Informative Annex C (CRC) provides information on the CRC algorithm.

Informative Annex D (SAS address hashing) provides information on the hashing algorithm.

Informative Annex E (Scrambling) provides information on the scrambling algorithm.

Informative Annex F (ATA architectural notes) describes ATA architectural issues.

Informative Annex G (Expander handling of connections) describes expander behavior in a variety of
connection examples.

Informative Annex H (Primitive encoding) lists the primitive encodings available for future versions of this

standard.

Informative Annex | (Discover process example implementation) provides an example implementation of
the discover process.

Informative Annex J (SAS logo) defines the SAS logo.
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The following figure shows the organization of the layers of this standard.

. L Management
SCSI application layer ATA application layer application layer Clause 10
A A A
4 4 A
SSP transport layer SATA transport layer SMP transport layer Clause 9
A A A
A A A
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A A A
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Organization of this standard
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American National Standard
for Information Technology -

Serial Attached SCSI (SAS)

1 Scope

The SCSI family of standards provides for many different transport protocols that define the rules for
exchanging information between different SCSI devices. This standard defines the rules for exchanging
information between SCSI devices using a serial interconnect. Other SCSI transport protocol standards
define the rules for exchanging information between SCSI devices using other interconnects.

Figure 1 shows the relationship of this standard to the other standards and related projects in the SCSI
family of standards.

Device-type specific Primary command set
command sets (e.g., SBC-2, (shared for all device types)
SSC-2, MMC-3) (SPC-3)

Protocols (e.g., SPI-4, FCP-2, SSP in this standard)

Interconnects (e.g., SPI-4, Fibre Channel, this standard)

SCSI Architecture Model
(SAM-2)

Figure 1 — SCSI document relationships

This standard also defines the rules for exchanging information between ATA devices using the same
serial interconnect. Other ATA transport protocol standards define the rules for exchanging information
between ATA devices using other interconnects.

Figure 2 shows the relationship of this standard to other standards and related projects in the ATA family of
standards.

Device-type specific Primary command set
ATA register- command sets (shared for all device
delivered (e.g., MMC-3) types) (SPC-3)
command set
(ATA/ATAPI-7 ATAPI
Volume 1) (Packet delivered command set)
(ATA/ATAPI-7 Volume 1)

ATA/ATAPI register set (ATA/ATAPI-7 Volume 1)

Protocols (e.g., STP in this standard, SATA, ATA/ATAPI-7 Volume 2)

Interconnects (e.g., this standard, SATA, ATA/ATAPI-7 Volume 2)

Figure 2 — ATA document relationships
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Figure 1 and figure 2 show the general relationship of the documents to one another, and do not imply a
relationship such as a hierarchy, protocol stack or system architecture.

These standards specify the interfaces, functions and operations necessary to ensure interoperability
between conforming implementations. This standard is a functional description. Conforming implementations
may employ any design technique that does not violate interoperability.

Working Draft Serial Attached SCSI (SAS) 2
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2 Normative references

2.1 Normative references

The following standards contain provisions that, by reference in the text, constitute provisions of this standard.
At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this standard are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below.

Copies of the following documents may be obtained from ANSI:

a) approved ANSI standards;

b) approved and draft international and regional standards (ISO, IEC, CEN/CENELEC, ITUT); and
c) approved and draft foreign standards (including BSI, JIS, and DIN).

For further information, contact ANSI Customer Service Department at 212-642-4900 (phone), 212-302-1286

(fax) or via the World Wide Web at http://www.ansi.org.

Additional availability contact information is provided below as needed.

Table 1 shows standards bodies and their web sites.

Table 1 — Standards bodies

Abbreviation | Standards body Web site

ANSI American National Standards Institute http://www.ansi.org
BSI British Standards Institution http://www.bsi-global.com
CEN European Committee for Standardization http://www.cenorm.be

CENELEC European Committee for Electrotechnical Standardization | http://www.cenelec.org

DIN German Institute for Standardization http://www.din.de
IEC International Engineering Consortium http://www.iec.ch
IEEE Institute of Electrical and Electronics Engineers http://www.ieee.org
ISO International Standards Organization http://www.iso.ch
ITI Information Technology Industry Council http://www.itic.org
et
JIS Japanese Industrial Standards Committee http://www.jisc.org

INCITS Isrlfrzggﬁig:al Committee for Information Technology hitp:/fwww.incits.org

2.2 Approved references

At the time of publication, there were no approved references.

2.3 References under development

At the time of publication, the following referenced standards were still under development. For information on
the current status of the document, or regarding availability, contact the relevant standards body or other
organization as indicated.

ANSI INCITS.xxx, AT Attachment with Packet Interface-7 Volume 1 (ATA/ATAPI-7 V1) standard (T13/1532-D)
ANSI INCITS.xxx, AT Attachment with Packet Interface-7 Volume 2 (ATA/ATAPI-7 V2) standard (T13/1532-D)
ISO/IEC 14776-xxx, SCSI Architecture Model-3 standard (T10/1561-D)

ISO/IEC 14776-xxx, SCSI Primary Commands-3 standard (T10/1416-D)
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NOTE 1 For more information on the current status of these documents, contact the INCITS Secretariat at
202-737-8888 (phone), 202-638-4922 (fax) or via Email at incits@itic.org. To obtain copies of this document,
contact Global Engineering at 15 Inverness Way, East Englewood, CO 80112-5704 at 303-792-2181 (phone),
800-854-7179 (phone), or 303-792-2192 (fax) or see http://www.incits.org.

2.4 Other references

For information on the current status of the listed documents, or regarding availability, contact the indicated
organization.

Serial ATA: High Speed Serialized AT Attachment (SATA). Revision 1.0, 29 August 2001
Serial ATA 1.0 Errata. 5 April 2002

Serial ATA 1.0 Design Guides. 5 April 2002

Serial ATA 1I: Extensions to Serial ATA 1.0. Revision 1.0. 16 October 2002

NOTE 2 For information on the current status of the Serial ATA documents, contact the Serial ATA Working
Group at info@serialata.org. To obtain copies of these documents, see http://www.serialata.org.

SFF-8223, 2.5" Drive Form Factor with Serial Connector
SFF-8323, 3.5" Drive Form Factor with Serial Connector
SFF-8523, 5.25" Drive Form Factor with Serial Connector
SFF-8410, HSS Copper Testing and Performance Requirements
SFF-8460, HSS Backplane Design Guidelines

SFF-8470, Multi Lane Copper Connector

SFF-8482, SAS Plug Connector
NOTE 3 For more information on the current status of the SFF documents, contact the SFF Committee at
408-867-6630 (phone), or 408-867-2115 (fax). To obtain copies of these documents, contact the SFF

Committee at 14426 Black Walnut Court, Saratoga, CA 95070 at 408-867-6630 (phone) or 408-741-1600
(fax) or see http://www.sffcommittee.org.
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IBM
ACCEPT - DONE (global format fix for notes)

2.3 References under development
Global
The format of the notes should be << NOTE 1 - >>  the dash is missing.

IBM
REVIEW EDITORS WG
REJECT - there are SATA references throughout this standard.  (might want to make it clear that a "SATA" reference means all of these, not just the 8/29/01 document)

2.4 Other references
As far as I can tell there are no references to these documents within this standard. So why are they listed as norminative? They should be removed or appropriate references added.

PostLB
ACCEPT - DONE (change first two to ATA/ATAPI-7 Volume 3 and move into normative references)

2.4 Other references

Change some of the SATA references to ATA/ATAPI-7 Volume 3 now that T13 has started its SATA incorporation
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3 Definitions, symbols, abbreviations, keywords, and conventions
3.1 Definitions

3.1.1 application client: An object that is the source of SCSI commands (see SAM-3), ATA commands, or
management function requests.

3.1.2 AT Attachment (ATA): A standard for the internal attachment of storage devices to host systems (see
ATA/ATAPI-7 V1).

3.1.3 ATA device: A device that contains one or more ATA ports that are connected to a service delivery
subsystem and supports an ATA application protocol (see 4.1.1).

@ NOTE 4 ATA(uses the term device where this standard uses the term target device (see ATA[ATAPI)V1).

3.1.4 ATA domain: An I/O system consisting of a set of ATA devices that communicate with one another by
means of alservice delivery subsystem (see 4.1.1).

3.1.5 ATA initiator device: An ATA device containing application clients and ATA initiator ports that originate
device service and task management requests to be processed by an ATA target device. Equivalent to a host
system in ATA (see ATA(ATAPI)V1).

3.1.6 ATA initiator port: An ATA initiator device object that acts as the connection between application
clients and the service delivery subsystem through which requests and responses are routed. Equivalent to a
host adapter)in ATA (see ATA(ATAPI)V1).

3.1.7 ATA port: An ATA initiator port or an ATA target port (see 4.1.1).

3.1.8 ATA target device: An ATA device containing logical units and ATA target ports that receives device
service and task management requests for processing. Equivalent to a device in ATA (see ATA{ATAPI)V1).

3.1.9 ATA target port: An ATA target device object that contains altask router and acts as the connection
between device servers and task managers and the service delivery subsystem through which requests and
responses are routed. Equivalent to a device in ATA (see ATA[ATAPI)V1).

3.1.10 ATA target/initiator device: A device that has all the characteristics of an ATA target device and an
ATA initiator device.

3.1.11 ATA target/initiator port: An ATA target/initiator device object that has all the characteristics of an
ATA target port and an ATA initiator port.

3.1.12 big-endian: A format for storage or transmission of binary data in which the most significant byte
appears first. In a multi-byte value, the byte containing the most significant bit is stored in the lowest memory
address and transmitted first and the byte containing the least significant bit is stored in the highest memory
address and transmitted last (e.g., for the value 0080h, the byte containing 00h is stored in the lowest memory
address and the byte containing 80h is stored in the highest memory address).

3.1.13 broadcast primitive processor (BPP): The portion of an expander function that manages broadcast
primitives (see 4.6.5).

3.1.14 byte: A sequence of 8)contiguous bits considered as a unit.

3.1.15 character: A sequence of 10 )contiguous bits considered as a unit. A byte is encoded as a character
using 8b10b coding (see 6.2).

3.1.16 configurable expander device: An expander device that contains an expander route table that is
configured with expander route entries (see 4.1.8.3).
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LSI Lohmeyer
ACCEPT - DONE (new ATA terminology per Mark Evans proposal)

3.1.8 ATA target device and 3.1.9 ATA target port

See previous comment.

LSI Lohmeyer
ACCEPT - DONE (new ATA terminology per Mark Evans proposal.  ATA target device only has one ATA target port, so they ARE both equivalent.)

3.1.8 ATA target device and 3.1.9 ATA target port

Since both ATA target device and ATA target port are equivalent to a device in ATA, does this mean that ATA target devices and ATA target ports are equivalent? If not, then one of these things is not equivalent to an ATA device.

IBM
ACCEPT - DONE

3.1.13 broadcast primitive processor
The statement << The portion of an ... >> should be changed to << An object within an ... >>.

IBM
ACCEPT - DONE

3.1 Definitions
The ATA definitions should be replaced with document 03-022.

INTC
ACCEPT - DONE (new ATA terminology per Mark Evans proposal.  George won't allow us to use quotes around referenced terms.)

3.1.3 ATA device 
NOTE 4 
"uses the term device": place single quotes around words 
when the word itself is referenced:           
   the term 'device', the term 'target device'

INTC
ACCEPT - DONE (new ATA terminology per Mark Evans proposal)

3.1.4 ATA domain 
"(ATA) service delivery subsystem":  Clarify whether this has the  
same defn as the SCSI SDS

INTC
ACCEPT - DONE (new ATA terminology per Mark Evans proposal)

3.1.6 ATA initiator port 
"Equivalent to a host adapter": 'initiator port' is an abstraction, 
'host adapter' is, at least in one sense, a 
piece of hardware.   Clarify model, and that 
reference to 'HA' is to the term 'HA', not a thing.  (FRAG)

INTC
ACCEPT - DONE

3.1.3 ATA device 
NOTE 4 
GLOBAL 
"ATA/ATAPI V1":  Be consistent w/ 2.4, which uses ATAPI-7  (GLOBAL)

INTC
ACCEPT - DONE (new ATA terminology per Mark Evans proposal)

3.1.9 ATA target port 
"task router" does not appear in ATAPI7.  Use correct ATA terminology.

INTC
ACCEPT - DONE

3.1.14 byte 
8 s/b 'eight'

INTC
ACCEPT - DONE

3.1.15 character 
10 s/b 'ten'

VIXL
ACCEPT - DONE

Clause 3.1.3
Clause 3.1.5
Clause 3.1.6
Clause 3.1.8
Clause 3.1.9

Add -7 to ATAPI

VIXL
ACCEPT - DONE

3.1.5 ATA initiator device

ATAPI should be ATAPI-7


VIXL
ACCEPT - DONE

3.1.6 ATA initiator port

ATAPI should be ATAPI-7


VIXL
ACCEPT - DONE

3.1.9 ATA target port

ATAPI should be ATAPI-7


VIXL
ACCEPT - DONE

3.1.9 ATA target port

ATAPI should be ATAPI-7


PostLB
ACCEPT - DONE

3.1 Definitions

Add command descriptor block (CDB)


PostLB
ACCEPT - DONE

3.1 Definitions

Add compliant jitter test pattern (CJTPAT)
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3.1.17 confirmation: A parameter passed from a lower layer state machine to a higher layer state machine.
3.1.18 connection: A temporary association between an initiator port and a target port (see 7.12). During a
connection all transmitted dwords are associated with the |_T nexus formed by that initiator port and target
port.

3.1.19 connection rate: The effective rate of dwords through the pathway between an initiator phy and a
target phy, established through the connection request.

3.1.20 control character (Kxx.y): A character that does not represent a byte of data (see 6.2).

3.1.21 cyclic redundancy check (CRC): An error checking mechanism that checks data integrity by
computing a polynomial algorithm based checksum (see 7.4).

3.1.22 data character (Dxx.y): A character representing a byte of data (see 6.2).
3.1.23 data dword: A dword that starts with a Dxx.y (data character).
3.1.24 deterministic jitter: All jitter from sources that do not have tails on their probability distribution

functions (i.e., values outside the bounds have probability of zero). Includes duty cycle distortion, data
dependent, sinusoidal, and uncorrelated (to the data) bounded.

3.1.26 device server: An object within a target device that processes SCSI tasks (see SAM-3), ATA
commands, or management functions.

3.1.27 direct current (D.C.): The non-A.C. component of a signal. In this standard, all frequency
components below 100 kHz.

3.1.28 direct routing attribute: The attribute of an expander phy that allows it to be used by the expander
connection manager to route a connection request to an end device (see 4.6.11.1).

3.1.29 direct routing method: The method the expander connection manager uses to establish a
connection with an end device (see 4.6.11.1).

3.1.30 discover process: The management application client that configures the domain (see 4.6.11.5).
3-132-dewnstreamphy+ The next phy along the pathway of a connection between two SAS phys in the
same direction as the direction frame transmission. The term is relevant only in contexts where the primary
direction of frame transmission is clear.

3.1.33 dword: A sequence of four contiguous bytes or four contiguous characters considered as a unit.
3.1.34 dword synchronization: | Detection of an incoming stream of dwords from a physical link by a phy.
3.1.35 edge expander device: An expander device containing phys with subtractive rautjng attributes (see
4.1.8.1).

3.1.36 edge expander device set: A group of one or more edge expander devices (see 4.1.8.2).

3.1.37 end device: An initiator device or target device that is not contained within an expander device.

3.1.38 expander connection manager (ECM): The portion of an expander function that manages routing
(see 4.6.3).
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ENDL
ACCEPT - DONE (lacking  input from Cris Simpson, added text about relaying an indication and replying to a request)
3.1.17 confirmation

 Is a confirmation really just a single parameter passed from a lower layer to a higher layer? Or, is a confirmation a passing of parameters and other state information from a lower layer to a higher layer?

ENDL
ACCEPT - DONE (deleted "device".  It was intended to indicate that there is no special SAS meaning for the term on its own.)

3.1.25 device

The definition of device should include some relationship to SAS. As currently defined, a "device" may be a pencil, a house, a spaceship, or the moon.

ENDL
REJECT (per Jan Editor's meeting: acronym suffices)

3.1.27 direct current
Provide a definition for A.C.

ENDL
REJECT (use of signal in English meaning, T1 meeting, INCITS meaning, etc. is sufficiently clear.  Are renaming "signal" to "message" when referring to request/confirmation/indication/response.)

([2/21 Phy group recommends no definition.]
I think we're stuck overloading this term. 

T1 glossary 
signal: 1. Detectable transmitted energy that can be used to carry information. 2. A time-dependent variation of a characteristic of a physical phenomenon, used to convey information. 3. As applied to electronics, any transmitted electrical impulse. [JP1] 4. Operationally, a type of message, the text of which consists of one or more letters, words, characters, signal flags, visual displays, or special sounds, with prearranged meaning and which is conveyed or transmitted by visual, acoustical, or electrical means. [JP1])

3.1.27 direct current

Provide a definition for "signal". Relying on the standard English definition for "signal" allows a Stop sign to be a "signal".

LSI Lohmeyer
ACCEPT - DONE

3.1.32 downstream phy

Replace "direction frame transmission" with  "direction of frame transmission"

LSI Lohmeyer
REVIEW PROTOCOL WG
REJECT (but general issue addressed with virtual phy/internal SAS device concept.  SAS devices are the generic term, which may be in end devices or expander devices.)

3.1.37 end device

Delete "that is not contained within an expander device". 

This is the first of several comments on "internal devices" and "internal ports". The current working draft does not use this terminology consistently and needs a number of changes no matter how the problem is solved. 

I prefer a solution that acknowledges that internal devices are just like external devices except for their lack of phys and does not attempt to merge internal devices into the expander device definition.

Places I addressed in my comments:

3.1.37 end device
3.1.40 expander device
3.1.43 expander port
3.1.66+ internal device
3.1.70 link
3.1.73+ logical link
3.1.82 partial pathway
3.1.83 pathway
4.1.3 Ports (narrow ports and wide ports)
4.6.1 Expander device model overview
4.1.8.1 Expander device overview
4.1.8.2 Edge expander device set: 3rd paragraph. Is 64
        the maximum number of phys or devices?
4.1.8.2 Edge expander device set, Figure 11 - Edge expander device set
4.1.12 Pathways
4.4.2 Hard reset - fifth paragraph
5.3.2.1 SAS plug connector overview

Places possibly needing additional changes:

4.1.8.2 Edge expander device set: 1st paragraph; 2nd sentence.
        Address internal devices?
4.1.8.3 Configurable expander device: 1st paragraph; last sentence.
        Does the ECM route requests to non-phys?
4.1.9 Domains, Figure 12 - Domains and connections. Should internal
      devices be shown?
4.1.10 Expander device topologies: 3rd paragraph.
4.1.10 Expander device topologies, Figures 14-16  Should internal
       devices be shown?
4.1.11 Connections, Figure 17   Should internal devices be shown?
7.7.2 IDENTIFY address frame, Table 73 - Device types and paragraph
      above the table
7.12.4.2 Edge expander devices, Table 80
10.3.1 SMP functions. We may need to revise or add functions to
       properly support internal devices.
10.3.1.2 REPORT GENERAL response (in particular, the NUMBER OF PHYS
         field may need clarification and we may need to add a
         field for the number of internal ports).
10.3.1.4 DISCOVER function, Table 138 may need a clarification


MXO
ACCEPT - DONE (definition from FC-MJSQ letter ballot.)

3.1.24 deterministic jitter
Rewrite this definition to be something like:  "Jitter from all sources for which the probability of a variation in interval occurring outside the specified bounds is zero.  These sources include duty cycle distortion, data dependent jitter, sinusoidal dependent jitter, and jitter uncorrelated to the data.”

SEG Houlder
ACCEPT - DONE (delete it.  That will mean no special meaning)

3.1.25 device: A physical entity.

Delete this definition of device. SAM-x, SPC-x, SPI-x, etc. have gotten along fine without defining device even though they all use the word hundreds of times. The given definition is so broad that it isn't helpful anyway.


SEG Houlder
ACCEPT - DONE

Synonymous with SAS domain.

The definition for domain should be more general purpose because several types of domains are referred to in SAS. Use the definition of domain from SAM-2 -- "An I/O system consisting of a set of devices that interact with one another by means of a service delivery subsystem" with the acronym SCSI removed so the definition can be applied to "ATA domain" which also appears in this draft.


IBM
ACCEPT - DONE (changed most "domain" references to "SAS domain".  Kept this definiton but changed to "A SAS domain, SCSI domain, or ATA  domain." (since we have a section called "Domains" which has pictures of ATA domains.  I don't want to rename that section "SAS domains and ATA domains".))


3.1.31 domain: 
Get rid of this by using  << SAS domain >>  in all cases. 

IBM
ACCEPT - DONE

3.1.32 downstream phy:
The term << primary>> should be deleted as it provide no additional information to the definition.

IBM
REJECT - upward signals are not always a response to anything

3.1.17 confirmation
A confirmation is not a parameter that is  passed rather it is the a response returned from a lower layer indicating completion of a request from a higher layer.

INTC
ACCEPT - DONE (application client runs the discover process - fixed globally)

3.1.30 discover process 
management application client: Clarify whether 'process' means 'algorithm' or some executing code.

INTC
ACCEPT - DONE (delete it.  That will mean no special meaning)

3.1.25 device 

'A physical entity' seems quite vague. Clarify whether that is the intent.

INTC
ACCEPT - DONE

3.1.34 (Page 6) dword synchronization
Add '(see 6.9)'

FUJ
ACCEPT - DONE (delete the 2nd sentence)

FUJITSU-2
PDF page : 6
Section : 3.1.18 connection
Figure/Table
Paragraph/sentense/row/colum
Comment : It defines only SSP(SCSI) case. SMP/STP case should be added since "3.1.78 nexus:" explains only SCSI and "see SAM-3"


LSI Hoglund
ACCEPT - DONE (rewritten with "may contain")

3.1.35 edge expander device
page 6

Definition suggests subtractive routing ports are required by edge expander - this is not the case.  A simple expander may only support direct attachment.


PostLB
ACCEPT - DONE

3.1.32 downstream phy:

Rewrite of STP flow control gets rid of use of this term; delete.


PostLB
ACCEPT - DONE

Global

Change active connection, open connection, etc to just "connection" everywhere appropriate

Use "connection is established" when needed
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3.1.39 expander connection router (ER): The portion of an expander function that routes signals between
expander phys (see 4.6.4). @

3.1.40 expander device: A device that contains expander ports..An expander device receives primitives,
device service requests, and task management requests on one expander port and routes those requests to
another expander port. An expander device supports SMP and may also contain a SCSI device and/or an ATA
device.

3.1.41 expander function: The portion of an expander device that contains an expander connection
manager, expander connection router, and broadcast primitive processor (see 4.6.1).

3.1.42 expander phy: A phy in an expander device.

3.1.43 expander port: (A SAS expander device object that routes SSP, SMP, and STP frames to and from
physical links or to internal initiator ports and/or target ports. Contains one or more phys.

3.1.44 expander route entry: A single destination SAS address and a method to enable or disable the route
entry within an expander route table.

3.1.45 expander route index: A value used in combination with the phy identifier to select a)expander route
entry within an expander route table.

3.1.46 expander route table: A table of expander route entries within an expander device. The table is used
by the expander function to resolve connection requests (see 4.6.11.3).

3.1.47 fanout expander device: An expander device containing no phys with subtractive routing attributes
(see 4.1.8.1).

3.1.48 field: A group of one or more contiguous bits.

3.1.49 frame: A sequence of data dwords between a start of frame primitive (e.g., SOF, SOAF, or
SATA_SOF) and an end of frame primitive (e.g., EOF, EOAF, or SATA_EOF).

3.1.50 frame information structure (FIS): The SATA frame format (see SATA).

3.1.51 hard reset: A SAS device action in response to a reset event in which a SAS device performs the
operations described in 4.4.

3.1.52 hard reset sequence: A sequence fellewingthe-SAS-speed-negetiation-sequence that causes a hard

reset (see 4.4).
3.1.53 hardware maximum physical link rate: The maximum physical link rate capability of a phy.
3.1.54 hardware minimum physical link rate: The minimum physical link rate capability of a phy.

3.1.55 hash function: A mathematical function that maps values from a larger domain into a smaller domain,
and that reduces a long value into a hashed value.

3.1.56 |_T nexus: A nexus that exists between an initiator port and a target port.

3.1.57 |_T_L nexus: A nexus that exists between a SCSI initiator port, a SCSI target port, and a logical unit.
This relationship extends the prior |_T nexus.

3.1.581 T L Q nexus: A nexus between a SCSI initiator port, a SCSI target port, a logical unit, and a queue

tag following the successful receipt of a queue tag. This relationship extends the prior |_T nexusor|_T_L
nexus.
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ENDL
ACCEPT - DONE (change this use to "message")

3.1.39 expander connection router
Global
The reason why "signal" is not a defined term is becoming clear, i.e. "signal" has no consistent usage in SAS. The term "signal" as used in the ER definition almost certainly means something very different than the term "signal" as used in the D.C. definition. Otherwise,  a SAS expander operates by switching raw waveforms from one phy to another, which seems unlikely to be the case. The inconsistent usage of 'signal' is far and away the most egregious problem ENDL discovered in its limited Letter Ballot review.

ENDL
ACCEPT - DONE (deleted sentence)

3.1.43 expander port

 Please provide a subject for this 'sentence': "Contains one or more phys."

ENDL
ACCEPT - DONE ("set of values")

3.1.55 hash function

 Since "domain" is equivalent to "SAS domain" (see 3.1.31), a hash function can be applied only to a SAS domain, whatever that means. Perhaps "domain" can be replaced with "value range" twice in the 3.1.55 definition.

LSI Lohmeyer
ACCEPT - DONE

3.1.55 hash function

Replace "and that reduces" with "reducing"

LSI Lohmeyer
REJECT (but rewritten)

3.1.40 expander device

Replace the last sentence with:

"An expander device supports SMP via an internal SMP target device. However, this internal device is logically considered outside the expander device. Other internal devices (e.g., a SCSI device supporting enclosure services) may also be packaged with expander devices, however these devices are also logically considered outside the expander device."


LSI Lohmeyer
REJECT (but rewritten based on other comments)

3.1.43 expander port

Replace "physical links or to internal initiator ports and/or target ports. Contains one or more phys." with "links. Contains zero or more phys."


SEG Houlder
ACCEPT - DONE

expander connection router (ER):

Change ER to ECR to be consistent withother references to this item.

IBM
ACCEPT - DONE

3.1.39 expander connection router (ER):
The statement << The portion of an ...>> should be changed to << An object within an ... >>.


IBM
ACCEPT - DONE

3.1.41 expander function:
The statement << The portion of an ... >> should be changed to << An object within an ... >>.


IBM
ACCEPT - DONE (changed to "A routed SAS address" among other changes)

3.1.44 expander route entry:
So what is <<  A single destination SAS address >>? Do not all SAS addresses belong to an individual device? If so then all are single destination SAS addresses.

IBM
ACCEPT - DONE

3.1.55 hash function:
Change the statement << into a hashed value >> to << into a shorter hashed value >>.

INTC
ACCEPT - DONE

3.1.45 expander route index  
Fix typo -- change "a" to "an"

INTC
ACCEPT - DONE (make "with" the most common usage throughout)(still broken)

3.1.47 fanout expander device 
'no phys with subtractive' - ambiguous. Change 'with' to 'having'

INTC
ACCEPT - DONE

3.1.40 (Page 7) expander device
Make defn more generic - It provides connectivity by routing frames.


INTC
ACCEPT - DONE (new generic definition)

3.1.43 (Page 7) expander port
"A SAS expander device object that routes SSP, SMP, and STP frames 
to and from physical links or to internal initiator ports and/or 
target ports. Contains one or more phys."
Either add:  'routes primitives, primitive sequences and other frames
too.' or make more generic by not listing every function.

LSI Hoglund
ACCEPT - DONE

3.1.39 expander connection router
 page 7

typo: acronym (ER) should be (ECR)


PostLB
ACCEPT - DONE

3.1.58 I_T_L_Q nexus

replace this with "tagged task" to match SAM-3 definition.  Better to relate to an object than a 64-bit number.


PostLB
ACCEPT - DONE

Correct (see x.y) vs . See x.y. usage for each definition.  Use (see x.y) when following a term being referenced (e.g. link reset sequence (see x.y) points to the link reset sequence section.  Use "See x.y" when it's a reference for the whole glossary entry itself.  e.g. xyz: abc def. See x.y.  points to a section about xyz.)






PostLB
ACCEPT - DONE

3.1.52 hard reset sequence
remove this text, which is not in most other sequence definitions:

following the SAS speed negotiation sequence


E
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3.1.59 identification sequence: A sequence fellowing-the-SAS-speed-negotiation-seguence where SAS

devices exchange IDENTIFY address frames (see 4.4).

3.1.60 idle dword: A vendor-specific data dword that is scrambled and is transmitted outside a frame (see
7.5).

3.1.61 idle time: The part of an OOB signal where ALIGNs are not being transmitted (see 5.7.4).
3.1.62 indication: A parameter passed from a lower layer state machine to a higher layer state machine.

3.1.63 information unit (IU): (Portion of an SSP frame that carries command, task management function,
data, response, or transfer ready information.

3.1.64 initiator device: Synonymous with SAS initiator device (see 3.1.102).

3.1.65 initiator phy: A phy in an initiator device.

3.1.66 initiator port: Synonymous with SAS initiator port (see 3.1.103). @

3.1.67 invalid dword: A dword with an illegal character, with a control character in other than the first
character position, with a control character other than K28.5 or K28.3 in the first charac osition, or with a
running disparity error.

3.1.68 jitter: Abrupt and unwanted variations in the interval between successive pulses.

3.1.69 least significant bit (LSB): In a binary code, the bit or bit position with the smallest numerical
weighting in a group of bits that, when taken as a whole, represent a numerical value (e.g., in the number
0001b, the bit that is set to one).

3.1.70 link: (A physical link.

3.1.71 link reset: Performing the link reset sequence (see 4.4).

3.1.73 little-endian: A format for storage or transmission of binary data in which the least significant byte
appears first. In a multi-byte value, the byte containing the least significant bit is stored in the lowest memory
address and transmitted first and the byte containing the most significant bit is stored in the highest memory
address and transmitted last (e.qg., for the value 0080h, the byte containing 80h is stored in the lowest memory
address and the byte containing 00h is stored in the highest memory address).

3.1.74 most significant bit (MSB): In a binary code, the bit or bit position with the largest numerical
weighting in a group of bits that, when taken as a whole, represent a numerical value (e.g., in the number
1000b, the bit that is set to one).

3.1.75 narrow link: A physical link that attaches a narrow port to another narrow port (see 4.1.3).

3.1.76 narrow port: A port that contains exactly one phy (see 4.1.3).

3.1.77 negotiated physical link rate: The current operational physical link rate established after speed
negotiation between two phys.

3.1.78 nexus: A relationship between a SCSl initiator port and a SCSI target port that may extend to a logical
unit and a queue tag (see SAM-3).
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ENDL
ACCEPT - DONE (tracking with INTC comment)

3.1.62 indication

 Is an indication really just a single parameter passed from a lower layer to a higher layer? Or, is an indication a passing of parameters and other state information from a lower layer to a higher layer?

ENDL
ACCEPT - DONE

3.1.63 information unit
 "Portion" s/b "The portion"

ENDL
REJECT (but deleted link altogether)

3.1.70 link

 "A physical link." s/b "Synonymous with physical link (see 3.1.86)."

LSI Lohmeyer
REJECT (avoided using "internal device" or "internal SAS device anywhere obviating the need for this term)

After 3.1.66

Add a new definition:

"3.1.66+ internal device: An end device that is physically packaged with an expander device and uses a logical link."


LSI Lohmeyer
REJECT (but deleted "link" altogether. Changed some remaining uses to "physical link" throughout the document.)

3.1.70 link

Replace "physical link" with "physical or logical link".


LSI Lohmeyer
REJECT (we don't need to name that link since there are no specs on it and no references to it.  We just say an internal phy attaches to an internal SAS port.)

After 3.1.73

Add a new definition:

"3.1.73+ logical link: For internal devices, the virtual link from the expander port to the internal device port. Contains no phys."


MXO
REJECT (no, the expander model uses it too)

3.1.62 indication
In this standard an indication is passed from a transport layer to an application layer only.

SEG Houlder
ACCEPT - DONE (deleted the alias - use SAS initiator device everywhere)

3.1.64 initiator device
Synonymous with

This is not accurate or useful. use the generic "initiator device" description here (which can also be applied to ATA initiator device) and change "SAS initiator device" to "an initiator device in SAS domain".

SEG Houlder
ACCEPT - DONE (deleted the alias - use SAS initiator port everywhere)

3.1.66 initiator port
Synonymous with

This is not accurate or useful. use the generic "initiator port" description here (which can also be applied to ATA initiator port) and change "SAS initiator port" to "an initiator port in SAS domain".

IBM
REJECT

3.1.62 indication:
An indication is not a parameter that is  passed rather it is a transaction from a lower layer that conveys a request to a higher layer. 

IBM
REJECT - this links the term to other defined terms also in the glossary.  Did add some xrefs.

3.1.72 link reset sequence:
This is way to detailed and is a duplicate of what is in 4.4. Delete <<an identification sequence, or a phy reset sequence followed by a hard reset sequence, another phy reset sequence, and an identification sequence>> and replace with <<one or more other sequences (see 4.4).>>

INTC
ACCEPT - DONE (lacking response from Cris Simpson, added "usually relaying a request")

3.1.62 indication 
indication: Defn is same as for 'confirmation'.  
Clarify whether they are identical.

KnowledgeTek
ACCEPT - DONE (figure 3 is backwards)

3.1.62 indication:
The definition says < passed from lower layer... > 
3.5.1 State machine convetions overview, Figure 3 shows < indication from upper layer... >

ADPT
REJECT (only one use of that term at this time this comment was reviewed, in the port introduction; changed it to use "identification sequence")

2.0 The term "initialization" is used in 3 places. It should be added to
the definitions sub-clause.

ADPT
REJECT (per 2/25 WG)

3.0 The term "idle" used through-out the draft has conflicting meanings.
Sometimes it refers to "idle time" and other times to "no activity". We
should
use "idle time" or "idle dwords" or "no activity".

LSI Hoglund
ACCEPT - DONE (but not applying to definition of invalid dword, since K28.6 is purposely introducing an invalid dword.)

Global

There are many places which state that K28.5 and K28.3 are the only two control characters used by SAS.  SATA_ERROR has been defined using K28.6.  Globally add K28.6 as a legal control character.


PostLB
ACCEPT - DONE

3.1.78 nexus

Change queue tag to tagged task to better match SAM-3's I_T_L_Q definition (although this nexus definition differs from SAM-3's nexus definition)


PostLB
ACCEPT - DONE

3.1.59 identification sequence

remove this text, which is not in most other sequence definitions:
following the SAS speed negotiation sequence

PostLB
ACCEPT - DONE

3.1.65 initiator phy
Global

Get rid of this and use SAS initiator phy throughout
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3.1.79 object: An architectural abstraction or container that encapsulates data types, services, or other
objects that are related in some way.

3.1.80 OOB sequence: A sequence where two phys exchange OOB signals. Part of the phy reset sequence
(see 4.4).

3.1.81 out-of-hand (OOB) signal: Pattern of ALIGNs and idle time used during the link reset sequence (see
6.5).

3.1.82 partial pathway: The set of physieal links participating in a connection request which has not reached
a SAS endpoint (i.e., the connection request has been transmitted by the source device and confirmed as
received by at least one expander device with AIP)(see 4.1.12).

3.1.83 pathway: | A set of physieal links between a SAS initiator port and a SAS target port (see 4.1.12).
3.1.84 phy: A SAS device object that interfaces to a service delivery subsystem (see 4.1.2).

3.1.85 phy reset sequence: An OOB sequence followed by a speed negotiation sequence (see 4.4).

3.1.86 physical link: Two differential signal pairs, one pair in each direction, that connect two phys (see
4.1.2).

3.1.87 port: A SAS port or an expander port. Each port contains one or more phys (see 4.1.3).
3.1.88 power on: Power being applied.

3.1.89 primitive: A dword starting with K28.5 or K28.3 followed by three data characters (see 7.1).
3.1.90 primitive sequence: (A set of primitives treated as a single entity (see 7.1.3).

3.1.91 programmed maximum physical link rate: The maximum operational physical link rate of a phy
(e.g., as programmed via the SMP PHY CONTROL function or the Phy Control and Discover subpage);

defarltsto-the-hardware-maxdmumphysicalinlrate:

3.1.92 programmed minimum physical link rate: The minimum operational physical link rate of a phy

3.1.93 random jitter: Jitter that is assumed to have a Gaussian distribution.

3.1.94 rate: Data transfer rate of a physical link (e.g., 1,5 Gbps or 3,0 Gbps).

3.1.95 reflection coefficient((I'): The reflection coefficient of the transmission media (i.e., the ratio of the
reflected voltage divided by the voltage applied to the transmission media).

3.1.96 request: A parameter passed from a higher layer state machine to a lower layer state machine.
3.1.97 reset event: An event that triggers a hard reset from a SAS device (see 4.4.2).
3.1.98 response: A parameter passed from a higher layer state machine to a lower layer state machine.

3.1.99 SAS address: A worldwide uniqgue name assigned to an initiator port, target port, expander device,
initiator device, or target device (see 4.2.2).

3.1.100 SAS device: A SCSI device, an ATA device, jor an expander device in a SAS domain (see 4.1.4).
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ENDL
REJECT (but deleted the "part of" sentence)

3.1.80 OOB sequence

 "OOB signals. Part of" s/b "OOB signals, part of"

ENDL
ACCEPT - DONE (tracking with INTC comment)

3.1.96 request

 Is a request really just a single parameter passed from a higher layer to a lower layer? Or, is a request a passing of parameters and other state information from a higher layer to a lower layer?

ENDL
ACCEPT - DONE (tracking with INTC comment)

3.1.97 response 
 Is a response really just a single parameter passed from a higher layer to a lower layer? Or, is a response a passing of parameters and other state information from a higher layer to a lower layer?

LSI Lohmeyer
REJECT (just leaving OOB here alone in both 3.1.80 and 3.1.81)

3.1.81 OOB signal

Replace "out-of-band (OOB)" with "OOB".

LSI Lohmeyer
REJECT (just leaving OOB here alone in both 3.1.80 and 3.1.81)

3.1.80 OOB sequence

Replace "OOB" with "out-of-band (OOB)".

LSI Lohmeyer
REJECT - we don't use link alone

3.1.82 partial pathway

Delete "physical".


LSI Lohmeyer
REJECT - we don't use link alone

3.1.83 pathway

Delete "physical".


MXO
REJECT - expander state machines use it too

3.1.98 response
In this standard a response is passed from an application layer to a transport layer only.

SEG Houlder
REJECT - this is the correct direction

higher layer state machine to a lower layer

This wording is identical to "request" definition!! I think you mean "lower layer state machine to higher layer"

IBM
ACCEPT - DONE (tracking with INTC comment)

3.1.96 request:
A request is not a parameter that is  passed rather it is a transaction request from a higher layer that invokes a service from a lower layer. 

IBM
ACCEPT - DONE (tracking with INTC comment)

3.1.98 response:
A response is not a parameter that is  passed rather it is a transaction from a higher layer that conveys the result of a request to a lower layer. 

IBM
ACCEPT - DONE

3.1.91 programmed maximum physical link rate:
The definition is no place to be defining the default value. Delete <<defaults to the hardware maximum physical link rate.>>

IBM
ACCEPT - DONE

3.1.92 programmed minimum physical link rate:
The definition is no place to be defining the default value. Delete <<defaults to the hardware maximum physical link rate.>>

INTC
ACCEPT - DONE (changed to lowercase p-like)

3.1.95 reflection coefficient 
This is the upper-case greek letter "gamma". It normally 
represents a complex number indicating phase as well as 
magnitude. Later, the  char 'rho' is used, representing abs val.

INTC
ACCEPT - DONE (reworded to match new object hierarchy)

3.1.84 phy 
"interfaces to a service delivery subsystem" Please confirm  
intent that phy is outside the SDS.

INTC
ACCEPT - DONE (lacking input from Cris Simpson, added "usually in response to an indication")

3.1.98 response 
response: Confirm intent that this be interchangable with 'request'

INTC
ACCEPT - DONE (added potential pathway term, made glossary entries match section 4.x)

3.1.83 (Page 9) pathway
"A set of physical links between a SAS initiator port and a 
SAS target port"
Use defn from 4.1.12: 
   "A pathway is the physical route of a connection."

INTC
REJECT - consecutive may mislead because of interspersed ALIGNs.  The cross reference defines it in detail.

3.1.91 (Page 9) primitive sequence
"A set of primitives" change to 
    "A set of one or more consecutive primitives"

INTC
ACCEPT - DONE (lacking input from Cris Simpson, added "usually initiating some action")

3.1.96 (Page 9) request: 
"request" has the same definition as "response"
Clarify the differenence between the two.

INTC
REJECT

3.1.100 (Page 9) SAS device
"an ATA device" - Change 'device' to 'object' 

KnowledgeTek
ACCEPT - DONE (figure is wrong)

3.1.98 response:
definition says < passed from a higher layer...> 
3.5.1 State machine conventions overview, figure3 
says < to upper layer...>

VIXL
ACCEPT - DONE (defaults clause deleted altogether)

Clause 3.1.92

Should be "minimum"

PostLB
REJECT (but replaced by definition referring to transceiver.)

3.1.84 phy

SAS device object that interfaces..., or an expander device object (i.e., expander phy) that is part of the service delivery subsystem.



PostLB
ACCEPT - DONE

3.1.91/92 programmed physical link rate

Add cross references to the SMP function and the mode page


PostLB
ACCEPT - DONE (for "physical phy".  Don't both putting the transceiver in UML.)

2/25 WG

make the phy contain a transceiver and include in UML





o
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3.1.101 SAS domain: The I/O system defined by this standard that may serve as an ATA domain and/or a
SCSI domain (see 4.1.9).

3.1.102(SAS initiator device: A SCSI initiator device or an ATA initiator device in a SAS domain (see 4.1.5).
3.1.103 SAS initiator port: A SCSI initiator port or an ATA initiator port in a SAS domain.

3.1.104(SAS port: A SAS initiator port or a SAS target port.

3.1.105 SAS primitive: A primitive using a K28.5 for the control character.

3.1.106(SAS target device: A SCSI target device or an ATA target device in a SAS domain (see 4.1.6).
3.1.107 SAS target port: A SCSI target port or an ATA target port in a SAS domain.

3.1.108 SAS target/initiator device: A SCSI target/initiator device or an ATA target/initiator device in a SAS
domain (see 4.1.7).

3.1.109 SAS target/initiator port: A SCSI target/initiator port or an ATA target/initiator port in a SAS domain.

3.1.110 SATA domain: The I/O system defined by SATA that serves as an ATA domain.

o

v

3.1.111 SATA target port: An ATA target port containing one phy in a SAS domain or a SATA domain.

3.1.112 scrambling: Modifying data by XORing each bit with a pattern generated by a linear feedback shift
register to minimize repetitive character patterns (see 7.5).

3.1.113 SCSl device: A device that contains one or more SCSI ports that are connected to a service delivery
subsystem and supports a SCSI application protocol (see SAM-3).

3.1.114 SCSIl domain: An I/O system consisting of a set of SCSI devices that communicate with one another
by means of a service delivery subsystem (see SAM-3).

3.1.115 SCSil initiator device: A SCSI device containing application clients and SCSI initiator ports that
originate device service and task management requests to be processed by a SCSI target device and
receives device service and task management responses from SCSI target devices.(see SAM-3).

3.1.116 SCSl initiator port: A SCSl initiator device object that acts as the connection between application
clients and the service delivery subsystem through which requests and responses are routed (see SAM-3).

3.1.117 SCSI port: A SCSl initiator port or a SCSI target port (see SAM-3).

3.1.118 SCSIl target device: A SCSI device containing logical units and SCSI target ports that receives
device service and task management requests for processing and sends device service and task
management responses to SCSI initiator devices.(see SAM-3).

3.1.119 SCSl target port: A SCSI target device object that contains a task router and acts as the connection
between device servers and task managers and the service delivery subsystem through which requests and
responses are routed (see SAM-3).

3.1.120 SCsSil target/initiator device: A device that has all the characteristics of a SCSI target device and a
SCSil initiator device (see SAM-3).

3.1.121 SCSil target/initiator port: A SCSI target/initiator device object that has all the characteristics of a
SCSil target port and a SCSI initiator port (see SAM-3).

3.1.122 Serial ATA (SATA): The protocol defined by SATA. @
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ENDL
REJECT (but deleted "SAS primitive" since that term is never used.  SATA primitive is only used twice.  Once replaced by "Primitives defined by SATA".  The other is in a title of scrambling types.)
3.1.xx 

Since SAS primitive has a definition, should SATA primitive have a definition?

ENDL
ACCEPT - DONE

3.1.115 SCSI initiator device

"originate device service" s/b "originates device service"

LSI Lohmeyer
REJECT (why expand each and/or into lots of text more prone to errors?)

3.1.101 SAS domain
Global

Replace "an ATA domain and/or a SCSI domain" with an ATA domain, a SCSI domain, or both domains".

This comment applies to all occurrences of and/or.


LSI Lohmeyer
ACCEPT - DONE

3.1.122 Serial ATA (SATA)

Add "(see 2.4)" to the end of the definition.

SEG Houlder
REJECT - it's referring to the SATA document

defined by SATA.

replace with "protocol defined by SATA industry group".

IBM
ACCEPT - DONE (Depends on if it's referring to the "request-response" model in SAM-3 4.2 and 4.3, or the 4-step model in the transport protocol services.  The change was made in SAM-3 so is also made here.)

3.1.116 SCSI initiator port:
The statement <<requests and responses are routed>> should be <<requests and confirmations are routed>>. Note this is also wrong in SAM-3.

IBM
ACCEPT - DONE (Depends on if it's referring to the "request-response" model in SAM-3 4.2 and 4.3, or the 4-step model in the transport protocol services.  The change was made in SAM-3 so is also made here.)

3.1.119 SCSI target port:
The statement <<requests and
responses are routed>> should be <<indications and responses are routed>>. Note this is also wrong in SAM-3.

INTC
REJECT (SAS port and expander port kept separate in new model)

3.1.104 SAS port
an expander port is also a SAS port, although it doesn't have a
SAS address.  Add 'expander port'.

INTC
ACCEPT - DONE (new ATA wording rewrote this)

3.1.102 (Page 10) SAS initiator device: 

a SMP initiator device is also a SAS initiator device

INTC
ACCEPT - DONE (new ATA wording rewrote this)

3.1.106 (Page 10) SAS target device: 

Add SSP, SMP, STP target devices, and initiators.
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3.1.123 Serial ATA Tunneled Protocol (STP): The protocol defined in this standard used by ATA initiator
ports to communicate with SATA target ports in a SAS domain.

3.1.124 Serial Attached SCSI (SAS): The protocol defined by this standard.@

3.1.125 Serial Management Protocol (SMP): The protocol defined in this standard used by SAS devices to
communicate management information with other SAS devices in a SAS domain.

3.1.126 Serial SCSI Protocol (SSP): The protocol defined in this standard used by SCSI initiator ports to
communicate with SCSI target ports in a SAS domain.

3.1.127 service delivery subsystem: That part of a SCSI or ATA I/O system that transmits|service requests
to a logical unit or target port and returns logical unit or target port responses to an initiator port.

3.1.128 speed negotiation sequence: A sequence where two phys determine(the highest common

supported physical link rate. Part-efthe-phy-reset-sequence (see 4.4).

3.1.130 SSP initiator port: A SCSI initiator port containing one or more phys in a SAS domain.

3.1.131 SSP target port: A SCSI target port containing one or more phys in a SAS domain.
3.@2 STP initiator port: An ATA initiator port containing one or more phys in a SAS domain.

3.1.133 STP target port: An ATA target port containing one or more phys in a SAS domain.

3.1.134 subtractive routing attribute: The attribute of an edge expander phy that allows it to be used by the
expander connection manager to route connection requests not resolved using the direct routing method or
table routing method (see 4.6.11.1).

3.1.135 subtractive routing method: The method the expander connection manager uses to route
connection requests not resolved using the direct routing method or table routing method (see 4.6.11.1).

3.1.136 table routing attribute: The attribute of an expander phy that allows it to be used by the expander
connection manager to route connection requests using an expander route table (see 4.6.11.1).

3.1.137 table routing method: The method the expander connection manager uses to route connection
requests using an expander route table (see 4.6.11.1).

3.1.138 target device: Synonymous with SAS target device (see 3.1.106).
3.1.139 target phy: A phy in a target device.
3.1.140 target port: Synonymous with SAS target port (see 3.1.107).

3.1.141 task: An object within the logical unit representing the work associated with a command or group of
linked commands.

3.1.142 task management function: A task manager service capable of being requested by an application
client to affect the processing of one or more tasks (see SAM-3).

3.1.143 task manager: An agent within the device server that processes task management functions (see
SAM-3).

3.1.144 total jitter: Measured jitter including deterministic jitter and random jitter.
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ENDL
ACCEPT - DONE (added "to an expander device".  Also added to subtractive routing method definition.)

3.1.137 table routing method

 It is not clear from the definitions whether a table routing method could result in a routing to an end device. If that is possible, both table routing and direct routing may do the same thing. If that is not possible, then "route connection requests" should be "route connection requests to devices other than end devices".

LSI Lohmeyer
REJECT - use "set of protocols and the interconnect"

3.1.124 Serial Attached SCSI (SAS)

This definition is confusing in that this standard defines three protocols (SSP, STP, and SMP) plus a physical transport.

It may be easiest just to delete this definition.

MXO
ACCEPT - DONE (with specific wording from the OPEN address frame field definition)

Definitions, 3.1.x 
Add a definition for pathway blocked count something like the following, "Pathway blocked count (PBC): the number of times that a pathway has been blocked when attempting to open a connection."

SEG Houlder
ACCEPT - DONE (deleted the alias - use SAS target device everywhere)

3.1.138 target device
Synonymous with

This is not accurate or useful. use the generic "target device" description here (which can also be applied to ATA target device) and change "SAS target device" to "a target device in SAS domain".

SEG Houlder
ACCEPT - DONE (deleted the alias - use SAS target port everywhere)

3.1.140 target port 
Synonymous with

This is not accurate or useful. use the generic "target port" description here (which can also be applied to ATA target port) and change "SAS target port" to "a target port in SAS domain".

SEG Coomes
ACCEPT - DONE

Global: To be compatible with ATA terminology

STP initiator port
s.b.
STP host port

SEG Coomes
ACCEPT - DONE

Global: To be compatible with ATA terminology

STP target port
s.b.
STP device port

IBM
REJECT (per PHY WG, but delete "(SSC)" abbreviation and keep a definition since the term is used within the specification.)


3.1.129 spread spectrum clocking (SSC): 
This should be deleted as the term is not used anywhere else in this standard.

IBM
ACCEPT - DONE ("set of protocols and the interconnect")

3.1.124 Serial Attached SCSI (SAS):
The term <<protocol>> should be <<protocols>> as there are at least two protocols defined (i.e., SMP and SSP)

INTC
ACCEPT - DONE (phy definition fixed and this definition rewritten)

3.1.127 service delivery subsystem 
'service requests' SDS defn appears to be at odds with that 
implied by 'phy' defn wrt abstraction level. Clarify.

INTC
REJECT (but definition rewritten by PHY WG)

3.1.129 spread spectrum clocking 
increase -> widen

INTC
ACCEPT - DONE (included in definition rewritten by PHY WG)

3.1.129 spread spectrum clocking 
peaks -> peak amplitude

INTC
REJECT - we don't do anything to break linked command usage

3.1.141 task 
"linked commands" - remove if linked cmds not supported

INTC
ACCEPT - DONE

3.1.128 (Page 11) speed negotiation sequence
"determine the highest common supported physical link rate" 
    change to 
"negotiate the operational physical link rate"



INTC
ACCEPT - DONE

3.1.128 speed negotiation sequence

  'where' s/b 'by which' 

PostLB
ACCEPT - DONE

3.1.128 speed negotiation sequence

Delete:
Part of the phy reset sequence

to match other sequence definitions



PostLB
ACCEPT - DONE

3.1.139 target phy:
Global

Get rid of this and use SAS target phy throughout.


PostLB
ACCEPT - DONE

3.1.xxx
Add SSP phy, STP phy, SMP phy, SSP initiator phy, SSP target phy, STP initiator phy, STP target phy, SMP initiator phy, SMP target phy
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3.1.145 transmitter compliance transfer function (TCTF): The mathematical statement of the transfer
function through which the transmitter shall be capable of producing acceptable signals as defined by a
receive mask (see 5.7.11).

3.1.146 transport protocol service confirmation: A parameter passed from the transport layer to the
application layer that notifies the application layer that a SCSI transport protocol service has completed.

3.1.147 transport protocol service indication: A parameter passed from the transport layer to the
application layer notifying the application layer to begin a SCSI transport protocol service.

3.1.148 transport protocol service request: A parameter passed from the application layer to the transport
layer to begin a SCSI transport protocol service.

3.1.149 transport protocol service response: A parameter passed from the application layer to the
transport layer that completes the SCSI transport protocol service.

3.1.150 unit interval: The time required to transmit one bit on a physical link (e.g., 666,667 ps at 1,5 Gbps
and 333,333 ps at 3,0 Gbps).

3-1A51upstreamphy- The next phy along the pathway of a connection between two SAS phys in the
direction opposite the direction of frame transmission. The term is relevant only in contexts where the primary
direction of frame transmission is clear.

3.1.152 valid dword: A dword that is not an invalid dword.

3.1.153 wide link: A group of physical links that attaches a wide port to another wide port (see 4.1.3).

3.1.154 wide port: A port that contains more than one phy (see 4.1.3).

3.2 Symbols and abbreviations

See 2.1 for abbreviations of standards bodies (e.g., ISO). Additional symbols and abbreviations used in this
standard include:

Abbreviation Meaning

A.C. alternating current
ACK acknowledge
AIP arbitration in progress primitive
ATA AT attachment
ATAPI AT attachment packet interface
AWG American wire gauge
AWT arbitration wait time
BER bit error rate
@ BPP broadcast primitive processor
CDB command descriptor block
CRC cyclic redundancy check
dB decibel
D.C. direct current
Dxx.y data character
ECM expander connection manager
ECR expander connection router
FIS frame information structure
Gl generation 1 physical link rate (1,5 Gbps)
G2 generation 2 physical link rate (3,0 Gbps)
G3 generation 3 physical Ilnk rate (defined in a future version of this standard)
Gbps gigabits per second (10 bits per second)
U information unit
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LSI Lohmeyer
ACCEPT - DONE

3.2 Symbols and abbreviations

Add:
EMI   electromagnetic interference

EMI is referenced in 7.15.

IBM
ACCEPT - DONE  (They are SAM-3 terms so need to remain. Added i.e.'s relating the terms to SCSI application client, SCSI device server, SSP initiator port, and SSP target port.)

3.1.146 transport protocol service confirmation:
3.1.147 transport protocol service indication: .
3.1.148 transport protocol service request:
3.1.149 transport protocol service response: 
I don't think these should even be in the glossary. But if they remain they need to change in the same manner suggested in the confirmation, indication, request, and response definitions.

IBM
ACCEPT - DONE

3.1.151 upstream phy:
The term << primary >> should be deleted as it provide no additional information to the definition.

IBM
REJECT (since we don't say "primitive" after each one in the text, the reader might not realize some obscure string of capital letters is a primitive name.)

3.2 Symbols and abbreviations
Primitives should not be listed in the abbreviations list. Remove all primitives from the list.

PostLB
ACCEPT - DONE

3.2 Symbols and abbreviations

Add CJTPAT


PostLB
ACCEPT - DONE

3.1.151 upstream phy:

Rewrite of STP flow control gets rid of use of this term; delete.

PostLB
ACCEPT - DONE

3.1.150 unit interval:

add (UI) to glossary header


PostLB
ACCEPT - DONE

3.2 Symbols and abbreviations

Add cross references to 3.1.xxx for every acronym which expands to a term defined in 3.1.
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Abbreviation

kHz
KXxx.y
LED
LSB
LUN
pA
us
Mbaud
MBps
MHz
MSB
ms
mV
N/A
NAA
NAK
nF
ns
(0]0]2]
PLL
P-P
PPT
ppm
ps
r
RCD
RRDY
SAM-3
SAS
SATA
@ SCSI
SMP
SNLT
SNTT
SOAE
SOk
SPC-3
SSC
SSP
STP
S
TCTF
Ul
V
XOR
N

X
/

3.3 Keywords

Meaning

kilohertz (103 bits per second)

control character

light-emitting diode

least significant bit

Iog|cal unit number

microampere (10 amperes)
microsecond (10 seconds)
megabaud (10° transuﬂonsg)er second)
megabytes per second (10° bytes per second)
megahertz (10 bits per second)

most significant bit

millisecond (10 % seconds)

millivolt (107 volts)

not applicable

name address authority
nega%we—aeknewledge primitive
nanofarad (10 Farads)

nanosecond (10 seconds)
out-of-band

phase lock loop

peak-to-peak

partial pathway timer

parts per m|II|on 10°)

picosecond (10712 seconds)

reflection coefficient (rho)

rate change delay

receiver ready

SCSI Architecture Model - 3 standard
Serial Attached SCSI

Serial ATA

Small Computer System Interface —3 family of standards
Serial Management Protocol

speed negotiation lock time

speed negotiation transmit time
start-ofaddressframe

starteHrame

SCSI Primary Commands - 3 standard
spread spectrum clocking

Serial SCSI Protocol

Serial ATA Tunneled Protocol

second (unit of time)

transmitter compliance transfer function
unit interval

volt

exclusive logical OR

exclusive logical OR

multiplication

division

21 November 2002

3.3.1ignored: A keyword used to describe an unused bit, byte, word, field or code value. The contents or

value of an ignored bit, byte, word, field or code value shall not be examined by the receiving SCSI device and

may be set to any value by the transmitting SCSI device.

3.3.2invalid: A keyword used to describe an illegal or unsupported bit, byte, word, field or code value.

Receipt of an invalid bit, byte, word, field or code value shall be reported as an error.

13

Working Draft Serial Attached SCSI (SAS)


SEG Houlder
ACCEPT - DONE (also fixed millivolt and nanofarad)

millisecond (10-6 seconds)

Should be 10-3 seconds.


SEG Coomes
ACCEPT - DONE (drop the - 3)

3.2 Symbols and abbreviations

The - 3 in the abbreviation for SCSI s.b. dropped to be consistent with 1 Scope.

IBM
REJECT (see same comment earlier)

3.2 Symbols and abbreviations
Primitives should not be listed in the abbreviations list. Remove all primitives from the list.

IBM
REJECT (see same comment earlier)

3.2 Symbols and abbreviations
Primitives should not be listed in the abbreviations list. Remove all primitives from the list.

INTC
ACCEPT - DONE
3.2 symbols and abbreviations 
The lower-case greek letter "rho" is normally used to 
represent  the "absolute" reflection coefficient (real 
ratio of incident   to reflected voltage). It looks 
like an italics lower-case   roman letter 'p'.

PostLB
ACCEPT - DONE  (PPT acronym later removed altogether)

3.2 Symbols and abbreviations

PPT   timer should be timeout



PostLB
ACCEPT - DONE

3.2 Symbols and abbreviations

PPT is only used about six times in this standard; remove the acronym



PostLB
ACCEPT - DONE

3.2 Symbols and abbreviations

Add Rx and Tx
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3.3.3 mandatory: A keyword indicating an item that is required to be implemented as defined in this
standard.

3.3.4 may: A keyword that indicates flexibility of choice with no implied preference (equivalent to “may or may
not”).

3.3.5 may not: Keywords that indicate flexibility of choice with no implied preference (equivalent to “may or
may not”).

3.3.6 need not:: Keywords indicating a feature that is not required to be implemented (equivalent to “is not
required to”).

3.3.7 obsolete: A keyword indicating that an item was defined in prior S&St standards but has been removed
from this standard.

3.3.8 optional: A keyword that describes features that are not required to be implemented by this standard.
However, if any optional feature defined by this standard is implemented, then it shall be implemented as
defined in this standard.

3.3.9reserved: A keyword referring to bits, bytes, words, fields and code values that are set aside for future
standardization. A reserved bit, byte, word or field shall be set to zero, or in accordance with a future
extension to this standard. Recipients are not required to check reserved bits, bytes, words or fields for zero
values. Receipt of reserved code values in defined fields shall be reported as error.

3.3.10 restricted: A keyword referring to bits, bytes, words, and fields that are set aside for use in other SCSI
standards. A restricted bit, byte, word, or field shall be treated as a reserved bit, byte, word or field for the
purposes of the requirements defined in this standard.

3.3.11 shall: A keyword indicating a mandatory requirement (equivalent to “is required to”). Designers are
required to implement all such mandatory requirements to ensure interoperability with other products that
conform to this standard.

3.3.12 should: A keyword indicating flexibility of choice with a strongly preferred alternative (equivalent to “is
strongly recommended”).

3.3.13 vendor-specific: Something (e.g., a bit, field, or code value) that is not defined by this standard and
may be used differently in various implementations.
3.4 Editorial conventions

Certain words and terms used in this standard have a specific meaning beyond the normal English meaning.
These words and terms are defined either in clause 3 or in the text where they first appear.

Names of signals, address frames, primitives and primitive sequences, SMP functions, state machines,
commands, SCSI mode pages, SCSI log pages, SCSI statuses, SCSI sense keys, and SCSI additional sense
codes are in all uppercase (e.g., REQUEST SENSE).

Names of fields are in small uppercase (e.g., STATE OF SPARE). Normal case is used when the contents of a
field are being discussed. Fields containing only one bit are usually referred to as the NAME bit instead of the
NAME field.

Normal case is used for words having the normal English meaning.
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SEG Houlder
ACCEPT - DONE

not::

remove the extra : after the word not.

IBM
ACCEPT - DONE

3.3.6 need not::
Remove one of the :s

PostLB
ACCEPT - DONE

3.3.10 restricted

Add "or for use in other data structures in this standard."  

and remove "SCSI" from "SCSI standards"


PostLB
ACCEPT - DONE

3.4 Editorial conventions

SCSI mode pages, SCSI log pages are mixed-case not uppercase


PostLB
ACCEPT - DONE

add mixed-case convention for
parameters, requests, confirmations, responses, indications, and timers


PostLB
ACCEPT - DONE

3.3.7 obsolete

remove SCSI from "SCSI standards"


T10/1562-D Revision 3 21 November 2002

The ISO convention of numbering is used (i.e., the thousands and higher multiples are separated by a space
and a comma is used as the decimal point). Table 1 shows a comparison of the ISO and American humbering
conventions.

Table 2 — ISO and American numbering conventions

ISO American

0,6 0.6

3,141 592 65 3.14159265

1000 1,000

1 323 462,95 1,323,462.95

Numbers that are not immediately followed by lower-case b or h are decimal values (e.g., 25).

Numbers immediately followed by lower-case b (e.g., 0101b) are binary values. Underscores may be included
in binary values to increase readability or delineate field boundaries (e.g., 0101_1010b).

Numbers immediately followed by lower-case h (e.g., 15h) are hexadecimal values. A sequence of numbers
and/or upper case letters 'A' through 'F' immediately followed by lower-case h (e.g., FA23h) are hexadecimal
values. Underscores may be included in hexadecimal values to increase readability or delineate field
boundaries (e.g., FD8C_FA23h).

Lists sequenced by letters (e.g., a) red, b) blue, c¢) green) show no ordering relationship between the listed
items. Numbered lists (e.g., 1) red, 2) blue, 3) green) show an ordering between the listed items.

In the event of conflicting information the precedence for requirements defined in this standard is:

1) text;
2) tables; then
3) figures.

Notes do not constitute any requirements for implementers.
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ENDL
ACCEPT - DONE

3.4 Editorial conventions

 "Fields containing only one bit are usually referred to as the name bit instead of the name field." is a repeat of the second sentence in the third paragraph in this subclause. Remove this paragraph because the earlier sentence uses small caps more correctly.

LSI Lohmeyer
ACCEPT - DONE (removed second sentence; small caps is correct)

3.4 Editorial conventions

The first sentence after Table 2 is redundant with the last sentence of the third paragraph. Delete one of these sentences.

Why does one have NAME in small caps and the other is lower-case?

SEG Houlder
ACCEPT - DONE

Fields containing only one bit are usually referred to as the name bit instead of the name field.

Remove this sentence - it is redundant with sentence 2 paragraphs earlier (paragraph starting with "Names of fields are ..").

PostLB
ACCEPT - DONE

3.4 Editorial conventions

Table 1 should be Table 2


VIXL
ACCEPT - DONE

Clause 3.4

Remove this sentence.

Duplicate of last sentence in 3rd paragraph of this section.
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3.5 State machine conventions

3.5.1 State machine conventions overview

Figure 3 shows how state machines are described. See 4.3 for a summary of the state machines in this
standard.

/State machine name )
State designator:State nhame State designhator:State name State
(from upper layer) machine
| Transition condition—»| e
l\ Request-Rame or name
Indication name "~ --Parameter name»- or state
designator
State r
- —Transition condition» Transition condition J—Transition condition#
designator L State
State designator
machine - == Parameter name
name -- Parameter name P> <- Indication name >
or state
designator

- (to lower layer) y

/(different) State machine name (to all states, W

causing transition to
State_designator) -¢Parameter name=-

State designator:State hame State designator:State name

Confirmation name or.__> N > (to upper layer)
A

[ ————Transition condition——» :

! Confirmation name or

(from lower layer) Response name

- —=Parameter name-{= - - =Parameter name=[>
(from transmitter or - . (to transmitter or
receiver) -——— Transition condition receiver)
\_ /

Figure 3 — State machine conventions

When multiple state machines are present in a figure, they are enclosed in boxes with rounded corners.

Each state is identified by a state designator and a state name. The state designator (e.g., SL1) is unique
among all state machines in this standard. The state name (e.g., Idle) is a brief description of the primary
action taken during the state, and the same state name may be used by other state machines. Actions taken
while in each state are described in the state description text.

3.5.2 Transitions

Transitions between states are shown with solid lines, with an arrow pointing to the destination state. A
transition may be labeled with a transition condition label, a brief description of the event or condition that
causes the transition to occur.
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SEG Worden
ACCEPT - DONE (capitalize Name only)

3.5.1 -State Machine Conventions overview
Figure 3 - State machine conventions
Change <State designator:State_name>

to "STATE DESIGNATOR:	State_Name"

also change SMP state machine names to agree with this (Fig 88, 89) and associated text

SEG Worden
REJECT (the label is a brief description - not an "or")

3.5.2 Transitions

change <label, a brief>

to "label, or a breif>

IBM
ACCEPT - DONE

Figure 3
The indication goes from lower layers to higher layers. This should be response name.

IBM
ACCEPT - DONE

Figure 3
The indication goes from lower layers to higher layers. This should be response name.

IBM
ACCEPT - DONE

Figure 3
The Response goes from higher layers to lower layers. This should be indication name.

IBM
ACCEPT - DONE

Figure 3
The Response goes from higher layers to lower layers. This should be indication name

PostLB
ACCEPT - DONE

3.5.1 State machine conventions overview

Add "event notification" along with confirmation and response
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If the state transition leaves the page, the transition label goes to or from a state designator label with double
underlines rather than to or from a state.

The conditions and actions are described fully in the transition description text. In case of a conflict between a
figure and the text, the text shall take precedence.

Upon entry to a state, all actions to be processed in that state are processed. If a state is re-entered from
itself, all actions to be processed in the state are processed again. A state may be entered and exited in zero
time if the conditions for exiting the state are valid in entry into the state. Transitions between states are
instantaneous.

3.5.3 Parameters, requests, indications, confirmations, and responses

Parameters passed between state machines are shown with dashed lines labeled with a parameter name.
When parameters are passed between state machines within the same layer of the protocol, they are
identified by either:

a) adashed line to or from a state machine name label with double underlines and/or state name label
with double underlines, if the destination is in a different figure from the source;

b) a dashed line to or from a state in another state machine in the same figure; or

c) adashed line from a state machine name label with double underlines to a “(to all states)” label, if the
destination is every state in the state machine.

The meaning of each parameter is described in the state description text.

Requests, indications, confirmations, and responses are shown with curved dashed lines originating from or
going to the top or bottom of the figure. Each request, indication, confirmation, and response is labeled. The
meaning of each request, indication, confirmation, or response is described in the state description text.

Parameters with unfilled arrowheads are passed to or from the transmitter or receiver, not shown in the state
machine figures, and are directly related to data being sent onto or received from the physical link.

3.6 Bit and byte ordering

In a field in a table consisting of more than one bit that contains a single value (e.g., a number), the least
significant bit (LSB) is shown on the right and the most significant bit (MSB) is shown on the left (e.g. in a byte,
bit 7 is the MSB and is shown on the left; bit 0 is the LSB and is shown on the right). The MSB and LSB are not
labeled if the field consists of 8 or fewer bits.

In a field in a table consisting of more than one byte that contains a single value (e.g., a number), the byte
containing the MSB is stored at the lowest address and the byte containing the LSB is stored at the highest
address (i.e., big-endian byte ordering). The MSB and LSB are labeled.

NOTE 5 SATA numbers bits within fields the same as this standard, but uses little-endian byte ordering.

In a field in a table consisting of more than one byte that contains multiple fields each with their own values
(e.g., a descriptor), there is no MSB and LSB of the field itself and thus there are no MSB and LSB labels.
Each individual field has an MSB and LSB, but they are not labeled.

Multiple byte fields are represented with only two rows, with the non-monotonically increasing byte number
indicating the presence of additional bytes.

A data dword consists of 32 bits. Table 3 shows a data dword containing a single value, where the MSB is on
the left in bit 31 and the LSB is on the right in bit 0.

Table 3 — Data dword containing a value

31(30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12(11|10{9|8 |7 |6 |5|4|3|2|1 |0

MSB Value LSB

Table 4 shows a data dword containing four one-byte fields, where byte 0 (the first byte) is on the left and byte
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LSI Lohmeyer
ACCEPT - DONE

3.5.2 Transitions

In the last paragraph of this subclause, replace "valid in entry" with "valid upon entry".


LSI Lohmeyer
ACCEPT - DONE

3.5.3 Parameters, requests, etc.

In the last paragraph of this subclause, replace "onto" with "to".

LSI Lohmeyer
ACCEPT - DONE

3.6 Bit and byte ordering

In the fourth paragraph, replace "non-monotonically" with "non-sequentially".

MXO
REJECT

3.5.2 Transitions, third paragraph
Delete the word "fully".

IBM
REJECT

3.5.3 Parameters, requests, indications, confirmations, and responses
Loss the """" around  the <<“(to all states)”>>.

IBM
REJECT (I like to spell out the first use in the text then use the acronym thereafter - who studies the acronym list before reading the document?  Also, MSB and LSB could easily be read as ms/ls BYTE not BIT.)

3.6 Bit and byte ordering
There is not need to redefine the LSB and MSB acronym as it has already been defined in the abbreviations list. Change <<least significant bit (LSB) is shown on the right and the most significant bit (MSB)>> to <<LSB is shown on the right and the MSB>>.

INTC
ACCEPT - DONE (change to message everywhere)

3.5.3 Parameters, requests, indications, confirmations, and responses
***
   "Parameters":   Incorrect use of the term 'parameter' to mean 'signal',
'notification', or  'indication' (in the generic sense).  Replace 
with one of these or an appropriate term that better reflects what's
really being passed.  If nothing else, call it a 'message' or an
'object', so that it can carry multiple parameters, as is the actual case. 

PostLB
ACCEPT - DONE

3.5.3 Parameters, ...and responses

Add "event notifications" to this discussion




21 November 2002 T10/1562-D Revision 3

3 (the fourth byte) is on the right. Each byte has an MSB on the left and an LSB on the right.

Table 4 — Data dword containing four one-byte fields

31|30(29(28|27|26|25(24|23|22|21|20({19|18|17|16(15|14|13|12|11({10{9 |8 |7 |6 |5]4|3|2|1 |0

Byte 1
Byte 0 Byte 2 Byte 3
MSB (First byte) LSB | MSB (St?y(ig?d LSB | MSB (Third byte) LSB | MSB (Fourth byte) LSB

3.7 Notation for procedures and functions

In this standard, the model for functional interfaces between objects is the callable procedure. Such interfaces
are specified using the following notation:

[Result =] Procedure Name (IN ([input-1] [,input-2] ...)), OUT (Joutput-1] [,output-2] ...))

Where: @

Result: A single value representing the outcome of the procedure or function.

Procedure Name: A descriptive name for the function to be performed.

IN (Input-1, Input-2, ...): A comma-separated list of names identifying caller-supplied input data objects.
OUT (Output-1, Output-2, ...): A comma-separated list of names identifying output data objects to be
returned by the procedure.

[...]: Brackets enclosing optional or conditional parameters and arguments.

This notation allows data objects to be specified as inputs and outputs. The following is an example of a
procedure specification:

Found = Search (IN (Pattern, Item List), OUT ([Item Found]))
Where:

Found = Flag
If set, indicates that a matching item was located.

Input Arguments:

Pattern = ... /* Definition of Pattern object */
Object containing the search pattern.

Item List = ltem<NN> /* Definition of Item List as an array of NN Item objects*/
Contains the items to be searched for a match.

Output Arguments:

Item Found = Item ... /* Item located by the search procedure */
This object is only returned if the search succeeds.
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LSI Lohmeyer
ACCEPT - DONE

3.7 Notation for procedures and functions

In the first procedure (Procedure Name), the parenthesis do not match. If the Search example below is correct, then there is an extra right parenthesis after input-2.


PostLB
ACCEPT - DONE

Mirroring an ENDL comment in the definitions section, 

Contains should be "This list contains"
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4 General
4.1 Architecture

4.1.1 Architecture overview

This standard defines a SAS domain (see 4.1.9), which is an 1/0O system that may serve as an ATA domain
and/or a SCSI domain:

a) An ATA domain is an I/O system consisting of a set of ATA devices that communicate with one
another by means of a service delivery subsystem (see ATA/ATAPI-7 V1); and

b) A SCSI domain is an I/O system consisting of a set of SCSI devices that communicate with one
another by means of a service delivery subsystem (see SAM-3).

A SAS device (see 4.1.4) is an ATA device or SCSI device with ports in a SAS domain:

a) ATA devices are either ATA initiator devices or ATA target devices (see ATA/ATAPI-7 V1); and
b) SCSI devices are either SCSI initiator devices, SCSI target devices, or SCSI target/initiator devices
(see SAM-3).

SAS devices contain SAS ports (see 4.1.3) which interface to the service delivery subsystem through phys
(see 4.1.2).

The service delivery subsystem in a SAS domain may include expander devices (see 4.1.8). Expander
devices contain expander ports (see 4.1.3) which interface to the service delivery subsystem through phys
(see 4.1.2).
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ENDL
REJECT (this is not a subset of SAS ports)

4.1.1 Architecture overview

 'which' s/b 'that' [twice]

IBM
REJECT - not referring to a subset of ports; all SAS ports do this

4.1.1 Architecture overview
This which should be a that.

IBM
REJECT - not referring to a subset of ports

4.1.1 Architecture overview
This which should be a that.

INTC
REJECT (expander device is not a SAS device, but contains one.  Changed to match new glossary definition.)

4.1.1 (Page19) Architecture overview
"A SAS device (see 4.1.4) is an ATA device or SCSI 
device with ports in a SAS domain:"
Expander device is also a SAS device as defined 
on page 9, 3.1.100 SAS device.

INTC
REJECT (yes they are; fixed the phy definition, which should help reduce confusion)

4.1.1 (Page 19) Architecture overview
"The service delivery subsystem in a SAS domain 
may include expander devices"

Expander devices are not part of the "service delivery subsystem.  
Expander device interfaces to the SAS service delivery subsystem.  
This is also shown in Figure 4 on page 20.
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Figure 4 shows the SAS object model.

SCSI domain SAS domain ATA domain

<b—'7 >
1 1 1 <? 1
1

Service delivery
subsystem

1

Expander device

-SAS address

1 §> 1
1.* 1.* 0..* ' 1.*

SCSl device SAS device ATA device

1 1 1

Expander port
-Attached SAS address

1.* 1.* 1 1.*
SCSI port SAS port ATA port
-SAS address . -SAS address ~
-Attached SAS address
1
Note: See SAM-3 . Note: Terminology
for more details on 1. = from this standard
SCSI domain, Phy is used. See ATA/
SCSI device, and ATAPI-7 V1 for
SCSI port. -Phy identifier (device scope) details on ATA.
Key:
~ aggregation - ~ inheritance (logical
"contains” OR)-"isa" -attribute = attribute of the object

Figure 4 — SAS object model

4.1.2 Physical links and phys

A physical link is a set of four wires used as two differential signal pairs. One differential signal transmits in
one direction while the other differential signal transmits in the opposite direction. Data may be transmitted in
both directions simultaneously.

A phy is a transceiver; it is the object in a device that electrically interfaces to a physical link. Phys are
contained in ports (see 4.1.3).
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IBM
REJECT (what's wrong with semicolons for related sentences?)

4.1.2 Physical links and phys
The statement <<A phy is a transceiver; it is the object in a ...>> should be changed to <<A phy is a transceiver and it is the object in a ...>>

VIXL
REJECT - The arrows are correct.

Clause 4.1.1, Figure 4

Change direction of all arrows (inheritance) in diagram.  They appear to point the wrong way.

VIXL
REJECT (SAS device may be inside an expander device)

Clause 4.1.1, Figure 4

Clarify.  What is this modeling, the fact that the Expander is a SAS device, or that an SMP application must reside in an Expander device?

If this illustrates that an Expander is a SAS device, this line should be an "association", not an "aggregation".

VIXL
ACCEPT - DONE (2..128 per 03-064)

Clause 4.1.1, Figure 4

Change to "2..64".  see clause 4.1.8.1.

VIXL
ACCEPT - DONE (0..127 with 03-034)

Clause 4.1.1, Figure 4

Change to "0..63", should have upper bounds as specified in later clause.

VIXL
ACCEPT - DONE (1..128 per 03-064)

Clause 4.1.1, Figure 4

Change to "1..64".

PostLB
ACCEPT - DONE (labeled as "SCSI device name")

the SCSI device also has a SAS address (retrieve with VPD from a target...)



PostLB
ACCEPT - DONE (1..* for now)

0..* should be 1..* since SMP targets must be included.

If Steve's proposal is accepted, this could be exactly one unless virtual phys are present



PostLB
ACCEPT - DONE (make the SCSI boxes all higher than the SAS boxes so the inheritance arrows go in the bottom of the SCSI boxes.  

PostLB
ACCEPT - DONE

Use the CIM color convention of green for aggregation lines and blue for inheritance lines


PostLB
ACCEPT - DONE

Change the SAS address in the SCSI port to "SCSI port identifier".  Pure SCSI objects don't know anything about SAS attributes.
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Figure 5 shows two phys attached with a physical link.

Phy Physical link Phy
Differential signal pair
transmitter . ' receiver
-Signal ",
+Signal\/ >

Differential signal pair
transmitter

receiver< Sianal ﬁ\/ \ /
+Signal \/ U

Figure 5 — Physical links and phys

An attached phy is the phy to which a phy is attached over a physical link.

A device may contain one or more phys. Each phy has a unique phy identifier (see 4.2.6) within the device.

4.1.3 Ports (narrow ports and wide ports)

A port may contain one or more phys. Ports in a device are associated with phys based on physical link
initialization.
A port is created if:

a) one or more phys contained within a device share the same SAS address; and
b) the corresponding attached phy or phys share aSAS address.

A wide port is created if there is more than one phy in the port. A narrow port is a port with one phy.

A wide link is the set of physical links that attach a wide port to another wide port. A narrow link is the physical
link that attaches a narrow port to another narrow port.

NOTE 6 Phys within a wide port may be attached to other phys in the same wide port, primarily for test

purposes. This creates a wide link if more than one pair are so attached or a narrow link if only one pair are so
attached.

=
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LSI Lohmeyer
ACCEPT - DONE

4.1.3 Ports (narrow ports and wide ports)

In the third paragraph, replace "with one phy" with "with only one phy".

LSI Lohmeyer
4.1.3 Ports (narrow ports and wide ports)

Rename this subclause:
4.1.3 Ports (narrow ports, wide ports, and internal ports)

Add the following paragraph:

"An internal port in an expander device does not contain a phy and is used to connect to an internal device."


MXO
ACCEPT - DONE

4.1.3 Ports (narrow ports and wide ports), NOTE 6
In the first sentence replace "primarily" with "e.g.,"

SEG Houlder
ACCEPT - DONE (added "8b10b coding" to definitions)

8b10b coded

This term should be defined in definitions clause (3.1).

SEG Houlder
REJECT (the attached phys might have the same SAS address in a physical loopback configuration, so "different" is not necessarily true.  Note 6 describes that scenario.)

4.1.3 Ports

Replace "a SAS" with " a different SAS".

SEG Worden
ACCEPT - DONE  (it should be 6.2.1 where "dword" is defined)

4.1.2 Physical links and phys

change <(see 6.1)>

to ???

(the reference is to "dwords" but 6.1 is "Phy layer overview" and not about dwords)

SEG Coomes
ACCEPT - DONE (reword to:  This creates a wide link if more than two phys are so attached or a narrow link if only two phys are so attached.)

4.1.3 Ports (narrow ports and wide ports)
Change:
are
To:
is

IBM
ACCEPT - DONE (but with "which" rather than "that" - it's not a subset)

4.1.2 Physical links and phys
The statement <<unique phy identifier (see 4.2.6) within the device.>> should be changed to <<phy identifier (see 4.2.6) that is unique within the device>>.

IBM
ACCEPT - DONE (this is here so ch4 the model chapter introduces the concept of link rates and dwords, which are used throughout subsequent chapters. Changed from naming 1.5 and 3.0 to "rates defined in 5.7" to address this comment.  Later on in the connections section we have to add the concept of connection rate to address another comment.)

4.1.2 Physical links and phys
This should be deleted as it only contains information that is defined elsewhere. It adds nothing to the standard and could easily be forgotten about and not updated in the next version of the standard. Delete << Phys transmit and receive bits at physical link rates of 1,5 Gbps or 3,0 Gbps (see 5.7). The bits are part of
dwords (see 6.1) which have been 8b10b coded into 10-bit characters (see 6.2).>>

INTC
ACCEPT - DONE

4.1.3 (Page 21) Ports (narrow ports and wide ports)

"A port may contain one or more phys."  should be
A port contains one or more phys.

INTC
ACCEPT - DONE (rewritten)

4.1.3 Ports (narrow ports and wide ports)
***
Clarify whether the SAS address of the port or the device.

DSS
ACCEPT - DONE (reworded; see new text)

1. (T) Section 4.1.3, second paragraph (unordered list). It is unclear in
the standard, but I don't think Phys don't have SAS addresses. This wording needs improvement to indicate exactly what the SAS
Address in question is assigned to.


PostLB
ACCEPT - DONE

4.1.2 Physical links and phys

Add reference to the hardware/programmed minimum/maximum physical link rate fields, which specify or indicate the physical link rates.
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Figure 6 shows examples of narrow ports and wide ports.

Narrow link
Physical link
Port | phy ‘ > phy {Port)
Wide link
Physical link
phy - / \ phy
Wide port : : . Wide port
Physical link
phy - \ / phy
\V

Each horizontal line represents a differential signal pair
Figure 6 — Ports (narrow ports and wide ports)

4.1.4 SAS devices

A SAS device contains one or more ports, each containing one or more phys.
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ENDL
ACCEPT - DONE

4.1.3 Ports
Figure 6 Ports
Based on the title of the subclause, the title of the figure, and the text preceding the figure, the ports attached to the narrow link should belabeled 'Narrow Port', 'Port'. 


=
=
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Figure 7 shows examples of devices with different port and phy configurations.

Device Device
Port | phy B ‘ » phy ‘Port >
Device
phy || - phy
Wide port Wide port
phy | - phy
Device
phy | - phy
Wide port : Wide port
phy - phy

Each horizontal line represents a differential signal pair

Figure 7 — SAS devices

(In figures that show ports but no phys, the ports still contain phys and may or may not be wide ports.)

4.1.5 Initiator devices
Initiator devices may support SCSI and/or ATA. Initiator devices include one or more initiator ports.

Initiator ports may support SSP and/or STP ardferSATA: Initiator ports shall support SMP in SAS domains.
Initiatorperts-supperting-SATA-are-eutside-the-seope-of- thisstandard- SATA-only initiator ports are not

supported in SAS domains.
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ENDL
ACCEPT - DONE

4.1.4 SAS devices
figure 7
If figure 6 is changed to use 'Narrow Port' perhaps figure 7 should be changed too.

ENDL
ACCEPT - DONE (added "in this standard")

4.1.4 SAS devices
last 2 in subclause
The phrase 'In figures that show ports but no phys ...' makes not sense in the context of this subclause. Perhaps 'In figures in this standard that show ports but no phys ...'.

INTC
REJECT (but the SP state machine supports both modes, and this is a common question)(whole section deleted anyway)

4.1.5 Initiator devices
"Initiator ports may support SSP and/or STP and/or SATA."

SAS initiator does not support native SATA as stated below -
"Initiator ports supporting SATA are outside the scope of 
this standard."

TXN
ACCEPT - DONE (In figures that show ports but no phys, the phy level of detail is not shown, but the ports always contain one or more phys.>>

4.1.4 last sentence needs work.
<<In figures that show ports but no phys, the ports still contain phys and may or may not be wide ports.>>
should be:
<<In figures that show ports but no phys, the phy level of detail is not shown, the ports actually contain one or more phys.>>

TXN
ACCEPT - DONE (removed whole section)
4.1.5 and 4.16 first sentence does not make sense in a SAS standard, unless it is explained better. 

SCSI and ATA port that support SMP can be used
in SAS domains. If a device supports SCSI or ATA without SMP is outside of
the scope of this standard.

VIXL
REJECT (clause 3 has state machine conventions)

Clause 4.1.4.

Move to clause 3.4.

VIXL
REJECT (the SP state machine supports being a SATA initiator) (whole section deleted anyway)

Clause 4.1.5

Remove this.  This is outside the scope of the standard.

VIXL
REJECT (it says it is outside the scope)  (whole section deleted anyway)

Clause 4.1.5

Remove this.  This is outside the scope of the standard.

PostLB
ACCEPT - DONE

4.1.4 SAS devices
Move the "In figures which contains ports but not phys" sentence into the SAS port section, not the SAS device section
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Figure 8 shows an initiator device and the type of ports it may support.

SAS initiator device

A I

SSP, STP, and SMP lSTP and SMP

A 4

Q Service delivery subsystem >

Figure 8 — Initiator device

i SSP and SMP

4.1.6 Target devices

Target devices may support SCSI and/or ATA. Target devices include one or more target ports.

Target ports may support SSP and/or STP and/or SATA.)SSP target ports and STP target ports may support
SMP in SAS domains. SATA-only target ports may be included in SAS domains if the expander device to
which they are attached supports STP.

Figure 9 shows a target device and the type of ports it may support.

SAS target device

A I

l SSP and SMP SSP. STP, and SMP STP and SMP
A 4

4/\ Service delivery subsystem >

(Figure 9 — Target device)

4.1.7 Target/initiator devices

Target/initiator devices are devices that support both initiator device and target device roles. Target/initiator
devices may have ports that support both initiator port and target port roles. Those ports are called
target/initiator ports.
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LSI Lohmeyer
REJECT (STP target ports are allowed)(whole section being deleted anyway)
4.1.6 Target devices
Figure 9 - Target device

The text "STP and SMP" is too close to the line.

LSI Lohmeyer
REJECT (STP target ports are allowed)(whole section being deleted anyway)

4.1.6 Target devices
Figure 9 - Target device

Don't most ATA targets use SATA protocol instead of STP protocol?

Also, see the related comment at 4.1.11 Connections.

SEG Worden
REJECT (STP target ports are allowed)(whole section being deleted anyway)

4.1.6 Target devices

 I think  this wording <or STP> shouls be deleted,

SEG Worden
REJECT (STP target ports are allowed)(whole section being deleted anyway)

4.1.6 Target devices

 I think  this wording <,and STP target ports> should be deleted 

SEG Worden
REJECT (STP target ports are allowed)(whole section being deleted anyway)
4.1.6 Target devices

 I think  this wording < ,STP> should be deleted

IBM
REJECT (whole section being deleted anyway)

4.1.6 Target devices
***
The idea that a target would support both SCSI and ATA is too weird to conceive.  I would like the idea deleted. The effect is that some of the and/ors change to or and figure 9 looses the middle set of boxes.

INTC
REJECT (whole section being deleted)

4.1.6 Target devices 
Figure 9  
Target device: Figure doesn't match text. Figure should show  
SATA target device/port, perhaps as a separate block attached  to the Service delivery subsystem.

INTC
REJECT (whole section being deleted)

4.1.6 Target devices
SAS target device does not support SATA, it can support ATA target.
Confusing.

ADPT
REJECT (initiator could support SATA to talk to a SATA-only target port, but STP won't help)(whole section being deleted anyway)

4.0 P24, 4.1.6 2nd para - Last sentence reads "included in SAS domains if
the expander device". S/B "included in SAS domains if the Initiator or
expander device"
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4.1.8 Expander devices

4.1.8.1 Expander device overview

Expander devices are part of the service delivery subsystem. Expander devices contain two or more external
expander ports. Expander devices may also include initiator ports and target ports (e.g., an expander device

may include an embedded SCSI enclosure services target port) attached to internal expander ports. Expander
ports may support being attached to SAS initiator ports, SAS and/or SATA target ports, and to other expander
ports.

Figure 10 shows an expander device and the type of ports it may support.

Expander device

l SSP and STP and SMP, or SATA l

Initiator ports, target ports, or expander ports

Figure 10 — Expander device

!

There are two types of expander devices differentiated by the routing attributes of their phys, edge expander
devices and fanout expander devices. Edge expander devices may contain phys with the subtractive routing
attribute. /A fanout expander device shall not contain phys with the subtractive routing attribute. Edge
expander devices and the fanout expander device may also contain phys with the direct routing and table
routing attributes.

4.1.8.2 Edge expander device set

One or more edge expander devices may be grouped into edge expander device sets. The edge expander
device sets are bounded by the direct routing phys that are either attached to end devices or not attached to
any device. Edge expander device sets are further bounded by the phys supporting subtractive routing that
are:

a) attached to the phys of a fanout device;

b) (attached to the phys supporting subtractive routing on another edge expander device set;
c) attached to an end device; or

d) unattached.

The phys that support table routing within an edge expander device provide attachments to other edge
expander devices in the edge expander device set.

The number of devices attached to an edge expander device set shall not exceed 64.
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LSI Lohmeyer
ACCEPT - DONE

4.1.8.1 Expander device overview
Figure 10 - Expander Device

Modify the figure to show the required SMP target port. The internal expander ports should be included in the Expander device (shaded box) while the target and initiator internal ports should be outside the shaded box.



LSI Lohmeyer
REJECT (but replaced with virtual phy/internal port/internal SAS device concept)

4.1.8.1 Expander device overview

Replace the second sentence of the first paragraph with:

"Expander devices include one or more internal expander ports connected to internal devices. These internal ports use a logical link that does not contain phys. All expander devices have one internal expander port connected to an internal SMP target port. They may have additional internal expander ports connected to internal initiator ports or internal target ports (e.g., a SCSI enclosure services target device)."


LSI Lohmeyer
ACCEPT - DONE ("number of SAS addresses used by")

4.1.8.2 Edge expander device set

Third paragraph. Should this maximum be the number of devices or phys?


IBM
REJECT (that's not true)

Figure 10
The term <<(optional)>> should be deleted as everything is optional unless stated otherwise.

IBM
ACCEPT - DONE

4.1.8.2 Edge expander device set
The statement <<grouped into edge expander device sets.>> should be changed to <<grouped into an edge expander device set>>

IBM
ACCEPT - DONE

4.1.8.2 Edge expander device set
The statement <<The edge expander device sets are>> should be <<An edge expander device set is>>

IBM
ACCEPT - DONE (split the previous sentence into an a)b) list and merged with this sentence (as a second a)b) list))

4.1.8.2 Edge expander device set
The statement <<Edge expander device sets are>> should be <<An edge expander device set is>>.

INTC
ACCEPT - DONE (reworded a bit)

4.1.8.2 Edge expander device set
This sentence needs to be clarified in terms of the phys of other  
edge expander devices that the phys that support table routing    
can be attached to (eg., direct routing, subtractive routing,    
table routing, or all of the above) Figure 11 implies that   
it would only attach to a subtractive port.

INTC
ACCEPT - DONE (fixed phy definition)

4.1.8.1 Expander device overview 
"Expander devices are part of the service delivery subsystem" 
appears to be in conflict with glossary defn for phy. Clarify SDS model.

INTC
ACCEPT - DONE (changed glossary to "may contain subtractive routing attributes")

4.1.8.1 Expander device overview  
subtractive routing attribute defined in Clause 3 and general concept  is clear; however, the delineation between edge/fanout due to subtractive routing is unclear. Conflicts with defn for 'edge expander device'. Please clarify.

glossary is:
An expander device containing phys with subtractive routing attributes (see 4.1.8.1).


INTC
REJECT  (this is true)

4.1.8 (Page 25) Expander device overview

"Expander devices are part of the service delivery subsystem."
 - expander is not part of the service delivery subsystem as 
shown in Fig. 4 on page 20.  Expander interface to the service 
delivery subsystem.

INTC
ACCEPT - DONE (Added "SAS" to the main bubble, added separate bubble for SATA devices connected to the new STP/SATA bridge object)

4.1.8.1 Expander device overview
Fig 10 (Pae 25) Expander device
Expander only interface to SATA target.  The diagram is 
not clear that it seems it also allows the expander device 
interface to SATA initiators, SATA expander ports.

INTC
REJECT (we once tried to call that an edge router, but the WG preferred to keep it in the edge expander device class)

4.1.8.1 Expander device overview
"There are two types of expander devices differentiated by the 
routing attributes of their phys, edge expander
devices and fanout expander devices."

The expander device which is not the leaf edge expander within the edge expander set behaves differently than an edge expander and  fanout expander. It has the routing capability as the fanout expander but it also has a subtractive port which fanout expander does not have. Thus, there are THREE types.


INTC
REJECT (mentioning edge expander device sets in parallel with edge expander devices would be more confusing, leading the reader to believe they're different.  A set may have just one e.e.device and rule b) works fine with that.)

4.1.8.2 (Page 25) Edge expander device set
"attached to the phys supporting subtractive routing on another 
edge expander device set;"
   change to
"attached to the phys supporting subtractive routing on another 
edge expander or edge expander device set;"
   to make it clear even an edge expander is a subset of 
edge expander set

TXN
ACCEPT - DONE (but differently.  Changed the title of 4.1.8 to be "Expander devices (edge expander devices and fanout expander devices" and just introduce the basic devices there.  Moved the edge expander device set discussion into the later "Expander device topologies" section).  

3. Technical 4.1.8 should have a Fan out expander section and a description of the relationship between the expanders in a large configuration. I have seen it in presentations, but there is no clear description of it in the standard.
There should be a clear definition of a fan out expander as a section.
4.1.8.1 Expander device overview
4.1.8.2 Edge expander device set
4.1.8.3 Configurable expander device

PostLB
ACCEPT - DONE

4.1.8.2 Edge expander device set

Put the text mentioning that constructing a set is outside the scope of the standard here before describing the properties of a set.
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Figure 11 shows an edge expander device set.

Expander port,
Initiator port or
Target port

@dge expander device set

Edge
expander Expander port
device (subtractive routing phy attribute)

Edge
expander ]
device

‘ L]

| :

|
_ - Y,

\ 4
< Initiator ports or target ports >

Figure 11 — Edge expander device set

4.1.8.3 Configurable expander device

Expander devices may have a configurable route table.[Expander devices with a configurable route table
depend on the application client within one or more initiator devices to use the discover process (see 4.6.11.5)
to configure the expander route table. The expander route table is used by the expander connection manager
to route connection requests to expander phys with the table routing attribute.

4.1.9 Domains

This standard defines SAS domains containing SCSI initiator ports, ATA initiator ports, SCSI target ports, ATA
target ports, and expander ports.

SATA defines the SATA domain, which supports a single SATA initiator port and a single SATA target port (see
SATA).
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ENDL
ACCEPT - DONE (kept the internal port given the new virtual phy approach for internal SAS devices.  It's important to clarify that those internal expander ports have direct routing attributes.  Changed "target port" to "SAS port" so it represents both initiators and targets and added a SAS device around it..  Labeled the expander port as "internal".  Made each use the "more than one is possible" style.)

4.1.8.2 Edge expander device set, figure 11
I think this figure would more clearly represent the routing possibilities in an edge expander device set if the optional target port joined the optional initiator port in being absent from the figure. If necessary, add a sentence before or after the figure indicating that optional initiator and target ports have been omitted for clarity.

ENDL
ACCEPT - DONE (Moved the edge expander device set section after the Domain section.  Added a small service delivery subsystem section.

Thus, 4.1.1 introduces a hierarchy of objects; 4.1.2 details the lowest level (phy) and leads up to this section on domains.  Subsequent sections in 4.1.x give more detail on expander topologies, connections, and pathways.  Arguably the expander topologies section could be made part of the service delivery subsystem section, and pathways could join it. There's no good home for connections, though.  Leaving it in this order until a better suggestion comes along).

Counterargument: expander topologies are really defining the service delivery subsystem object, so should remain before domains.)

4.1.9 Domains

 The presence of a subclause describing domains separating two subclauses discussing expanders and expander topologies is more than a little confusing. My gut level preference would be to put the domains subclause between 4.1.1 and 4.1.2. However, it appears that the general order of topic introduction in 4.1 is from the bottom of the architectural pyrimid up, leading to the conclusion that the discussion of domains should appear last among the subclauses in 4.1.

LSI Lohmeyer
REJECT (but deleted this anyway)

4.1.8.2 Edge expander device set
Figure 11 - Edge expander device set

Show the internal target port outside the Edge expander device set box.


IBM
REJECT (but deleted this anyway)

Figure 11
The term <<(optional)>> should be deleted as everything is optional unless stated otherwise.

INTC
ACCEPT - DONE (reworded to management application client within the SAS domain.  No mention of where it is.)

4.1.8.3 (Page 26) Configurable expander device
"Expander devices with a configurable route table [MAY]
depend on the application client within one or more initiator 
devices to use the discover process (see 4.6.11.5)
to configure the expander route table."

The edge expander set can self-initialize itself.
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Figure 12 shows the possible domains.

21 November 2002

-

| | N N )
| l SCSl initiator ATA initiator
SCSl initiator ATA initiator port port
port(s) port(s) T T
Ssp T STP
Expander Expander
port(s) port(s)
Expander SSP SATA
device(s)
Expander Expander
port(s) port(s)
STP —[SATA v v
| Y [ y SCSI target ATA target
SCSI target ATA target port port
port(s) port(s)
- . _ SATA domain
Y SAS domain JAN SAS domain ) \_ (informative) )

Figure 12 — Domains and connections

The expander port attached to a SATA target port translates STP to SATA; Jother expander ports pass through

STP traffic. All expander ports pass through SSP traffic. Expander ports are not required to translate SSP to
SATA.

Figure 13 shows initiator devices and target devices with ports in the same SAS domains and in different SAS
domains.

27

N
Initiator Initiator Initiator Initiator
device device device device
Initiator Initiator Initiator Initiator Initiator Initiator
port port port port port port
\
[
< Expander devices Expander devices
\
{
Target Target Target Target Target Target
port port port port port port
Target Target Target Target
device device device device
SAS domain Y. SAS domain

Figure 13 — Devices spanning domains
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SEG Houlder
ACCEPT - DONE (new "bridge" object created as requested; paragraph deleted, new picture added including bridge)

4.1.9 Domains

are not required to

Change to "do not". I contend that something that translates SSP to SATA is a bridge device, not an expander.

INTC
ACCEPT - DONE

4.1.9 Domains
Figure 12 
Add 'STP' targ port.

INTC
ACCEPT - DONE (add some SMP boxes and add note that normally SMP targets are inside the cloud)

4.1.9 Domains
Figure 12
Also need to show SMP connections in the SAS domain.

INTC
REJECT (the "other expander ports" phrase covers STP passthru)(but whole paragraph deleted anyway)

4.1.9 (Page 27) Domains

"The expander port attached to a SATA target port 
translates STP to SATA;"

It should also mention the case where the expander attached to a 
STP target port where the expander only need to pass thru STP traffic.
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4.1.10 Expander device topologies

No more than one fanout expander device shall be included in a SAS domain. The fanout expander device
may be attached to up to 64 edge expander device sets, initiator ports, or target ports.

Eachledge expander device set/shall contain no more than 64 physical links to edge expander devices,
initiator devices, or target devices. Each edge expander device set shall not be attached to more than one
fanout expander device. An edge expander device set may be attached to one other edge expander device
set if that is the only other edge expander device set in the domain and there are no fanout expander devices
in the domain.

The number of edge expander devices and the phy route attributes of edge expander devices within an edge

expander device set shall be established when the edge expander device set is configured.
Figure 14 shows a SAS domain with the maximum number of expander devices.

One
fanout Fanout expander device
expander
device
f
rEdge ) rEdge
expander Edge expander
device expander device 64
set device set edge
64 | | e o o > egpander
physical Edge Edge . evice
links expander | | expander SeEE SpEmelr e sets
per < device device
edge \
expander | J - J
device
set I 11 I 11
I 11 I 11
Initiator or Initiator or Initiator or Initiator or
target target target target
device |H device device |H device
(-

Figure 14 — Maximum expander device topology
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ENDL
ACCEPT - DONE (replaced with an intro saying something like "a service delivery subsystem may contain expanders")

4.1.10 Expander device topologies
 Delete the first sentence of this subclause. It grows tiresome with repetition. Surely, the reader has grapsed the concept by this point in 4.1.

ENDL
ACCEPT - DONE (changed "configured" to "constructed" to avoid confusion with the discover process)

4.1.10 Expander device topologies
Regarding, 'The number of edge expander devices and the phy route attributes of edge expander devices within an edge expander device set shall be established when the edge expander device set is configured.' 
Since it is said elsewhere that application clients do something to edge expander device sets in the configuration process, does the cited sentence mean that application clients can control the number of exander devices in an edge expander device set?

IBM
ACCEPT - DONE (and changed configured to "constructed" to avoid confusion with configuring via the discover process)

4.1.10 Expander device topologies
After the sentence that ends in <<is configured.>> add in the following sentence <<The method used to configure edge expander device sets is outside the scope of this standard.>>

IBM
ACCEPT - DONE

Figure 14
The bracket that is labeled <<64 edge expander device sets>> should be rotated 90 degrees and be stretched to bracket the two edge expander device sets.

INTC
REJECT (An edge expander device set is not an edge expander device.  An edge expander device set is not a SAS device. An edge expander device is not a SAS device (although it contains one). Each edge expander device has its own SAS address. Thus, an edge expander device set has lots of SAS addresses.)

4.1.10 (Page 28) Expander device topologies

Clarify:
Is edge expander device set a _single_ SAS device?  
Probably not because edge expander device set has one or more  device name?
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Initiator devices and target devices may be attached directly to the fanout expander device, as shown in figure
15.

One

fanout Fanout expander device

expander
device

(Edge ) B
64 xpander Edge
attached evice expander [
devices skt device [
egée < | | e b o Initiator or
expander Edge Edge target
device expander expander device
sets device device
/L Y 64
physical
links
| ] | per
I 11 >~ edge
Initiator or Initiator or expander
target target device
device | device set
J

Figure 15 — Fanout expander device topology

Initiator devices and target devices may be attached to any of the edge expander devices within an edge
expander device set and at most, two edge expander device sets may be attached together without a fanout

expander, as shown in figure 16.

4 (Edge ) (Edge )
\ expander Edge expander Edge
device expander device expander
B set device set device
expa‘r;der < r | | I I
device Edge Edge Edge Edge
sets / expander expander expander expander
device device device device
\_ - / J
64
physical [ ] | | 1 ] |
links [ ] [ [ ] [ ] |
e%zre Initiator or Initiator or Initiator or Initiator or Initiator or
expander target target target target target
device device | device device |H device | device
set

Figure 16 — Edge expander device set topology

4.1.11 Connections
A connection is an association between an initiator port and a target port.
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SEG Houlder
ACCEPT - DONE (added note that the top edge expander devices are using subtractive routing to each other)

Should there be more rules to define an "edge expander device set"? For instance, it is not clear to me why this group of 6 edge expander devices is considered to be two edge expander device sets instead of one edge expander device set. I'm sure there must be a way to connect the 6 edge expander devices so that they are considered to be one expander device set.

IBM
ACCEPT - DONE

Figure 15
The bracket that is labeled <<64 attached devices or edge expander device sets>> should be rotated 90 degrees and be stretched to bracket the edge expander device set, the initiator or target devices, and the ...s.

IBM
REJECT (but removed this bracket altogether)

Figure 16
The bracket that is labeled <<64 physical links per edge expander device set>> should be rotated 90 degrees and be stretched to bracket the  initiator or target devices.

IBM
ACCEPT - DONE

Figure 16
The bracket that is labeled <<2  edge expander device sets>> should be rotated 90 degrees and be stretched to bracket the  2 edge expander device sets.

INTC
ACCEPT - DONE (add "temporary."  Pull in second sentence from the glossary too (not necessarily as the 2nd sentence here; wording changes may be appropriate))

4.1.11 (Page 29) Connections
"A connection is an association between an initiator port and 
a target port."

A "connection" is a physical path that is logically established and 
has the right to pass information between the initiator and the 
target as only as the logical establishment is maintained. Clarify.

3.1.x has "A temporary association between an initiator port and a target port (see 7.12). During a
connection all transmitted dwords are associated with the I_T nexus formed by that initiator port and target
port."
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SAS domains support the following connections: @

a) SCSl initiator port to SCSI target port using SSP;
b) (SCSI initiator port(s) to expander port(s) to SCSI target port(s); and
c) ATA initiator port(s) using STP to expander port(s) to ATA target port(s) using SATA.

One connection may be active on a physical link at a time. If the connection is an SSP or SMP connection and
there are no dwords to transmit associated with that connection, idle dwords are transmitted. If the connection
is an STP connection and there are no dwords to transmit associated with that connection, SATA_SYNCs,
SATA_CONTs, or vendor-specific scrambled data dwords (after a SATA_CONT) are transmitted. If there is no
connection on a physical link then idle dwords are transmitted.

Ports may establish multiple connections on a wide port.. However, the number of connections shall not
exceed the number of phys within the wide port (i.e., only one connection per phy is allowed) and there shall
be a separate connection on each physical link.

Multiple connections may be established by a port between the following! if multiple pathways exist between
the initiator port(s) and the target port(s):

a) one initiator port to multiple target ports;
b) one target port to multiple initiator ports; or
C) one initiator port to one target port.

Once a connection is established, the pathway used for that connection shall not be changed (i.e., all the
physical links that make up(to pathway remain dedicated to the connection until it is closed).

Figure 17 shows ex es of connections between wide and narrow ports. All the connections shown may
occur simultaneousl| Iditionally:

a) the connections labeled A and B are an example of one initiator port with connections to multiple
target ports;

b) the connections labeled A and C are an example of one target port with connections to multiple
initiator ports;

c) the connections labeled E and F are an example of multiple connections between one initiator port
and one target port; and
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HPQ
ACCEPT - DONE (added a sentence, somewhat out of place here)

4.1.11 Connections

This general intro needs to make it clear that frames related to one command (ATA or SCSI) may be transferred in different connections.  A connection need not stay open for the duration of the command.


ENDL
ACCEPT - DONE (overcome by rewrite)

4.1.11 Connections
 items a) and c) in the first unordered list identify the protocol in use, while item b) omits this information. Include or do not include the protocol information equally in all list entries.

ENDL
ACCEPT - DONE (Reworded)

4.1.11 Connections
 Regarding, '...the number of connections shall not exceed the number of phys within the wide port (i.e., only one connection per phy is allowed)...'.

It would seem that this requirement applies equally well to both wide and narrow ports. Furthermore, I cannot find a statement that specifically limits a narrow port to one connection per phy (i.e., one connection). It might be useful to 1) remove the word 'however', and 2) change 'wide port' to 'port' or if that is deemed too vague change 'wide port' to 'port, either wide or narrow,'.

ENDL
ACCEPT - DONE

4.1.11 Connections
 Move the qualifing phrase 'if multiple pathways exist between the initiator port(s) and the target port(s)' to the beginning of the sentence so that the word following directly introduces the list.

LSI Lohmeyer
ACCEPT - DONE (list removed in favor of generic SSP, STP, and SMP references.  We can't say ATA initiator any more.)

4.1.11 Connections

In the first list, it appears that a connection type has been omitted:

d) ATA initiator port(s) using STP to ATA target port(s) using STP.

If this connection type is not intended to be supported, then delete STP target ports from the second paragraph in 4.1.6  and from Figure 9 


SEG Houlder
ACCEPT - DONE (overcome by rewrite)

port(s);

change to "port(s) using SSP;".

SEG Houlder
ACCEPT - DONE (list removed; generic SSP, STP, and SMP references put in place)

Should an example d) be added to describe a SCSI initiator port to expander port(s) using SMP?

If this is inperpreted as a complete list of allowed connection types, the example must be added.

SEG Coomes
ACCEPT - DONE

4.1.11 Connections
Change:
to
To:
the

IBM
REJECT (yes more than one I_T can be connected at a time in the domain. It's only on a physical link that they are one at a time.)

4.1.11 Connections
The statement <<b) SCSI initiator port(s) to expander port(s) to SCSI target port(s); and>> is not correct. You cannot establish a connection between more that one initiator port and target port at a time. The statement should be changed to <<b) SCSI initiator port to expander port(s) to SCSI target port; and>>. The same is probably true for item c.

IBM
ACCEPT - TODO (check in last edit)

4.1.11 Connections
Global
Having the anchored frame tag at the end of a paragraph can cause paragraphs, lines, and even individual words to be separated be large amounts of white space. This can made it difficult to read. The solution to this is to place the anchor in it's own paragraph. I recommend this be done. throughout this standard.

INTC
ACCEPT - DONE

4.1.11 
Connections "to pathway" changed to "the pathway"

ADPT
ACCEPT - DONE

5.0 P30, 5th para - "physical links that make up to pathway", S/B
"physical
links that make up the pathway".

LSI Day
ACCEPT - DONE

4.1.11 Connections
page 30
In second paragraph from end, should read "...links that make up the pathway..." (change "to" to "the")


LSI Hoglund
ACCEPT - DONE (deleted current list; replaced by sentence relating connections to SSP, STP, or SMP)

4.1.11 Connections
page 30

abc list of connection types is incomplete - either remove or add all possible types, i.e SMP initiator port to expander SMP target port (or SMP through expander to another expander, etc)
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the connections labeled C, D, E, and F are an example of one initiator port with connections to
multiple target ports with one of those target ports having multiple connections with that initiator port.

Initiator device Expander device Target device
Expander port Expander A
Initiator | Phy 1 Phy Phy | aoe
port P
Phy —\\< Phy S, Phy — = — C
B \- g
®
™) “T o~ Target
Ph
. o | Expander Phy % y port
C Phy Phy port — B
Phy =— Phy Expander —
D ==
port Phy == Phy | I[:))ort
Initiator Expander port
port ‘ Target device
< : ‘ i
— S Y ‘ ot
E /
PRy Rhy Target
Expander port
\ port
F Phy Phy Phy === Phy
| o i

E SAS port XeeeaX Connection

Single physical link

Figure 17 — Multiple connections on wide ports

4.1.12 Pathways

A pathway is the physical route of a connection. In the case where an initiator phy is directly attached to a
target phy the pathway and the physical link are identical. In the case where there are expander devices
between an initiator phy and a target phy, the pathway consists of all the physical links required to route
dwords between the initiator phy and the target phy. The physical links may or may not be using the same
physical link rate.
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ENDL
ACCEPT - DONE (tracking with another comment)

4.1.11 Connections
 Do not anchor figure 17 to list entry d) so that list entry d) is not  orphaned from the rest of the list by a quarter page of white space.

ENDL
ACCEPT - DONE (got rid of curves, use straight lines for connections)

4.1.11 Connections
 It is most curious how connection E has succeeded in avoiding the requirement to pass through any phy on one of the expanders and in the target port.

LSI Lohmeyer
ACCEPT - DONE (tracking with another comment)

4.1.11 Connections

In the third list, why does item d) appear on the next page? There is plenty of room to place it on the same page with the first three list items.


LSI Lohmeyer
4.1.12 Pathways

Is there a pathway to an internal target device? If so, then the first paragraph needs some changes to accommodate targets without phys. I suggest re-wording the second paragraph of this paragraph as follows:

"In the case where there are expander devices between an initiator and a target, the pathway consists of all the links required to route dwords between the initiator and the target."


INTC
ACCEPT - DONE (rewritten.  pull the 4.1.12 definition into 3.1.83, but change "required" to "used" in both places)

4.1.12 Pathways
"the pathway consists of all the physical links required to route
dwords between the initiator phy and the target phy"

Definition is not quite the same as defined in 3.1.83 on page 9 which says:
A set of physical links between a SAS initiator port and a SAS target port (see 4.1.12).


INTC
ACCEPT - DONE (port/device clarified in IDENTIFY description, note added here about addresses.)

4.1.10 Expander device topologies
Figure 17 - Multiple connections on wide ports
Initiator
***
This Initiator shows two ports. The Expander device has two 
corresponding Expander ports. CLARIFY how the expander can determine 
there are two ports if the initiator reports the same "device" 
SAS address in the Identify address frame on all 6 phys?

Need an overview of multi-ported devices and usage of 
device & port SAS addresses.

PostLB
REJECT (but added some wide port circles and a note about the addresses)

show the IDENTIFY addresses here


PostLB
ACCEPT - DONE

4.1.12 Pathways

Move pathway section above connection section, and focus on potential pathways rather than (completed) pathways.
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Figure 18 shows examples of pathways.
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Target phy

/_" Target phy

§ Target phy

Single physical IiD

Pathways

Figure 18 — Pathways

=

Initiator phy
Expander device

Initiator phy ¢ /' Target phy
Phy /y/

Initiator phy J<
Phy Phy

Phy @

A partial pathway is the set of physieal links participating in a connection request that has not reached the
destination (e.y., the connection request (OPEN address frame) has been transmitted by the connection
originator and the originator has received at least one AlP).

A partial pathway is blocked when path resources it requires are held by either another connection or another

partial pathway.

A pending connection exists when an OPEN address frame has been delivered along a completed pathway to
the destination but the destination has not yet responded to the connection request.

4.2 Names and identifiers

4.2.1 Names and

identifiers overview

Device names are worldwide unique names for devices within a transport protocol (see SAM-3). Port names
are worldwide unique names for ports within a transport protocol. Port identifiers are the values by which ports
are identified within a domain, and are used as SAS addresses. Phy identifiers are unique within a device.
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ENDL
ACCEPT - DONE (redrew instead.  Made all end phys SAS phys not initiator or target, so it's obvious that any phy can open any other phy. Reduced from 6 to 4 to avoid clutter. Label the expander phys  as such.)

4.1.11 Connections
 Since figure 18 appears to make no attempt to unambiguously relate pathways to phsyical links (e.g., one of the magenta pathways passes through four phys in the expander device) perhaps it would be best to remove the physical links and expander device phys from the figure.

LSI Lohmeyer
ACCEPT - DONE (figure redrawn)

4.1.12 Pathways
Figure 18 - Pathways

The pathway lines and arcs obscure the physical link lines. Consider moving them a bit above or below the physical link lines.


LSI Lohmeyer
ACCEPT - DONE (reordered sections and added xref)

4.1.12 Pathways

Add a forward reference from the e.g. in the first paragraph under Figure 18 to the subclause on connections: (see 7.12).


LSI Lohmeyer
REJECT (we don't have non-physical links)

4.1.12 Pathways

Delete "physical" from the paragraph after figure 18.


IBM
ACCEPT - DONE

Figure 18
The text in the key list is not lined up.

DSS
ACCEPT - DONE (No.  Chapter 10 says "The target device shall use different identifiers for each logical unit name, each target port identifier, and the target device name." To help clarify that in this section, added "The selected SAS address shall be used for no other name or identifier." to the device name and port identifier sections.)

2. (T) Section 4.2.1, first paragraph. In FCP-2, the device (node) is
allowed to share the same name as LUN 0. Is that true for SAS also?


T10/1562-D Revision 3 21 November 2002

Table 5 shows the definition of names and identifiers for SAS.
Table 5 — Names and identifiers

Object SAS implementation
Port identifier SAS address
Port name Not defined
Device name SAS address
Phy identifier Phy identifier

Table 6 describes how various SAM-3 objects are implemented in SSP.

Table 6 — SAM-3 object mapping

SAM-3 object SSP implementation
Initiator port identifier Initiator port SAS address
Initiator port name Not defined
Target port identifier Target port SAS address
Target port name Not defined
Device name SAS address

4.2.2 SAS addresses

Each initiator port, target port, target/initiator port, expander device, initiator device, and target device shall
include a SAS address.

NOTE 7 There is no way to retrieve initiator device nhames in this standard.

Table 7 defines the SAS address format. SAS addresses shall be compatible with the NAA (Name Address
Authority) IEEE Registered format identification descriptor defined in SPC-3.

Table 7 — SAS address format

Bit
Byte

0 NAA (5h) (MSB)

IEEE COMPANY ID

3 (LSB) (MSB)

VENDOR-SPECIFIC IDENTIFIER

7 (LSB)
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IBM
ACCEPT - DONE

4.2.2 SAS addresses
The statement <<names in this>> in note 7 should be <<names defined by this standard.>>

INTC
ACCEPT - DONE (add Device name section 4.2.x and make sure it points to the VPD page for targets. Removed this paragraph; put the appropriate shalls in the Device name and Port identifier sections. Moved Note 7 into the Device names section.)

4.2.2 SAS addresses
***
Specify which one is reported when device has multple ports in the same domain.
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The NAA field contains 5h.

The IEEE COMPANY ID field contains a 24-bit canonical form company identifier assigned by the IEEE.
Information about IEEE company identifiers may be obtained from the http://standards.ieee.org/regauth/oui
web site.

The VENDOR-SPECIFIC IDENTIFIER contains a 36-bit numeric value that is uniquely assigned by the organization
associated with the IEEE COMPANY IDENTIFIER.

The SAS address shall be worldwide unique. A SAS address of 00000000_00000000h indicates an invalid
SAS address.

4.2.3 Hashed SAS address

SSP frames include a hashed version of the SAS address for optional verification of proper frame routing.

The code used for the hashing algorithm is a cyclic binary Bose, Chaudhuri and Hocquenghem (BCH) (63, 39,
9) code. Table 8 lists the parameters for the code.

Table 8 — Hashed SAS address code parameter

Parameter Value
Number of bits per codeword 63
Number of data bits 39
Number of redundant bits 24
Minimum distance of the code 9

The generator polynomial for this code is:

5

GX)=0C+x+1) O+ xt+x2+x+1) (XC+x®+x2+x+1) (x®+x3+1)

() = x24 + 23 4 x22 4 320 4 519 4 317 | 416 4 (13 | 10 4 49, (8 L (6 4 45 | 44

éﬂer multiplication of the factors, the generator polynomial is:
2

+X°+ X+ XT+H XS+ X+ 1.

4.2.4 Port names

Port names are not defined in SAS.

NOTE 8(P0rt names are not defined in SAS, because the SAS address used by ports in different SAS)
(domains may be the same. Also, there is no login process in SSP to exchange port names.)

4.2.5 Port identifiers

The SAS address serves as the port identifier for each SAS initiator port, target port, and target/initiator port.

4.2.6 Phy identifier

Each phy in a device shall be assigned a unique 8-bit identifier within the device. The phy identifier is used for
management functions.

Phy identifiers shall be greater than or equal to 00h and less than 40h.
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MXO
ACCEPT - DONE

4.2.3 Hashed SAS address
Add the following paragraph at the end of this clause:  "Annex D contains information on SAS address hashing."

IBM
REJECT - this convention is already described in section 3.4 after table 2 for binary and hex numbers

4.2.2 SAS addresses
The _ notation needs to be added to the notations section.

IBM
ACCEPT - DONE (and removed the 8-bit part too)

4.2.6 Phy identifier
The statement <<a unique 8-bit identifier within the device.>> should be change to <<an 8-bit identifier that is unique within the device.>>.

INTC
ACCEPT - DONE (Add ref to IDENTIFY and OPEN address frames where port identifiers are used.  In the new Device name section, reference IDENTIFY where the device name is used.)

4.2.5 Port identifiers
***
Clarify whether this is the SAS address reported in the Identify 
message, or is it the "device" SAS address?

DSS
ACCEPT - DONE (remove the bit mention)

3. (T) Section 4.2.6, first paragraph. Should be "6-bit".

VIXL
REJECT (when a wide-capable port is split into two domains, it ends up with two ports with the same address.  This violates the SCSI definition of port name which requires "unique within the protocol".  However, did rewrite the note a little bit to explain this scenario better and removed the mention of logins.)

Clause 4.2.4

Change to "Port names are not defined in SAS, because there is no login process in SSP to exchange port names."

Removed part that conflicts with clause 4.2.2, "SAS address shall be worldwide unique."

PostLB
ACCEPT - DONE

4.2.3 Hashed SAS address

to help optional

addresses DSS comment in D.1


PostLB
ACCEPT - DONE

4.2.2 SAS address

IEEE COMPANY IDENTIFIER small caps without 'field"


PostLB
ACCEPT - DONE

4.2.4 Port names
Note about lack of port names

Don't mention login non-existence; only helpful to someone with iSCSI, SRP, or FC experience


PostLB
ACCEPT - DONE

4.2.5 Port identifiers

Add a reference to the VPD page, since target point identifiers can be retrieved.
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4.3 State machines

4.3.1 State machine overview

21 November 2002

Figure 19 shows the state machines for initiator devices and target devices and their relationships to each
other and to the SAS device, SAS port, and phy objects.

SCSI application ATA application Management application
layer (SA) layer (AA) layer (MA)
: : P o
transport
SSP transport layer STP transport layer SMP transport layer Iayerpper
(ST) am (MT) protocol
SAS port layer (PL) - —>
T R | |
SSP link layer STP link layer SMP link layer < ] >
(SSP) (STP) (SMP) '
I I Y
SAS link layer (SL) - >
SAS phy layer (SP) - >
Phy :
< |
*
SAS port One or more phys per SAS port
Q‘ ‘
SAS device One or more SAS ports per SAS device

Figure 19 — State machines
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SEG Worden
ACCEPT - DONE (add a similar picture for expanders and emphasize that this picture is for non-expander devices (SAS devices).)

4.3.1 State machine overview ***
Figure 19 - State machines
Figure 20 - Transmit data path and state machines
Figure 23 - STP link STP transport and ATA application layers state machines

For the STP paths, these state machines are only valid for the initiator device.  Also, the STP transport layer and the STP link layer are not documented in this document, and these layers are not the same as the SATA defined layers because they must interface to the SAS port layer in order to get a port assigned for the transmit function.  This is a big hole in this document .  In addition this figure  is not valid for target devices.  The target device can only be a SATA device with a SATA link layer (which does not support sending or receiving SAS address frames - which gets you in  and out of the SAS link layer (SL)).  There is also no port layer in a SATA device.   the SATA devices have no concept of ports or SAS addressing.  Note:  These comments are also applicable to figures 20 and 23.

IBM
ACCEPT - DONE

4.3.1 State machine overview
The statement <<and target devices and their relationships to each other and to the SAS device,>> should be changed to <<and target devices, their relationships to each other, and to the SAS device,>> 

DSS
REJECT - state machines are a key documentation technique to try to reduce interpretation differences about what is legal.

4. (T) Section 4.3, entire section. These state machines do not belong in
this standard as normalized text.
The standard should be specifying observable behavior, not implementation such as this.

PostLB
ACCEPT - DONE (added expander figure)

4.3.1 State machine overview

the expander state machine stack is not described here

The expander stack with an attached SATA device is also a bit different



PostLB
ACCEPT - DONE

4.3.1 State machine overview

Make the port box encompass the transport layer state machines.

Then remove the source SAS address as an argument from application layer to transport layer in ch9/ch10.

This avoids some error cases - what if the application layer sent the wrong source address to a port?
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4.3.2 Transmit data path

T10/1562-D Revision 3

Figure 20 shows the transmit data path inside an initiator port or target port, indicating where each link layer
and phy layer state machine fits.

Phy layer
Phy state
machine
(SP) and Dword
synchronization
state machine
(DWS)

SP transmitter
(OOB signals,

DlO.Zfdfl—GNi)

Pause

—>R7ady/

feedback to indicate when a
dword has been transmitted
and the next dword may be

SAS link Igyer SAS link layer Phy layer
Connection e Clock skew
Identification and
T IEMECME reset state management
: state machine machine (SL_IR) ALIGN
] (SL) - insertion
1 T
| |
' ! SL transmitter SL_IR transmitter ALIGNSs 1
] (OPEN address (IDENTIFY ]
" frame, address frame, :
: OPEN_ACCEPT,| | HARD_RESET) !
] OPEN_REJECT, : 0
: CLOSE, BREAK) i :
|
E) : | . |
] | : .
: SAS link layer : 1 ‘.
: Rate matching ' ' :
! |ALIGN insertion ST ~ ST )
)
| ; | : )
' ALIGNS 1 N ] |
1 ] | )
\\ _____ 1 I [} )
Y| | : :
|
SCSI ]SSP fgqp : - . '
application |transport link ] AT ] !
I \
layer layer |, ver , ' \K\»
(SA) (ST) ! ! -
! \¥> other Pause
\K\> Pause - Read
Manage- — sSsp | Connected /
ment SMP .| Ready
application | transport| .. | —pw! SMP
layer I(a'\z/_(la_)r layer STR
(MA) At each level, there is
a '?;;I:—Qion STP | STP
PP transport| link presented.
e layer (TT)|layer
(AA)

Figure 20 — Transmit data path and state machines
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SEG Worden
ACCEPT - DONE (crammed in a port layer box)

4.3.2 Transmit data path
Figure 20 transmit datat path and state machines

This picture should have a port layer box between each transport and link layer box

IBM
REJECT (f a state machine has an associated transmitter, that controls both data and control of the MUX. SP, SP_IR, and SL are this way)

Figure 20
The blue dotted line on the last thing on the right is not connected to the correct text box. On closer inspection it looks like there two other blue dotted lines that look like they are going to the wrong place and there are two boxes with no lines coming out.

VIXL
ACCEPT - DONE (added key: dashed means control signal; solid means data path)

Clause 4.3.2, figure 20.

Define what the dashed blue lines mean in these figures, they appear to be used in a different manner than defined in clause 3.5.
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Figure 21 shows the transmit data path for the SSP link, SSP transport, and SCSI application layers. Only the
SSP link layer directly transmits dwords.

SCSI application layer (SA)
(initiator device: creates SCSI commands
target device: processes SCSI commands)
]

A/ The SSP link layer
SSP transport layer (ST) may transmit ACK/
(builds and parses SSP frames) NAK/RRDY inside
: frames
Y _
Port layer SSP link Iayer
(Transport layer to SSP transmitter
multiple link layers)
T T
,— - - o
SSP link layer SOF/dwords/EOF

SSP Transmit frame
state machine

SSP link layer
Done state machine |[DONE

idle dword

SSP dword

SSP link layer
Idle dword generator

SSP link layer
\ SSP Receive frame
state machine
SSP Receive credit
counter state machine

ACK/NAK
RRDY

Figure 21 — SSP link, SSP transport, and SCSI application layer state machines
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SEG Worden
ACCEPT - DONE (reworded all three figure intros to mention the port layer)

4.3.2 Transmit data path

chnge <link, SSP>

to "link, SSP port, SSP"

SEG Worden
ACCEPT - DONE 

4.3.2 Transmit data path
Figure 21title

change <link, SSP> 
to "link, SSP port, SSP"
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Figure 22 shows the transmit data path for the SMP link, SMP transport, and Management application layers.
Only the SMP link layer transmits dwords.

Management application layer (MA)
(initiator device: creates SMP functions
target device: processes SMP functions)
1

y

SMP transport layer (MT)
(builds and parses SMP frames)

y
@ Port layer
(Transport layer to

multiple link layers) SMP link layer
. SMP transmitter

Y .
|
[
SMP link layer
SOF/dwords/EOF
Originate SMP Frame wores SMP dword
SMP Frame Response idle dword >

Figure 22 — SMP link, SMP transport, and management application layer state machines
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SEG Worden
ACCEPT - DONE 

4.3.2 Transmit data path

chnge <link, SMP>

to "link, SMP port, SMP"

SEG Worden
ACCEPT - DONE 

4.3.2 Transmit data path
Figure 22title

change <link, SMP> 
to "link, SMP port, SMP"

SEG Worden
REJECT (the DONE primitive is not used in SMP connections)

4.3.2 Transmit data path
figure 22 SMP link, SMP transprt ...

Should't there be a "DONE" box and line like in figure 21  ???
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Figure 23 shows the transmit data path for the STP link, STP transport, and ATA application layers. Only the
STP link layer transmits dwords.

— : SATA PMREQ_P, SATA state machines are
IATA application Ia){e_:r state machines (AA) SATA_PMREQ_S, defined by SATA and are
Host: Vendor-specific SATA_PMACK, shown here only for
Device: Device Command layer (D) SATA_PMNAK, reference
i . . ALIGN
) Request to transmit various FISs
v
@ . SATA_SYNC,
STP transport layer state machine (TT) ALIGN
(based on SATA transport layer state machines)
Host transport: HT (transmit FIS, decompose FIS) All primitives and dwords
Device transport: DT (transmit FIS, decompose FIS) are from the STP link
T layer state machine
|
; L
| S =
Port layer
(Transport layer to multiple link layers) Frame dword LT STP dword >
- LT
i 4
! L
! 1
Y |
STP link layer state machine [ ______ T DY N
(based on SATA link state machine)
L = Link idle
LT = Li_nk trans_mit SATA_X_RDY, SATA R _RDY, SATA_SYNC,
LR = Lln!< receive SATA HOLDA, SATA R_IP, SATA DMAT,
LPM = Link power mode SATA HOLD, SATA_HOLD, SATA_HOLDA,
SATA_EOF, SATA R_OK, SATA R_ERR,
SATA WTRM CRC dword

Figure 23 — STP link, STP transport, and ATA application layer state machines
42.3 Signals between state machines

4.3.3.1 Signals between phy layer and other layers

Table 9 shows the requests from the management application layer to the phy layer.
Table 9 — Requests from management application layer to phy layer

@ Application

Phy layer <- Request --

layer
@ Enter Partial
Enter Slumber
@ SP Exit Partial MA

Exit Slumber

Power on, hard reset, or Management Reset
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MXO
ACCEPT - DONE (not blindly replace, but merge in some of the proposal. The proposal lists state names receiving each signal. The tables are hard enough to keep updated as is. Perhaps a better suggestion is to remove these tables altogether.)

4.3.3 Signals between state machines
Replace this clause with T10/03-023r0.

SEG Worden
ACCEPT - DONE 

4.3.2 Transmit data path

chnge <link, STP>

to "link, STP port, STP"

SEG Worden
ACCEPT - DONE 

4.3.2 Transmit data path
Figure 23title

change <link, STP> 
to "link, STP port, STP"

SEG Worden
REJECT (this is valid for an STP target too.  True it is not describing a pure SATA target + a STP/SATA bridge - but that combination should end up with a result that equals this)

4.3.2 Transmit data path
Figure 23 - STP link, STP transport and ATA application layer state machines


Only valid for initiator layer.  Figure 23 states that the  STP transport and link layer state machines are "based" on the SATA state machines but are not documented  - especially on how they interface to the port layer .  This figure doesn't really agree with figure 19 - State machines

IBM
REJECT (some of these have special meaning for STP)

Figure 23
In general this is too detailed for a SAS standard. Reduce the details. At a minimum reduce or eliminate the SATA primitives. All that is needed are some  << SATA primitives >>  labels.

IBM
4.3.3 Signals
Tables 9 through 22
There needs to be a better notation for the direction indication. the --> and <-- looks hookey. 

IBM
4.3.3 Signals
Tables 9 through 22
In these tables the acronyms for the state machines are used but not all of them have been defined at this point in the standard. One solution would be to make a list or table of all the state machines with there acronyms before table 9. Another way would be to add in keys to every table with the acronym followed by the long name.

IBM
ACCEPT - DONE (tracking with Mark Evans' comment)

4.3.3 Signals between state machines
This section needs to be replaced with proposal 03-023.
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Table 10 shows the confirmations from the phy layer to the link layer or the expander function.
Table 10 — Confirmations from phy layer to link layer or expander function

Link layer or expander

Phy layer -- Confirmation -> function
Broadcast Event Notify (Phy Not Ready) Expander function
SP (in expander device
Broadcast Event Notify (SATA Spinup Hold) only)

Enable Disable Link Layer (Disable)

SP_DWS Enable Disable Link Layer (SAS Enable) SL IR

Enable Disable Link Layer (SATA Enable)

4.3.3.2 Signals between link layer, port layer, and transport layer for SSP

Table 11 shows the requests between the link layer, port layer, and SSP transport layer.
Table 11 — Requests between link layer, port layer, and transport layer for SSP

Link < Request - Port < Request - Transport
layer layer layer
Open Connection
Stop Arb Cancel
SL Accept_Reject Opens (Accept Accept_Reject Opens (Accept ST
SSP) SSP)
Accept_Reject Opens (Reject Accept_Reject Opens (Reject
SSP) SSP)
PL Transmit Frame (Interlocked)
Transmit Frame
(Non-Interlocked)
SSP Tx Frame (Balance Required) ST
Tx Frame (Balance Not Requred)
Close Connection
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IBM
4.3.3 Signals
Tables 11 through 15
Where ever there are multiple blank rows they should be combined to make a single blank area. 

LSI Hoglund
REJECT (it is complete for all the signals coming from SP.  There's on more from SL_DWS.  The rest are for XL to XL communication, which is not detailed in these tables.)

4.3.3.1 Table 10; page 40

Broadcast Event Notify (type) list incomplete (should be consistent with Table 25).
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Table 12 shows the confirmations between the SL link layer, port layer, and SSP transport layer.

=

Table 12 — Confirmations between SL link layer, port layer, and SSP transport layer

Link -- Confirmation -> Port -- Confirmation -> Transport
layer layer layer
Cancel Acknowledge
Open Failed (Wrong Transmission Status (Open Failed
Destination - Wrong Destination
Open Failed (Connection Transmission Status (Open Failed
Rate Not Supported) - Connection Rate Not Supported)
Open Failed (Protocol Not Transmission Status (Open Failed
Supported) - Protocol Not Supported)
Open Failed (No Destination) Transmlsglon. Status (Open Failed
- No Destination)
SL Open Failed (Bad PL Transmission Status (Open Failed ST
Destination) - Bad Destination)
Open Failed (STP Resources Transmission Status (Open Failed
Busy) - STP Resources Busy)
Open Failed (Open Timeout Transmission Status (Open Failed
Occurred) - Open Timeout Occurred)
Open Failed (Break Transmission Status (Open Failed
Received) - Break Received)
Open Failed (Pathway Transmission Status (Open Failed
Blocked) - Pathway Blocked)
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DSS
ACCEPT - DONE

5. (E) Table 12, there are 2 cases of missing ")".


21 November 2002

T10/1562-D Revision 3

Table 13 shows the confirmations between the SSP link layer, port layer, and SSP transport layer.

Table 13 — Confirmations between SSP link layer, port layer, and SSP transport layer

DONE Received

Frame Received (ACK/NAK
Balanced)

Frame Received (ACK/NAK
Not Balanced)

DONE Received

Connection Failed (Connection
Lost Without ACK/NAK)

Frame Received (ACK/NAK
Balanced)

Frame Received (ACK/NAK Not
Balanced)

Transmission Status (Connection
Lost)

Transmission Status (No Phys In
Port)

Link -- Confirmation -> Port -- Confirmation -> Transport
layer layer layer
Frame Transmitted Transm!ssmn Status (Frame
Transmitted)
ACK/NAK Timeout C_onnectlon Failed (ACK/NAK
Timeout)
Credit Timeout T_ransm|SS|on Status (Credit
Timeout)
DONE Transmitted
DONE Timeout
ACK Received ACK Received
NAK Received NAK Received
SSP PL ST

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP

Table 14 shows the requests between the link layer, port layer, and SMP transport layer.

Table 14 — Requests between SL/SMP link layer, port layer, and SMP transport layer

Link <- Request - Port <- Request - Transport

layer layer layer
Open Connection
Stop Arb

SL Accept_Reject Opens (Accept PL Accept_Reject Opens (Accept MT
SMP) SMP)
Accept_Reject Opens (Reject Accept_Reject Opens (Reject
SMP) SMP)
TXx Frame (SMP) Transmit Frame (SMP)

SMP PL MT
SMP Transmit Break SMP Transmit Break
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SEG Worden
ACCEPT - DONE

4.3.3.1 Signals between phy layer and other layers
Table 13 — Confirmations between SSP link layer, port layer, and SSP transport layer

add "ACK Transmitted"  as a  confirmation from the link to the port layer and from the port to the transport layer.


T10/1562-D Revision 3

21 November 2002

Table 15 shows the confirmations between the link layer, port layer, and SMP transport layer.

Table 15 — Confirmations between link layer, port layer, and SMP transport layer

Link -- Confirmation -> Port -- Confirmation -> Transport

layer layer layer
Frame Transmitted Transm!ssmn Status (Frame

Transmitted)

SMP Frame Received (SMP) PL Frame Received (SMP) MT
Frame Received (SMP Failure) Frame Received (SMP Failure)
Cehhection-Opered-(SME
Setrce-Opered)

Conhection-Opered-(SMP;
nation.C !
ConnectionClosed-(Clese .
. Connection Closed

Timeeut)
Cenrhectien-Clesed-Break
Received)
: onCl (inl ken
Connection-Closed-(Nermalb

. N Transmission Status (Open Failed
Open Failed (Wrong Destination - Wrong Destination
Open Failed (Connection Rate Transmission Status (Open Failed
Not Supported) - Connection Rate Not Supported)
Open Failed (Protocol Not Transmission Status (Open Failed

SL Supported) PL - Protocol Not Supported) MT

. S Transmission Status (Open Failed
Open Failed (No Destination) - No Destination)

. N Transmission Status (Open Failed
Open Failed (Bad Destination) - Bad Destination)
Open Failed (STP Resources Transmission Status (Open Failed
Busy) - STP Resources Busy)
Open Failed (Open Timeout Transmission Status (Open Failed
Occurred) - Open Timeout Occurred)

. . Transmission Status (Open Failed
Open Failed (Break Received) - Break Received)
Open-Falled-Retry

. Transmission Status (Open Failed
Open Failed (Pathway Blocked) - Pathway Blocked)
Openr-Falled-Portlayer
Reguest)
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SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Opened (SMP,Source Opened)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Closed (Close Timeout)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Closed  (Close Timeout)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
Timeout)

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Closed (Break Received)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer
Received)

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Closed (Link Broken)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Connection Closed (Normal)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
REJECT (the SMP transport layers do use Connection Closed as a signal to go back to idle.  This is different from SSP.)

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer 

change <Connection Closed>  to "Transmission Status (Connection Lost)

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Open Failed (Retry)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

SEG Worden
ACCEPT - DONE

4.3.3.3 Signals between link layer, port layer, and transport layer for SMP
Table 15 — Confirmations between link layer, port layer, and SMP transport layer

remove <Open Failed (Port LayerRequest)>

(this signal is repeated in Table 16 — Confirmations between link layer and port layer

DSS
ACCEPT - DONE

6. (E) Table 15, there are 2 cases of missing ")".
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4.3.3.4 Signals between link layer, port layer, and management application layer for all protocols

T10/1562-D Revision 3

Table 16 shows the confirmations between the link layer and the port layer for all protocols.

Table 16 — Confirmations between link layer and port layer

Link layer

-- Confirmation ->

Port layer

SL

Open Failed (Retry)

Open Failed (Port Layer Request)

Connection Opened (SSP, Source Opened)

Connection Opened (STP, Source Opened)

Connection Opened (SMP, Source Opened)

Connection Opened (SSP, Destination Opened)

Connection Opened (STP, Destination Opened)

PL

Connection Opened (SMP, Destination Opened)

Connection Closed (Break Received)

Connection Closed (Normal)

Connection Closed (Close Timeout)

Connection Closed (Link Broken)

Table 17 shows the requests from the management application layer to the link layer for all protocols.

Table 17 — Requests from management application layer to link layer

Link layer

<- Request --

Application layer

Tx HARD_RESET

SL_IR

Tx IDENTIFY Address Frame

MA

Working Draft Serial Attached SCSI (SAS)
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Table 18 shows the confirmations between the link layer and the expander function or management

application layer for all protocols.

Table 18 — Confirmations between link layer and port layer, expander function or application layer

Link Port layer, expander
-- Confirmation -> function or
layer L
application layer
SL Change Received MA
Phy Enabled
Phy Disabled
Address Frame Failed
SL IR HARD_RESET Transmitted MA
HARD_RESET Received
Identify Timeout
Identify Sequence Complete
SL IR Broadcast Event Notify (Identification Sequence Complete) @xpander function >
Phy Enabled
SL_IR PL
Phy Disabled

4.3.3.5 Transport layer to application layer for SSP

Table 19 shows the requests from the SCSI application layer to the SSP transport layer.

Table 19 — Requests from SCSI application layer to SSP transport layer

Transport layer

<- Request --

Application layer

ST
(initiator device)

Send SCSI Command

Send Task Management Request

Accept_Reject OPENs (Accept SSP)

Accept_Reject OPENs (Reject SSP)

SA
(initiator device)

ST
(target device)

Send SCSI Command Complete

Task Management Function Executed

Send Data-In

Receive Data-Out

Accept_Reject OPENs (Accept SSP)

Accept_Reject OPENs (Reject SSP)

SA
(target device)
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IBM
REJECT (it's not.  Table 10 also has signals to the expander function.)

Table 18
Why is this the only table that  has something called an <<Expander function>> in the layers column? It seems out of place. At the minimum some kind if explanation is needed as to what it is and why it is here.

PostLB
ACCEPT - DONE

4.3.3.4 Signals for all protocols
Table 18 - Confirmations

Change
identify sequence
to 
identification sequence



21 November 2002

T10/1562-D Revision 3

Table 20 shows the confirmations from the SSP transport layer to the the SCSI application layer.

Table 20 — Confirmations from SSP transport layer to SCSI application layer

Transport layer

-- Confirmation ->

Application layer

ST
(initiator device)

Command Complete Received

Received Task Management Function - Executed

SA

DONE Received

(initiator device)

Nexus Lost

ST
(target device)

SCSI Command Received

Task Management Request Received

Data-In Delivered

SA
(target device)

Data-Out Received

Nexus Lost

4.3.3.6 Transport layer to application layer for SMP

Table 21 shows the requests from the management application layer to the SMP transport layer.

Table 21 — Requests from management application layer to SMP transport layer

Transport layer

<- Request --

Application layer

MT

(initiator device)

Send/Receive Frame Pair

(initiator device)

MA

MT

(target device)

Tx SMP Frame

Accept_Reject OPENs (Accept SMP)

Accept_Reject OPENSs (Reject SMP)

(target device)

MA

Table 22 shows the confirmations from the SMP transport layer to the the management application layer.

Table 22 — Confirmations from SMP transport layer to management application layer

Transport layer

-- Confirmation ->

Application layer

MT
(initiator device)

Open Failed

SMP Frame Receive Timeout

SMP Frame Tx/Rcv Failure

SMP Frame Pair Sent/Received

(initiator device)

MA

MT
(target device)

SMP Frame Received

SMP Connection Closed

(target device)

MA

Working Draft Serial Attached SCSI (SAS)
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4.4 Resets

4.4.1 Reset overview

Figure 24 describes the reset terminology used in this standard:

a)
b)
c)
d)
e)
f)

)
h)

47

link reset sequence;

phy reset sequence;

SATA OOB sequence (see 6.6.2.1);

SATA speed negotiation sequence (see 6.6.2.2);
SAS OOB sequence (see 6.6.4.1);

SAS speed negotiation sequence (see 6.6.4.2);
hard reset sequence (see 7.8); and
identification sequence (see 7.8).

Working Draft Serial Attached SCSI (SAS)
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}

SATA
Time >
Link reset sequence
Phy reset sequence
SATA power-on sequence
SATA OOB l SATA speed negotiation
sequence sequence

H

Phy layer SP SP enters ,
state machine SATA_Phy_Ready SATAJ'”{‘ layer
starts state starts
ats Time i
P Link reset sequence _
P Phy reset sequence _ ‘
SAS OOB SAS speed negotiation ‘ o
sequence sequence Identification sequence
-

!

f

T

. Link layer
Phy |ayer SP Link Iayer SL or XL
state machine SL_IR _state state
starts SP enters machines SL_IR state | | achine
SAS_Phy_ Ready start machines enter  ¢iarts
state Completed states
SAS (with hard reset
( ) Time »
P Link reset sequence with hard reset _
h Hard reset o g
Phy reset sequence sequence Phy reset sequence | ldentification sequence

}

Phy layer SP
state machine
starts

SP enters
SAS Phy_ Ready
state

T ! ? T }
. . Link layer
Link layer Phy layer SP Link layer SL or XL
SL_IR state state machine SL_IR state
— — state
machines starts machines )
machine
start start
starts
SL_IR state SP enters SL_IR state

machines enter
Completed states

state

SAS Phy Ready

machines enter

Completed states

Figure 24 — Reset terminology
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The phy reset sequences, including the OOB sequence and speed negotiation sequences, are implemented
by the SP state machine and are described in 6.6 and 6.8. The hard reset sequence and identification
sequence are implemented by the SL_IR state machine and are described in 7.8.

The link reset sequence has no effect on the transport layer and application layer. HARD_RESET may be
used during the identification sequence to initiate a hard reset. The link reset sequence serves as a hard reset
for SATA devices.

4.4.2 Hard reset

Between the link reset sequence and the IDENTIFY address frame, if a SAS phy receives a HARD_RESET, it
shall be considered a reset event and initiate a hard reset of the port containing that phy.

When a port detects a hard reset, it shall stop transmitting on each of the phys contained in that port until a @
phy reset sequence occurs onphy. The hard reset shall not affect any other ports in the device. Expander
devices shall not forward HARD_RESETSs to other phys.

If the port is part of a SCSI device, this causes a Transport Reset event notification to the SCSI application
layer (see 10.1.4); the SCSI device shall perform the actions defined for hard reset in SAM-3.

If the port is part of an ATA device, the ATA device shall perform the actions defined for power-on or hardware
reset in ATA.

If the port is part of an expander device, the expander function and other expander ports in the expander
device shall not be affected by hard reset. If the expander device is also a SCSI device and/or an ATA device
(i.e., it contains internal SCSI or ATA initiator ports or target ports), the SCSI and/or ATA device roles are reset.

After processing a hard reset, a phy shall originate a link reset sequence. After the link reset sequence
completes, each logical unit to which the SSP target port has access shall create a unit attention condition for
all SSP initiator ports. The sense key shall be set to UNIT ATTENTION with the additional sense code set to
HARD RESET OCCURRED.

451 _T nexus loss

When a port receives OPEN_REJECT (NO DESTINATION), OPEN_REJECT (CONNECTION RATE NOT
SUPPORTED), or an open connection timeout in response to a connection request, it shall retry the
connection request until:

a) the connection is established;

b) for SCSI target ports, the time indicated by the I_T NEXuUs LOSS field in the Protocol-Specific Port
Control mode page (see 10.1.6.2) expires;

c) for SCSl initiator ports, the time indicated by the I_T NEXUS LOSS field in the Protocol-Specific Port
Control mode page (see 10.1.6.2) for that target port expires; or

d) for STP or SMP connection requests, a vendor-specific time expires.

If the timer expires, then the port shall send a Nexus Lost event notification to the SCSI application layer (see
10.1.4); the SCSI device shall perform the actions defined for I_T nexus loss in SAM-3. I_T nexus loss is
handled by the port layer state machine (see 8).

4.6 Expander device model

4.6.1 Expander device model overview
An expander device shall contain the following:

a) expander function containing: @

b) ) or more external expander phys. Ferthe-maximum-rumber-ofphys-see4-1.8;

C) an expander port available per phy; and
d) an internal SMP target port.
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LSI Lohmeyer
ACCEPT - DONE (change to "stop transmitting valid dwords")

4.4.2 Hard Reset

The second paragraph, first sentence is ambiguous. What exactly does "stop transmitting" mean? Is this the Tx Off Voltage in table 35? If so, add a forward reference. What are the timing requirements to stop transmitting?


LSI Lohmeyer
ACCEPT - DONE (worded differently, merging other comments)

4.4.2 Hard Reset

Delete the second sentence of the fifth paragraph and add the following two paragraphs after the fifth paragraph:

"If the port is an internal port within an expander device and the internal port is connected to an internal SCSI device,  this causes a Transport Reset event notification to the SCSI application layer (see 10.1.4); the SCSI device shall perform the actions defined for hard reset in SAM-3. 

If the port is an internal port within an expander device and the internal port is connected to an internal ATA device, the ATA device shall perform the actions defined for power-on or hardware reset in ATA."


LSI Lohmeyer
4.6.1 Expander device model overview

First list, item d). Replace "internal" with "internal expander port providing a connection for an internal SMP target port."


MXO
4.5 I_T nexus loss, first paragraph
Change the first sentence from, "When a port receives OPEN_REJECT (NO DESTINATION), OPEN_REJECT (CONNECTION RATE NOT
SUPPORTED), or an open connection timeout in response to a connection request, it shall retry the connection request until:" 
to something like,
 "When a port receives OPEN_REJECT (NO DESTINATION), OPEN_REJECT (CONNECTION RATE NOT SUPPORTED), or an open connection timeout in response to a connection request, it shall retry the connection request.  After receiving an OPEN_REJECT (NO DESTINATION) or after an open connection time out, the port shall use the same OPEN address frame to retry the connection.  After receiving an OPEN_REJECT (CONNECTION RATE NOT SUPPORTED), the port shall send a new OPEN address frame with the connection rate changed as described in 7.12.2.2.  The connection request shall be retried until:"

SEG Worden
ACCEPT - DONE

4.6.1 Expander device model overview

change <SL_IR primitive processor (BPP);>  to 
"broadcast primitive processor (BPP);"

IBM
ACCEPT - DONE (changed this to "a hard reset")

4.4.2 Hard reset
In the statement <<If the port is part of a SCSI device, this causes a Transport Reset>> it is not clear what the <<this>> is referring to. This needs to be corrected.

IBM
ACCEPT - DONE (but only here, the first additional sense code mentioned; not adding an SPC-3 crossref to every use of additional sense code because there is often already a crossref after such)

4.4.2 Hard reset
There should be a reference to SPC-3 at the end of the last paragraph of this section.

IBM
ACCEPT - DONE

4.5 I_T nexus loss
The statement <<an open connection time out in response>> should be changed to <<an open connection time out occurs in response>>

IBM
REJECT (timers expire)

4.5 I_T nexus loss
The term <<expires>> is not a word that should be used (look up the definition). It could easily be translated into dies.  A quick fix would be to use <<times out>>.  But I am open to other suggestions.

IBM
REJECT (the editorial conventions say "lists sequenced by letters" which covers upper and lower case.  There is no need to explain caps vs. lowercase; it's obvious.)

4.6.1 Expander device model overview
We have not used the A,B,C convention in any t10 standards yet. We have been just using the a,b,c even in second level lists. If we are going to start using this then we need to define in the conventions section how we will indicate up to four(?) levels for both ordered and unordered lists. I don't think that is necessary and that changing this to a,b,c would not cause any confusion.

IBM
REVIEW PROTOCOL WG
REJECT (we indicate the minimum number here as 2.  This sentence indicates there is a maximum as well. )

4.6.1 Expander device model overview
I see no benefit from the statement <<For the maximum number of phys, see 4.1.8>>. If should be deleted or at a minimum reduced to <<(see 4.1.8)>>.

IBM
4.5 I_T nexus loss
The statement << it shall retry the connection request until: >> appears to be in conflict with Table 61 — OPEN_REJECT abandon primitives. That table includes OPEN_REJECT (CONNECTION RATE NOT SUPPORTED). So who can it be retried and abandoned at the same time . This needs to be fixed. 

INTC
ACCEPT - DONE (broadcast primitive processor)

4.6.1 Expander device model overview 
bullet a).C) 
Is this the "Broadcast" Primitive Processor? If so, I think the  
original "Broadcast" was clearer. If not, then  
the "BPP" acronym  doesn't match. Other places including 
the Acronym  glossary  in section 3.2, and section 4.6.5, 
"BPP" continues to be referred to as the "Broadcast Primitive Processor".

INTC
ACCEPT - DONE (added more examples to and reworded the port section earlier)

4.6.1 Expander device model overview (c):
***
Clarify how the expander determines how to group phys  under ports. If it's based on the SAS address reported in the  Identify address frame, all phys attached to the same "device" must form a single port?

DSS
ACCEPT - DONE  (changed to "SCSI BUS RESET OCCURRED" since the new names proposed in 02-232 were rejected)

7. (T) Section 4.4.2, last paragraph. The additional sense code "HARD RESET
OCCURRED" does not
exist.

DSS
8. (T) Section 4.6.1, first paragraph unordered list, item c. This sounds
like it forbids an expander from
supporting only wide ports with multiple phys per port.

VIXL
ACCEPT - DONE ("... port.  Each phy may then participate in new phy reset sequences and start transmitting.")

Clause 4.4.2

This needs clarification.  Does this mean the phy that received the hard reset, or each phy in the port?

VIXL
ACCEPT - DONE (should be broadcast primitive processor)

Clause 4.6.1
Clause 4.6.5 (2 instances)

Please provide a definition for "SL_IR primitive".

LSI Hoglund
ACCEPT - DONE

4.6.1 Expander device model overview
page 49

a) C) SL_IR primitive processor - typo: should be broadcast primitive processor   (DONE)


PostLB
ACCEPT - DONE

Global: change all timers to "expire"   There is inconsistent usage.




LSI Hoglund
4.6.1 Expander device model overview
page 49

also, c) an expander port available per phy - what does this mean?  is this necessary?  either clarify or remove.

PostLB
Global

Figure out where to define expires as "goes to zero"

also clarify count-up vs count-down timers


PostLB
for SCSI initiator ports should be a "should" not a "shall"

(from Brian Day)
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An expander device may contain the following:

a) additional internal SMP target ports;
b) internal SMP initiator port(s);

c) internal SSP target port(s);

d) internal SSP initiator port(s);

e) internal STP target port(s); and

f) internal STP initiator port(s).

Figure 25 shows the model of an expander device.

Expander device :
Internal port Expander Function

SAS expander link layer
(XL)

Protocol-specific
link and transport layers

External SATA port
External SATA phy

STP/SATA transport
layer Expander Expander
SAS expander link < —> Connection Connection
layer (XL and IR) Router Manager
(ECR) (ECM)
SATA phy layer

External SAS port

Narrow or wide port

External phy

SAS expander link
layer (XL and IR)

AdA
yvy

SAS phy layer Broadcast Primitive
— (SP and DWS)

L Processor (BPP)

Figure 25 — Expander device model @

4.6.2 Expander ports

An external expander port contains one or more phys (see 4.1.2). Each expander phy contains an expander
link layer with an XL state machine and an SL_IR state machine. The expander link layers within an expander
port request and respond to connection requests independently.

An interna er port contains an expander link layer and a protocol-specific transport layer
ide access to a SCSI enclosure services device as an SSP target).

One internal SMP port, one internal SSP port, and one internal STP port may each share the expander
device’s SAS address. If there is more than one internal SMP port, one internal SSP port, and one internal
TP port, the additional ports shall include SAS addresses different from that of the expander device.
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LSI Lohmeyer
ACCEPT - DONE (the "port" boxes should all have "more than one" constructs.  Also, the external phy "more than one" boxes should be on the bottom right to match other such figures)

4.6.1 Expander device model overview
Figure 25

Is there some reason that only one SATA port is shown? Don't ports automatically configure to the protocol of the attached device?


LSI Lohmeyer
4.6.1 Expander device model overview

Replace "the following:" with "additional internal expander ports providing connections for:"

IBM
Figure 25
What is the statement <<Narrow or wide port>> have to do with this figure? It seems like it is saying there is a port that connects the expander function to the external SAS port. I believe it should be deleted.

IBM
4.6.1 Expander device model overview
In figure 25 it appears the <<external expander port>> is called an <<external SAS port>> also the same figure lists <<IR>> while the text lists <<SL_IR>>. This inconsistent terminology needs to be resolved. 

IBM
4.6.1 Expander device model overview
There are several cases of inconsistent terminology between  this section and figure 25. These all need to be resolved to one set of terms.

DSS
9. (E) Section 4.6.2, third paragraph. Change the second sentence to "If an
expander device contains more than one internal SMP port, more than one internal SSP port, or more than one internal STP port, the additional ports shall include SAS addresses different from that of the expander device.

PostLB
ACCEPT - DONE

4.6.1 Expander device model overview
Figure 25 - Expander device model

Change
SAS expander
to 
expander

(several times in figure)


PostLB
ACCEPT - DONE

4.6.1 Expander device model overview

Figure 25 - Expander device model

Use more lower case in EF names
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4.6.3 Expander connection manager (ECM)
The ECM performs the following functions:

a) maps a destination SAS address in a connection request to a destination phy using direct,
subtractive, or table routed addressing methods;
b) arbitrates and assigns or denies path resources for connection requests following SAS arbitration and
pathway recovery rules; and
c) configures the ECR.
4.6.4 Expander connection router (ECR)
The ECR routes signals between pairs of expander phys as configured by the ECM. Enough routing
resources shall be provided to support at least one active connection.

4.6.5 Broadcast primitive processor (BPP)

The BPP receives SL_IR primitive requests from each expander phy and requests transmission of those
requests on all expander ports except the expander port from which the(SL_IR primitive request was received.
4.6.6 Expander device interface

The expander device arbitrates and routes between expander phys. All routing occurs between expander
phys, not expander ports. The interaction between an XL state machine and the expander function is called
the expander device interface, and uses signals called requests, confirmations, indications, and responses.
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IBM
ACCEPT - DONE

4.6.6 Expander device interface
The statement <<The interaction between an XL state machine and the expander function is called
the expander device interface, and uses signals called requests, confirmations, indications, and responses.>> should be changed to <<The interaction between the XL state machine and the expander function consists of requests, confirmations, indications, and responses. This interaction is called the expander device interface.>>  

INTC
ACCEPT - DONE (change SL_IR to Broadcast)

4.6.5 Broadcast primitive processor (BPP): 
I don't believe "SL_IR  primitive requests" has been defined anywhere.  
Does it include  RESET? ALIGN? BROADCAST primitives? If there is a 
subset of all  the primitives that applies that's different from  
the BROADCAST  primitives defined in section 7.1, they ought to be  
so designated  as SL_IR primitive requests in section 7.1. If  
"SL_IR primitive  requests" are the same thing as  "Broadcast 
Primitives", then the  text here should use the same term.

VIXL
ACCEPT - DONE

4.6.5 Broadcast primitive processor

Change SL_IR to BPP


LSI Hoglund
ACCEPT - DONE

4.6.5 Broadcast primitive processor
page 51

typo: replace SL_IR with broadcast (twice).
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Figure 26 describes the interfaces present within an expander device.

‘ .
|
Expander phy Expander Function
Expand_er ----- Request-=-= 1 ST
Connection .
Connection
Manager Manager
Interface |« ---Confirm ==——-
Expander Connection
Router
----- Request- ==
__________ (When a
Expander ¢ - - =|ndicate -]k connection Is
. open, connects
Connection one bhv’s
Router Data L I phy i
Interface 7> expander link
- Data < interface to
another’s)
<& ---Confirm = === ~<g-...__
----- Response = =
S - - - - Request- = - Broadcast
Primitive .
— T Primitive
Proce
Intefface ' rocessor
& ---Indicate = =—|--
77 \/

Figure 26 — Expander device interfaces
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IBM
REJECT (Jan editors meeting said accept, but that's incorrect)

Figure 26
The outputs from the broadcast primitive processor should be called confirmation not indication. The indication only occurs when there are interim  steps between the request and the confirmation.

PostLB
ACCEPT - DONE

4.6.6 Expander device interfaces 

Use more acronyms in figure 27 - Expander device interfaces
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4.6.7 Expander device interface detail

Figure 27 shows the interface requests, confirmations, indications, and responses used by an expander
device to manage connections.

Source % Expander Function Destination
expanden @ | ___F Request Path _ > expander
phy g i phy
$| ____LlinkStatus___|_|
” o —--roWon___ |__ Expander
c Arb Lost Connection
% ittty = Manager
£ | @-__AbReject |
€ | ¢ Abirating __ | _ |
O
4
Expander
Send Open i Send Open
___________ pen___ ,w_______.p_____, .
12 c
ol - SendClose __| o) | ___SendClose__ .| 5
o}
§ _____ SendBreak _ L Ll __ Send Break__ _ | =
=
_____ Send Dword _ _ I O Y Send Dword_ _ >
<---Abstatus | __Abstats_____
0
5 l@-- Open Accept _ |_ | 4 --OpenAccept____ §
o i i c
£ --- OpenReject__ |_ | 4 __OpenReject ___ S
= Backoff Retry Backoff Retry s
o * ------------- -47 -------------- m
| gBackoff Reverse Path Backoff Reverse Path _
a 2
[%)] (%]
) Broadcast Event Broadcast Event i}
s Notfy ™| - "Rofy - =
o Broadcast e
Primitive
/? Processor \ 2
= | @ Jransmit Broadcast|_ _ | Transmit Broadcast | 2
o Primitive Primitive o
o o
£ | =

Figure 27 — Expander device interface detail

Gl
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IBM
REJECT (Jan editors meeting said accept, but that's incorrect.  They're not confirming any request - they are asynchronous inputs.)

Figure 27
The outputs from the broadcast primitive processor should be called confirmations not indications. The indication only occurs when there are interim  steps between the request and the confirmation.

KnowledgeTek
ACCEPT - DONE (phy status)

4.6.7 Expander device interface detail
Figure 27
'Link Status' sb 'Phy Status' or Table 23 needs to change its entries to 'Link Status'

KnowledgeTek
ACCEPT - DONE

4.6.7 Expander device interface detail
Figure 27
All of the requests and indications using "Send" sb "Transmit" or Table 24 should change its entries to "Send".
There are eight occurences of "Send" in this figure that should change to "Transmit"

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

KnowledgeTek
ACCEPT - DONE

Send

LSI Hoglund
ACCEPT - DONE

4.6.7 Figure 27
page 53

update diagram text:
change Link Status to Phy Status
change Send Open to Transmit Open
change Send Close to Transmit Close
change Send Break to Transmit Break
change Send Dword to Transmit Dword


PostLB
ACCEPT - DONE

4.6.7 Expander device interface detail

Use more acronyms in figure 27 - Expander device interface detail


PostLB
ACCEPT - DONE

4.6.7 Expander device interface model

Change Phy Status from a request to a response


PostLB
ACCEPT - DONE

4.6.7 Expander device interface detail

Move this and the interface sections to become subsections under "Expander device interface"

4.6.6 Expander device interface
4.6.6.1 ...overview
4.6.6.2 .... detail
4.6.6.3 ECM interface
4.6.6.4 ECR interface
4.6.6.5 BPP interface
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4.6.8 Expander connection manager interface

Table 23 describes the interface between an expander phy and the expander connection manager (ECM).

Table 23 — Expander connection manager interface

Signal Source Destination | Description
Request Path Expander ECM Request for a connection.
(arguments) phy
(Phy)Status (Partial Expander Request specifying that an expander phy contains a
ECM .
Pathway) phy partial pathway.
Phy Status Expander Request specifying that an expander phy contains a
(Blocked Partial P h ECM partial pathway and the most recent AIP received or
Pathway) phy indicated is AIP (WAITING ON PARTIAL).
Phy Status Expander Request specifying that an expander phy contains an
ECM . .
(Connected) phy active-eannection.
Arb Won ECM Expander phy Cor_wflrmatlon that an expander phy has won path
arbitration.
Arb Lost ECM Expander phy Copflrmatlon that an expander phy has lost path
arbitration.

Confirmation that the expander connection manager did
ECM Expander phy | not find an operational phy configured to match the
requested destination SAS address.

Arb Reject (No
Destination)

Confirmation that the expander connection manager
ECM Expander phy | has determined that the requested destination SAS
address maps back to the requesting port.

Arb Reject (Bad
Destination)

Confirmation that the expander connection manager
has determined that at least one destination phy

ECM Expander phy | matches the requested destination SAS address but no
phys within the destination port are configured to
support the requested connection rate.

Arb Reject (Bad
Connection Rate)

Confirmation that the expander connection manager
ECM Expander phy | has determined that the requesting expander phy shall
back off according to SAS pathway recovery rules.

Arb Reject
(Pathway Blocked)

Confirmation that the expander connection manager
has determined that:

Arbitrating (Waiting a) at least one destination phy matches the

ECM Expander phy

On Partial) requested destination SAS address; and
b) all of the phys within the destination port contain
a Phy Status of Partial Pathway.
Confirmation that the expander connection manager
has determined that:
Arbitrating (Blocked a) at least one destination phy matches the
On Partial) ECM Expander phy requested destination SAS address; and

b) all of the phys within the destination port contain
a Phy Status of Blocked Partial Pathway.

Confirmation that the expander connection manager
has determined that:
a) at least one destination phy matches the
requested destination SAS address;
b) no phys within the destination port are available;
and
c) atleast one of the phys within the destination port
contain a Phy Status of Connected.

Arbitrating (Waiting

On Connection) ECM  |Expander phy
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VIXL
REJECT (changed the Links to Phys in 4.6.7 instead)

Clause 4.6.8, table 23
(3 instances)

Change "Phy" to "Link" to match terminology used in clause 4.6.7, figure 27 (3 times)


PostLB
ACCEPT - DONE

4.6.8 ECM interface

Split table 23 into separate request and confirmation tables.


PostLB
ACCEPT - DONE

4.6.8 Expander connection manager interface

Just use the ECM acronym; stop redefining it


PostLB
ACCEPT - DONE

4.6.8 Expander connection manager interface
Table 23 - ECM interface

Change Phy Status from a request to a response.



T10/1562-D Revision 3

21 November 2002

4.6.9 Expander connection router interface

Table 24 describes the interface between an expander phy and the expander connection router. All signals are
routed to another expander phy.

Table 24 — Expander connection router interface

Signal

Description

Transmit Open
(arguments)

R/qmansmit an OPEN address frame.

Transmit Close

Request/indication to tr%,nsmit an CLOSE.

Transmit Break

Request/indication to tr;{nsmit a BREAK.

Transmit Dword

MWWansmit a dword.

Arb Status (Normal)

Cgréirmﬁﬁrespon that AIP (NORMAL) has been received.

Arb Status (Waiting
On Partial)

/Zonfirmation/response at AIP (WAITING ON PARTIAL) has been received.

Arb Status (Waiting
On Connection)

Confirmation/response th%t AIP (WAITING ON CONNECTION) has been received.

Arb Status (Waiting
On Device)

Confirmation/response that AIP (WAITING ON DEVICE) has been received.

Open Accept

Confirmation/response that OPEN_ACCEPT has been received.

Open Reject Confirmation/response thaJt OPEN_REJECT has been received.
Confirmation/response that:
a) a higher priority OPEN address frame has been received (see 7.12.3); and
Backoff Retry b) the source SAS address and connection rate of the received OPEN address

frame are not equal to the destination SAS address and connection rate of
the transmittedd OPEN address frame.

Backoff Reverse
Path

CoWe that:
a) i riority OPEN address frame has been received (see 7.12.3); and

b) the source SAS address and connection rate of the received OPEN address
frame are equal to the destination SAS address and connection rate of the
transmitted OPEN address frame.
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IBM
REJECT - the input indications are very important (the phy has got two signals named Transmit Open - the request going out and the indication coming in).

Table 24
Global
All the request/indication terms should be changed to just request. There is no need to state the indication part of the procedure.

IBM
REJECT - the input confirmations are very important (the phy has got two signals named Arb Status (Normal) - the respose going out and the confirmation coming in).

Table 24
Global
All the confirmation/response  terms should be changed to just confirmation. There is no need to state the response part of the procedure.
This change should also be made in the globally.

IBM
4.6.9 Expander connection router interface
The term <<signals>> is not correct here. I'm not sure what it should be maybe <<dwords>> or <<parameters>>.

INTC
ACCEPT - DONE

4.6.9 Expander connection router interface 
Table 24 
Transmit Close 
Replace "an CLOSE" with "a CLOSE"

PostLB
ACCEPT - DONE

4.6.9 ECR interface

Split table 24 into separate request/indication and confirmation/response tables



PostLB
ACCEPT - DONE

4.6.9 Expander connection router interface

Just use the ECR acronym; stop redefining it
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Table 25 describes the interface between expander phys and the broadcast primitive processor (BPP).

Table 25 — Broadcast primitive processor interface

(RESERVED 1)

Signal Source Destination | Description

Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (Phy Not P h BPP (CHANGE) on all other ports because a phy lost dword
Ready) phy synchronization (see 6.8).

Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (SATA Spinup P h BPP (CHANGE) on all other ports because the SATA spinup
Hold) phy hold state has been reached (see 6.10).

Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (Identification P h BPP (CHANGE) on all other ports because a phy has
sequence complete) phy completed the identification sequence (see 7.8).
Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (CHANGE P h BPP (CHANGE) on all other ports because a BROADCAST
Received) phy (CHANGE) was received.

Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (RESERVED P h BPP (RESERVED CHANGE) on all other ports because a
CHANGE Received) phy BROADCAST (RESERVED CHANGE) was received.
Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (RESERVED P h BPP (RESERVED 0) on all other ports because a

0 Received) phy BROADCAST (RESERVED 0) was received.
Broadcast Event Expander Request/indication to transmit a BROADCAST

Notify (RESERVED P h BPP (RESERVED 1) on all other ports because a

1 Received) phy BROADCASE (RESERVED 1) was received.
Transmit Broadcast BPP Expander ph Request/indication to transmit a BROADCAST
Primitive (CHANGE) P PY | (CHANGE).

Transmit Broadcast

Primitive BPP Expander ph Request/indication to transmit a BROADCAST
(RESERVED P PhY | (RESERVED CHANGE).

CHANGE)

Trgngmlt Broadcast Request/indication to transmit a BROADCAST
Primitive BPP Expander phy (RESERVED 0)

(RESERVED 0) '

Transmit Broadcast s .

Primitive BPP Expander phy Request/indication to transmit a BROADCAST

(RESERVED 1).

4.6.11 Expander device routing

4.6.11.1 Routing attributes and methods

Each expander phy in an expander device shall support one of the following routing attributes:

a) direct routing attribute;
b) table routing attribute; or

c) subtractive routing attribute.

Working Draft Serial Attached SCSI (SAS)
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PostLB
ACCEPT - DONE

4.6.10 Broadcast primitive processor interface

In "sequence complete"

capitalize S and C


PostLB
ACCEPT - DONE

4.6.10 BPP interface

Split table 25 into separate request and indication tables.
and
Change "Request/indication" to just request or indication as appropriate.

PostLB
ACCEPT - DONE

4.6.10 Broadcast primitive processor

Just use the BPP acronym; stop redefining it


PostLB
ACCEPT - DONE

4.6.10 BPP interface (removed specific types)


Add additional reserved types, or remove the specific types from this list
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The routing attributes allow the expander connection manager to determine which routing method to use
when routing connection requests to the expander phy:

a) the table routing method routes connection requests to attached expander devices using an expander
route table;

b) the subtractive routing method routes unresolved connection requests to an attached expander
device; or

c) the direct routing method routes connection requests to attached end devices.

A phy that has the direct routing attribute allows the expander connection manager to use the direct routing
method.

A phy that has the table routing attribute allows the expander connection manager to use one of the following
methods to route connection requests:

a) the table routing method if attached to an expander device; or
b) the direct routing method if attached to an end device.

An expander device may have zero or more phys with the table routing attribute.

A phy that has the subtractive routing attribute allows the expander connection manager to use one of the
following methods to route connection requests:

a) the subtractive routing method if attached to an expander device; or
b) the direct routing method if attached to an end device.

An edge expander device shall have at most one defined port with phys that have the subtractive routing
attribute. Phys in a fanout expander device shall not have the subtractive routing attribute.

An edge expander device(may only)use phys with the table routing attribute to attach to phys with the
subtractive routing attribute in other edge expander devices within an edge expander device set.

If multiple phys within an expander device have subtractive routing attributes and are attached to expander
devices, they shall attach to phys with identical SAS addresses (i.e., the same expander port).

If multiple phys within an expander device have subtractive routing attributes and are attached to expander
devices that do not have identical SAS addresses, the application client that is processing the discover
process (see 4.6.11.5) sr@eport an error in a vendor-specific manner.

4.6.11.2 Expander device connection request routing

The expander connection manager of an expander device containing phys that have different route attributes
shall determine how to route a connection request from a source phy using the following precedence:

1) route to a phy with a direct routing attribute when the destination SAS address in the connection
request matches the attached SAS address;

2) route to a phy with a table routing attribute when the destination SAS address in the connection
request matches the ATTACHED SAS ADDRESS in the expander route entry and the DISABLE ROUTE
ENTRY bit is set to zero in the expander route entry;

3) route to a phy with a subtractive routing attribute; or

4) return an Arb Reject (No Destination) confirmation (see 4.6.8) to the source phy.

If the destination SAS address of a connection request matches the attached SAS address of an expander
route entry and the DISABLE ROUTE ENTRY bit is set to one in the expander route entry, then the expander
connection manager shall ignore the expander route entry.

The discover process shall allow the following attachments between expander phys:

a) edge expander phy with subtractive routing attribute attached to an edge expander phy with
subtractive routing attribute;

b) edge expander phy with subtractive routing attribute attached to an edge expander phy with table
routing attribute; or

c) edge expander phy with subtractive routing attribute attached to a fanout expander phy with table
routing attribute.
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INTC
ACCEPT - DONE (text added to the introduction of "Configurable" that expander devices with phys with the table routing attribute phys may be configurable.  If so, they depend on an app client in the domain to program the table. If not, then an app client/SMP initiator port is required inside the expander device itself.)

4.6.11.1 
Define a method for identifying/reporting this case for self-initialized.

KnowledgeTek
ACCEPT - DONE (added "or internal SAS devices" to the direct routing method.)

4.6.11.1 Routing attributes and methods
4th paragraph
The following paragraph implies that the routing will be either table OR direct, not both:
"A phy that has the table routing attribute allows the expander connection manager to use one of the following
methods to route connection requests:
a) the table routing method if attached to an expander device; or
b) the direct routing method if attached to an end device."

4.6.11.2 Expander device connection request routing
2nd paragraph
This paragraph says that if the "DISABLE ROUTE ENTRY bit" is set the entry is ignored (I assume that means the connection request will get an OPEN_REJECT response???):
"If the destination SAS address of a connection request matches the attached SAS address of an expander
route entry and the DISABLE ROUTE ENTRY bit is set to one in the expander route entry, then the expander
connection manager shall ignore the expander route entry."

4.6.11.3 Expander route table
10th paragraph
This paragraph states that the"attached" expander's entry is disabled( I assume this means directly attached and not cascaded expanders beyond the one directly attached???):
"If the discover process detects an expander route table entry that references the SAS address of an attached
edge expander device, it shall set the DISABLE ROUTE ENTRY bit to one in the expander route table entry."

Given the above, how can access to internal devices (i.e., SMP Target function) that share the expanders SAS address be accomplished?

VIXL
ACCEPT - DONE

Clause 4.6.11.1

Change "may only" to "shall".  "may only " not in list of keywords.

PostLB
ACCEPT - DONE

4.6.11.2 Expander device connection request routing

ATTACHED SAS ADDRESS should be routed SAS address

and it probably shouldn't be small caps (it's not exactly a field.  It's a value in an internal data structure.)


PostLB
ACCEPT - DONE

4.6.11.2 Expander device connection request routing

attached SAS address should be routed SAS address


Also change of to in


PostLB
ACCEPT - DONE

4.6.11.2 Expander device connection request routing

Item 1 "route to a phy with a direct routing attribute... when the SAS address...matches the attached SAS address"

A phy with table routing also follows this rule (the attached address is not in the table), so add "or table routing attribute"
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During the discover process, if an application client in an initiator device detects an illegal expander phy
attachment, it shall report an error in a vendor-specific manner.

4.6.11.3 Expander route table

An expander device that supports the table routing method shall contain an expander route table. The
expander route table is a structure that provides an association between destination SAS addresses and
expander phy identifiers. Each association represents an expander route entry.

An expander device reports the size of its expander route table and indicates if the expander route table is
configurable in the SMP REPORT GENERAL function (see 10.3.1.2).

An application client may reference a specific expander route entry within an expander route table with the
SMP REPORT ROUTE INFORMATION function (see 10.3.1.7) and the SMP CONFIGURE ROUTE
INFORMATION function (see 10.3.1.8).

Figure 28 shows a representation of an expander route table.

Expander route table

1
- Expander route entry
\\\
>~ Includes:
AN [~ + Routed SAS address
M + Disable route entry

Expander route index

An expander route index for each
expander route entry that may be routed by

a phy.

M = expander route indexes - 1

Figure 28 — Expander route table example

The number of end devices that may be attached to an edge expander device set is dependent on the number
of expander route entries in the expander route table of the edge expander devices.

(Fanout expander devices shall not be cascaded.)

During the discover process, if an application client in an initiator device detects an overflow of the edge
expander route index, it shall report an error in a vendor-specific manner.
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VIXL
REJECT (but deleted the two "cascaded" paragraphs here altogether.  The definition of expander device topologies already has rules preventing fanouts from being attached to fanouts, so this is redundant.)

Clause 4.6.11.3

This sentence should be clarified, add "together" to the sentence.



VIXL
REJECT (Jan WG.  But reworded in terms of "when constructing a set, this rule shall be honored." and moved into the edge expander set definition.)

Clause 4.6.11.3

This requirement is an implementation issue and should not be in the standards.  Remove this.

PostLB
ACCEPT - DONE

4.6.11.3 Expander route table

Figure 28 - expander route table example

change <= to symbol in figure


PostLB
ACCEPT - DONE

4.6.11.3 Expander route table

Move the paragraphs describing rules for the discover process into the discover process section.  Keep this section short; just describe the route table itself, not the rules for filling it.


PostLB
ACCEPT - DONE

4.6.11.2 Expander device connection request routing

Change "illegal expander phy
attachment," to "any other combination of expander phy attachment (e.g. table to table or direct to anything)" to tie this into the previous a)b)c) list and highlight the important "illegal" cases.


PostLB
ACCEPT - DONE

4.6.11.3 Expander route table

Delete "An expander device is considered cascaded to another expander device when the expander device table
routing phy is attached to the subtractive routing phy of another edge expander device."

This belongs on the expander topology section if anywhere (another comment resolution deletes the next paragraph, which is the only place "cascade" is used)
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If the discover process detects an expander route table entry that references the SAS address of the
expander itself (i.e., self-reference), it shall set the DISABLE ROUTE ENTRY bit to one in the expander route table
entry.

( If the discover process detects an expander route table entry that references the SAS address of an attached)
(edge expander device, it shall set the|DISABLE ROUTE ENTRY|bit to one in the expander route table entry. )

The discover process shall set the DISABLE ROUTE ENTRY bit to one in each table route entry for each phy that
has its ATTACHED DEVICE TYPE set to zero.

4.6.11.4 Expander route index order

The expander route table shall be configured for each phy that:

a) has a table routing attribute; and
b) is attached to another edge expander device.

For purposes of configuring the expander route table, the edge expander devices attached to the phy are
assigned levels:

1) the attached edge expander device is considered level 1;

2) devices attached to it are considered level 2;

3) devices attached to level 2 edge expander devices are considered level 3; and
4) etc.

The expander route table shall be configured starting from expander route index 0 by level (e.g., all level 1
entries first, then all level 2 entries, then all level 3 entries—ete} up to the EXPANDER ROUTE INDEXES reported
by the SMP REPORT GENERAL function (see 10.3.1.2).

Assuming the attached edge expander devices has /N phys, the first N entries shall be the SAS addresses of
the devices attached to the attached edge expander device, ordered from phy 0 through phy N.

For each of the level 2 devices that:

a) is an edge expander device with M phys; and
b) is attached to a phy in the level 1 edge expander device with the table routing attribute,

the next M entries shall be the SAS addresses of the devices (level 3) attached to that level 2 edge expander
device.

This process shall repeat for all levels of edge expander devices in the edge expander device set.
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HPQ
ACCEPT - DONE

4.6.11.3 Expander route table

Change "expander" to "expander device" before (i.e., self-reference)


IBM
REJECT (the example is of a sequence of unknown length not a 3 level sequence)

4.6.9 Expander connection router interface
The <<, etc.>> should be deleted because the e.g. implies an etc. at the end of the list.

IBM
REJECT (unordered list makes the conditions stand out better)

4.6.9 Expander connection router interface
The following <<For each of the level 2 devices that:
a) is an edge expander device with M phys; and
b) is attached to a phy in the level 1 edge expander device with the table routing attribute,
the next M entries shall be the SAS addresses of the devices (level 3) attached to that level 2 edge expander device.>> 
should be changed to 
<<For each of the level 2 devices that is an edge expander device with M phys and is attached to a phy in the level 1 edge expander device with the table routing attribute, the next M entries shall be the SAS addresses of the devices (level 3) attached to that level 2 edge expander device.>>

INTC
ACCEPT - DONE 

4.6.11.4 Expander route index order 
change "has" to "have"

VIXL
ACCEPT - DONE (Deleted.  This is totally broken.  Fanout expanders do this all the time; so do edge routers.  It was intended to disable route entries if two edge expander sets are attached without subtractive ports. That's covered in another area.)

Clause 4.6.11.3

This needs clarification.  What is the purpose of setting the DISABLE ROUTE ENTRY bit here?  This would seem to preclude using the expander SAS address for expander internal ports.

PostLB
ACCEPT - DONE

4.6.11.3 expander route table

expander route table entry 
should be
expander route entry

several times in 4.6.xx.xx


PostLB
ACCEPT - DONE

4.6.11.4 Expander route index order

"the first N entries shall be the SAS addresses of
the devices attached to the attached edge expander device, ordered from phy 0 through phy N." 

isn't clear that there is an entry per phy, whether or not something is attached.  Change to 

"the first N entries shall be used for expander phy 0 through expander phy N. If a phy is attached to a device, the expander route entry shall contain the SAS address of the device. If the phy is not attached to a device, the expander route entry shall be disabled."


PostLB
ACCEPT - DONE

4.6.11.4 Expander route index order

Change "another" to "an".  Route tables could be in fanout expanders too - "another edge" is wrong.


PostLB
ACCEPT - DONE

4.6.11.4 Expander route index order

Add "level 0" terminology to make the rest of the wording clearer
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Figure 29 shows a portion of an expander device set with levels labeled.

E

Level 1

Level 2

Level 3

Level 4

— N A S

T10/1562-D Revision 3

(Edge
expander Edge expander device A
device Expander route table for phy A
set Expander
(portion) route
indexes
A
(Assume that the phy |
identifiers on the left Edge expander
are lower than those device N
on the right) (N phys)
Edge expander Edge expander
device U device V
(U phys) —‘ (V phys)
Edge expander Edge expander | | Edge expander Edge expander
device W device X device Y device Z
(Wphys) |1 ..... (X phys) (Yphys) |I.... (Z phys)

Figure 29 — Expander route index levels
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PostLB
Figure 29 - Expander route index levels

Show the contents of the routing table ("Entries for W") to make the figure more self-explanatory




T10/1562-D Revision 3 21 November 2002

Table 26 shows how the expander route table is configured for phy A in figure 29.

Table 26 — Expander route table levels

Expander

: Routed SAS address description
route index

Level 1 entries

0 SAS address of the device attached to edge expander device N phy 0
1 SAS address of the device attached to edge expander device N phy 1
N SAS address of the device attached to edge expander device N phy N

Level 2 entries

N+1 SAS address of the device attached to edge expander device U phy O

N+1+U SAS address of the device attached to edge expander device U phy U

SAS address of the device attached to edge expander device V phy 0

SAS address of the device attached to edge expander device V phy U

Level 3 entries

SAS address of the device attached to edge expander device W phy 0

SAS address of the device attached to edge expander device W phy W

(SAS address of the device attached to edge expander device Z phy 0)

SAS address of the device attached to edge expander device Z phy Z

Entries for additional levels
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HPQ
ACCEPT - DONE

4.6.11.4 Expander route index order
Table 26 - Expander route table levels

Change "SAS address of the device" to "SAS address of the port" for each entry


INTC
ACCEPT - DONE

4.6.11.4 Expander route index order  
"U" should be changed to "V" ***

KnowledgeTek
REJECT (the directly attached SAS address is NOT part of the route table.  It's part of direct routing not table routing. Made that clearer in the text and the examples.)

4.6.11.4 Expander route index order
Table 26 - Expander route table levels.

The first entry  in the table for level one should be the expander SAS address of expander N. Level two entries should begin with the device SAS addresses attached to phy0 of expander N. etc....  There is only one Level 1 entry per phy. I believe the whole table is wrong...
(I'm assuming the text is correct in paragraph 2, including numbered list, of the same clause???).
That text follows here:

For purposes of configuring the expander route table, the edge expander devices attached to the phy are
assigned levels:
1) the attached edge expander device is considered level 1;
2) devices attached to it are considered level 2;
3) devices attached to level 2 edge expander devices are considered level 3; and
4) etc.

VIXL
REJECT(makes the table too big for the page.  But moved ... over to the right for phy numbers, and to the left for devices, and added some entries to the figure itself)

Clause 4.6.11.4

For clarity and completeness, include expanders X and Y in this example.

PostLB
ACCEPT - DONE
4.6.11.4 Expander route index order
Table 26 - expander route table levels

delete extra blank rows


PostLB
ACCEPT - DONE

4.6.11.4 Expander route index order
Table 26 - Expander route table levels

Change column header from:
Routed SAS address description

to
Expander route entry
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Figure 30 is an example topology.
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(Y devices) [
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target
devices,

Dy1.DZ |F
(Z devices)

phy of F is
<= 64

Edge expander device set(s)

Figure 30 — Expander route index order
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PostLB
ACCEPT - DONE

4.6.11.4 Expander route index order
figure 30 - Expander  route index order

change <= to symbol
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(Table 27 shows the expander route index order for the edge expander EO in figure 30.)

Table 27 — Expander route table entries for edge expander EO phy 0

Expander

: Routed SAS address description
route index

Level 1 entries

SAS address (e.g., EO) of the device attached to phy 0 of edge expander device E1. The
0 DISABLE ROUTE ENTRY bit is set to one in this entry because EO is the expander device being
configured.

SAS address (e.g., D;1) of the device attached to phy 1 of edge expander device E1

2 SAS address (e.g., D;2) of the device attached to phy 2 of edge expander device E1

SAS address (e.g., D1Y) of the device attached to phy N of the attached edge expander

Y device E1

Level 2: no entries since all devices attached to E1 through EN, except for EO, are end devices

Table 28 shows the expander route index order for the fanout expander F phy 0 in figure 30.

Table 28 — Expander route table entries for fanout expander device F phy 0

Expander

. Routed SAS address description
route index

Level 1 entries

SAS address (e.g., F) of the device attached to phy 0 of edge expander device EO. The

0 DISABLE ROUTE ENTRY bit is set to one in this entry because F is the expander device being
configured.

1 SAS address (e.g., E1) of the device attached to phy 1 of edge expander device EO

2 SAS address (e.g., E2) of the device attached to phy 2 of edge expander device EO

N SAS address (e.g., EN) of the device attached to phy N of the attached edge expander

device EO

Level 2 entries

SAS address (e.g., EO) of the device attached to phy 0 of the edge expander device E1. The
N+1 DISABLE ROUTE ENTRY bit is set to one in this entry because EO is attached to the expander
device being configured.

N+1+Y |SAS address (e.g., D1Y) of the device attached to phy Y of the edge expander device E1

SAS address (e.g., EO) of the device attached to phy 0 of the edge expander device EN. The
DISABLE ROUTE ENTRY bit is set to one in this entry because EO is attached to the expander
device being configured.

SAS address (e.g., DyZ) of the device attached to phy Z of the edge expander device EN

Level 3 entries: none since all devices attached to E1 through EN, except for EO, are end devices
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KnowledgeTek
4.6.11.4
Table 27 - Expander route table entries for edge expander E0 phy 0

see comments for table 26

The level 1 entries should be the devices attached to the E0 phy 0, that is edge expander E1. 
Level 2 entries are the devices attached to edge expander E1 (i.e., D1,1... D1,Y)

I'm assuming the text is correct in the 2nd paragraph, including numbered list, of the same clause.



KnowledgeTek
4.6.11.4
Table 28 - Expander route table entries for fanout expander device F phy 0

See comment on table 27, same type of errors apply to this table.

VIXL
ACCEPT - DONE (add phy 0 to the introduction)

Clause 4.6.11.4

Add a clarification that the route table in the table is for one phy on expander E0.
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4.6.11.5 Discover process

The discover process shall perform a traversal of the SAS domain to identify the initiator devices, target
devices and expander devices.(The order of traversal shall be to discover:)

(1) the expander device to which the initiator port is attached:;)
(2) every device attached to that expander device; and)
(3) as each expander device is found, every device attached to that expander device.)

The discover process is repeated until all expander devices have been traversed.

The discover process begins with the application client of an initiator device determining that an expander
device is attached.

If either an edge device or fanout device is attached, then the discover process determines if the expander
device requires configuration. If the expander device requires configuration, then expander route entries are
configured with the SAS addresses of the devices routed to the phys with the table routing attribute. The order
of the expander route entries is described in 4.6.11.4.

The result of the discover process is that the application client has the necessary information to communicate
with each device in the SAS domain and each configurable expander device is configured with the expander
route entries to allow routing of connection requests through the SAS domain.

Annex | contains an example algorithm used to perform the discover process.
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KnowledgeTek
REJECT (all application clients running the discover process have to fill in the tables the same way, or multiple initiators would confuse each other. The level-order traversal has each initiator gingerly probe the domain closest-to-furthest)

4.6.11.5 Discover process
1st paragraph

"The order of traversal shall be to discover:
1) the expander device to which the initiator port is attached;
2) every device attached to that expander device; and
3) as each expander device is found, every device attached to that expander device."

The above requires traversal to go down each phy to end before moving to the next phy. This seems to complicate the process of building the routing table entries since the order is based on level. Why the requirement as stated???

VIXL
ACCEPT - DONE (add a picture with several levels of mixed expanders and devices, numbering them, to clarify what "level-order" means.)

Clause 4.6.11.5

Add an example to clarify these rules for order of traversal.


PostLB
ACCEPT - DONE

4.6.11.5 Discover process

Move this section up ahead of the expander route index order section.


PostLB
ACCEPT - DONE

4.6.11.5 Discover process

Add some paragraphs mentioning what to do when each device is visited.  For expander devices, use SMP REPORT GENERAL and DISCOVER to determine what is attached.  If a configurable expander is found, configure it.  If an end device is found, SMP queries are optional.


relliott
REFER PROTOCOL WG

4.6.11.5 Discover process

Add a paragraph mentioning that the discover process may be aborted and restarted if CHANGE is received

(from Bob Nixon, Emulex)
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5 Physical layer

5.1 SATA cables and connectors (informative)

Figure 31 shows the cables and connectors defined by SATA (for reference). A SATA host is equivalent to a
SAS initiator device; a SATA device is equivalent to a SAS target device.

Internal cabled Power cable receptacle
environment connector
Power u
supply «—>
|| SATA
device
Host o

T 7

Signal host plug Signal cable receptacle

Device plug connector
connector connectors

Internal backplane
environment SATA
Host <+ .
device
Host receptacle T
connector Device plug connector

Figure 31 — SATA cables and connectors (informative)

5.2 SAS cables and connectors

This standard supports external cable, internal cable, and internal backplane environments.
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MXO
ACCEPT - DONE (per SAS PHY WG Accept except use "(see SATA)" instead of "(for reference)" at the end of the sentence.)

5.1 SATA cables and connectors (informative), first paragraph
Figure 31 doesn't really show the cables and connectors, so the first sentence should be changed to something like, "Figure 31 shows a schematic representation of the cables and connectors defined by SATA (for reference)."

MXO
ACCEPT - DONE (per SAS PHY WG
Accept except use "analogous" for "equivalent" or "analogue".)

5.1 SATA cables and connectors (informative), first paragraph
The second sentence implies too much of a similarity between SATA and SAS devices.  Either delete this sentence or change it to something like, "A SATA host is an analogue to a SAS initiator device; a SATA device is an analogue to a SAS target device.

IBM
REJECT (per SAS PHY WG
Reject IBM comment: Adds to the normative explanation of the SAS connection scheme by showing similarities.)

5.1 SATA cables and connectors (informative)
This section should be placed in a annex that describes any SATA specific functions.

DELL
REJECT (SAS PHY WG majority vote to REJECT as the WG looked at this item prior to choosing no key.)

Dell #1
Request investigation of keying feature for SAS 4X external connection to
allow future compatibility with SATA 4X JBODs. The current cable selection
(non-keyed) is not compatible with any keyed cable. Proposal could
anticipate a keyed SAS connector for controllers and JBODs, and a keyed
SAS/SATA connector for controllers only.

DELL
REJECT (per phy WG)

Dell #2
Request investigation of the HDD connector keying feature to prevent SAS
drives from plugging into SATA backplanes. Most drive slots use bays and
carriers with integrated levers for increased seating force. The drive
carrier lever engages with the front panel just prior to the connection
engagement, which means activating the lever to seat the drive will cause
damage to the drive and midplane connectors due to the increased (10x)
forces involved.

PostLB
ACCEPT - DONE

5 Physical layer

Add a 5.1 Physical layer overview with some introduction
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Figure 32 shows the cables and connectors defined in this standard to support an external environment.

External cabled SAS external cable plug
environment connectors
(4 physical links)

/A

> <4—»| | SAS device

T ]

SAS external cable
SAS external receptacle (1 to 4 physical links) SAS external receptacle

connector (4 physical links) connector (4 physical links)

SAS device

A

(SAS external cable connects Tx to Rx on each physical link)
Figure 32 — SAS cables and connectors - external environment

Figure 33 shows the connectors defined in this standard for internal environments.

Internal cabled

environment Power / LED cable
connection
vendor-specific
- SATA-style signal >
Initiator | cable receptacle
device or Target
expander device
device
B
SATA-stVle SAS internal cable SAS plug connector
host plug receptacle connector (2 physical links plus power)
connector (1 physical link plus power)

Internal backplane

environment - |
@ Initiator <>
device or Target
expander device
device <>
SAS backplane receptacle connector SAS plug connector
(2 physical links plus power) (2 physical links plus power)

Figure 33 — SAS cables and connectors - internal environment
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LSI Lohmeyer
ACCEPT - DONE (Reject size, accept color suggestion. Size will vary depending on needs of the figure rather than size consistancy from figure to figure.)

5.2 SAS cables and connectors
Figure 33

Where SAS uses the same connector as in SATA, the color and size should match the corresponding connector in figure 31. Thus the SATA-style host plug connector should be dark green and be the same size as the dark green signal host plug connector in figure 31.

The signal portions of the SAS internal cable connectors need to be shown in pink (just like the SATA internal cable) and the end that plugs into the target device needs to be the same width as the SAS plug connector.


MXO
ACCEPT - DONE (per SAS PHY WG)

5.2 SAS cables and connectors
As above, Figure 32 doesn't really show the cables and connectors, so  the sentence should be changed to something like, "Figure 32 shows a schematic representation of the cables and connectors defined in this standard to support an external environment."

IBM
ACCEPT - DONE (per SAS PHY WG with "pins" too)

5.2 SAS cables and connectors
Figure 32
The statement <<Tx to Rx on each>> should be changed to <<the Tx signal to the Rx signal on each>>

ADPT
ACCEPT - DONE (per SAS PHY WG Accept. Update all cable and backplane figures to reflect power and port capabilities)

6.0 P66, Figure 33 Internal backplane environment - It is unclear where
power for the target device is derieved.

PostLB
ACCEPT - DONE

SAS PHY WG
5.2 page 66

Replace "the connectors" with "a schematic representation of the cables and connectors" 
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Table 29 summarizes the connectors defined in this standard.

Table 29 — Connectors @

Type of connector Reference Attaches to Reference
SAS internal cable receptacle 5.3.3
SAS plug 5.3.2
SAS backplane receptacle 5.3.4
, SAS plug 5.3.2
SAS internal cable receptacle 5.3.3 _
SATA device plug SATA
SAS plug 5.3.2
SAS backplane receptacle 5.34 . _
SATA device plug (single-port) SATA
SAS external cable plug 5.3.6 SAS external receptacle 5.3.7
SAS external receptacle 5.3.7 SAS external cable plug 5.3.6

The SATA device plug connector (e.g., used by a disk drive) may be attached to a SAS backplane receptacle
connector or a SAS internal cable receptacle connector, connecting the primary signal pairs and leaving the
second signal pairs unconnected.

See SFF-8223, SFF-8323, and SFF-8523 for the connector locations on common érive form factors.
5.3 Connectors

5.3.1 Connectors overview
SAS-ceonnectarssherld-be-marked-withthe-SASloge-{see-Arrnexd)-
5.3.2 SAS plug connector

5.3.2.1 SAS plug connector overview

SAS devices with internal ports shall use the SAS plug connector. The SAS plug connector is defined in
SFF-8482. It attaches to SAS internal cable receptacle connectors (for SAS cables) and SAS backplane
receptacle connectors (for SAS backplanes).

Table 30 defines the pin assignments.

5.3.3 SAS internal cable receptacle connector

SAS internal cables shall use the SAS internal cable receptacle connector on the target device end. The SAS
internal cable receptacle connector is defined in SFF-8482. It attaches to either:

a) a SAS plug connector, providing contact for the power pins and the primary physical link; or
b) a SATA device plug connector, providing contact for erly the power pins and the primary physical link.

Table 30 defines the pin assignments. The secondary physical link, pins S8 through S14, is not supported by
the internal cable receptacle.
5.3.4 SAS backplane receptacle connector

SAS backplanes shall use the SAS backplane receptacle connector. The SAS backplane receptacle
connector (see SFF-8482) attaches to either:

a) a SAS plug connector, providing contact for the power pins and both primary and secondary physical
links; or
b) a SATA device plug connector, providing contact for erly the power pins and the primary physical link.

Table 30 defines the pin assignments.
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LSI Lohmeyer
ACCEPT - DONE (per PHY WG. Accept. Type of connector: SAS internal cable SATA-style signal cable receptacle, Reference: SATA, Attaches to: SATA-style host plug, Reference SATA.)

5.2 SAS cables and connectors
Table 29 - Connectors

Add rows for the SATA-style host plug connector and the SATA-style signal cable receptacle. References should be to SATA for the connector drawings and to 5.4.1 for pin assignments.


LSI Lohmeyer
ACCEPT - DONE

5.2 SAS cables and connectors

Penultimate paragraph. Replace "second" with "secondary".

LSI Lohmeyer
ACCEPT - DONE (per SAS PHY WG

Change text to: "SAS target devices supporting internal interconnection of physical link(s) and power...")

5.3.2.1 SAS plug connector overview

This subclause uses "internal ports" for a different concept than used elsewhere in the standard. I recommend replacing "internal ports" with "internal connections".


LSI Lohmeyer
ACCEPT - DONE
5.3.3 SAS internal cable receptacle connector

In list item b, delete "only".


LSI Lohmeyer
ACCEPT - DONE
5.3.4 SAS backplane receptacle connector

In list item b, delete "only".


LSI Lohmeyer
ACCEPT - DONE

5.3.2.1 SAS plug connector overview

Since 5.3.2.1 is the only subclause under 5.3.2, promote this subclause.


SEG Cox
ACCEPT - DONE (per PHY WG - with only added to prev line too)

5.3.3 SAS internal cable receptacle connector
"only" is unnecessary in this sentence and should be removed.

SEG Cox
ACCEPT - DONE
5.3.4 SAS backplane receptacle connector
"only" is unnecessary in this sentence and should be removed.

IBM
ACCEPT - DONE (per PHY WG Accept text change but leave as text rather than changing to a footnote.)

5.2 SAS cables and connectors
The following paragraph should be a footnote in table 29 and should be modified as shown <<The SATA device plug connector (e.g., used by a <<SATA>> disk drive) may be attached to a SAS backplane receptacle
connector or a SAS internal cable receptacle connector, connecting the primary signal pairs and leaving the
second signal pairs unconnected.

IBM
ACCEPT - DONE

5.2 SAS cables and connectors
The term <<drive>> should be deleted as the form factors apply to a size of a device not the type of device.

IBM
ACCEPT - DONE (per SAS PHY WG

Delete (xxx)s to resolve IBM comment. Use is obvious by the name.)

5.3.2.1 SAS plug connector overview
The statement <<(for SAS cables) and SAS backplane
receptacle connectors (for SAS backplanes).>> should be <<for SAS cables and SAS backplane
receptacle connectors for SAS backplanes>>

IBM
ACCEPT - DONE (per PHY WG)
5.3.3 SAS internal cable receptacle connector
The statement <<link, pins S8 through S14, is>> should be  <<link (i.e., pins S8 through S14) is>>.

PostLB
REFER PROTOCOL WG TODO (2/25 WG - last edit)

delete this?  <<SAS connectors should be marked with the SAS logo (see Annex J).>> 



=
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5.3.5 SAS internal connector pin assighments

Table 30 shows the pins in the SAS internal connectors.

Table 30 — SAS internal connector pins

Segment Pin Name
Primary Signal S1 GROUND
Primary Signal S2 AR+
Primary Signal S3 AR-
Primary Signal S4 GROUND
Primary Signal S5 AT-
Primary Signal S6 AT+
Primary Signal S7 GROUND

Secondary Signal P S8 GROUND
Secondary Signal P S9 BR+
Secondary Signal P S10 BR-
Secondary Signal P S11 GROUND
Secondary Signal P S12 BT-
Secondary Signal P S13 BT+
Secondary Signal P S14 GROUND

Power & P1 Va3

Power 2 P2 V33

Power 2@ P3 V33, precharge

Power 2@ P4 GROUND

Power 2 P5 GROUND

Power 2 P6 GROUND

Power 2 P7 Vs, precharge

Power 2 P8 Vg

Power 2@ P9 Vs

Power 2 P10 GROUND

Power 2@ P11 READY LED

Power 2 P12 GROUND

Power 2 P13 V12, precharge

Power 2 P14 Vi

Power @ P15 Vi,

a8 Precharge and voltage pins shall be connected together.
b S8 through S14 are no-connects on single port implementations. @

SAS target device signal assignments, except for the addition of the secondary physical link when present,
are in the same locations as they are in a SATA target device. On cable assemblies, backplanes, or any other
connection media, the Tx signal from one internal connector pair shall be connected to the corresponding Rx
signal of the other internal connector pair (i.e., AT+ of connector 1 shall connect to AR+ of connector 2) if there
is an internal connector at both ends of the transmission media.

The AT+, AT-, AR+, and AR- signals are used by the primary physical link. The BT+, BT-, BR+, and BR-
signals are used by the secondary physical link.
5.3.6 SAS external cable plug connector

SAS external cables shall use the SAS external cable plug connector. The SAS external cable plug connector
is defined in SFF-8470 as the 4x configuration with thumbscrews. No special SAS keying is provided. It
attaches to a SAS external receptacle connector, providing contact for up to four physical links.
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LSI Lohmeyer
REJECT (per PHY WG. You are correct that the signals do not cross, but they do not cross because the pin signal assignments are different for an initiator and a target. Unlike SATA, with SAS there is a target connector and an initiator connector. We did not see the merit of the comment and did not understand why it was made except for possible confusion with the original SAS pinout when the initiator and target pin assignments were different.))

5.3.5 SAS internal connector pin assignments

In the first paragraph under table 30, the second sentence is either not true or misleading. The Rx and Tx signals are not crossed in the SAS internal cable assembly using the SATA-style signal cable receptacle on one end and the SAS internal cable receptacle on the other end (see figure 34).


IBM
ACCEPT - DONE (per PHY WG)

Table 30
So when I hook up all the voltage and precharge pins together and blow-up the drive and the possibly the power supply who is going to be responsible.
This should change to <<
The precharge pin and each  corresponding  voltage pin  shall be connected together (e.g., the V5 precharge pin is connected to the two V5 pins).>>.

IBM
ACCEPT - DONE (with "pin" per phy WG)

5.3.5 SAS internal connector pin assignments
The statement << AT+ of connector 1 shall connect to AR+ >> should be  << AT+ signal of connector 1 shall connect to AR+ signal >>.

IBM
ACCEPT - DONE

5.3.6 SAS external cable plug connector
It the statement << It
attaches >> what is the << it >> supposed to be be? I'm not sure. This needs to be fixed.

IBM
ACCEPT - DONE

5.3.5 SAS internal connector pin assignments
The statement <<Table 30 shows>> should be <<Table 30 defines>>.

ADPT
ACCEPT - DONE (per SAS PHY WG  Change AR+/-, AT+/-, BR+/-, and BT+/- to RP+/-, TP+/-, RS+/-, and TS+/- respectively. Resolves both Adaptec comments without adding a SATA column to table 30.)

7.0 P68, Table 30 - For clarification, a SATA column S/B added that
clearly
shows that the connections are the same.

ADPT
ACCEPT - DONE (per SAS PHY WG  Change AR+/-, AT+/-, BR+/-, and BT+/- to RP+/-, TP+/-, RS+/-, and TS+/- respectively. Resolves both Adaptec comments without adding a SATA column to table 30.)

8.0 P68, Table 30 - Name Column - Names should match SATA to resolve
confusion. Refer to figure 6 in SATA 1.0. Use the same terminology used in
Table 31 for Rx and Tx signals.
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Table 31 defines the pin assignments.

5.3.7 SAS external receptacle connector

SAS devices with external ports shall use the SAS external receptacle connector. The SAS external
receptacle connector is defined in SFF-8470 as the 4x configuration with thumbscrews. No special SAS
keying is provided. It attaches to a SAS external cable plug connector, providing contact for up to four physical
links.

Table 31 defines the pin assignments.

5.3.8 SAS external connector pin assignments

Table 31 shows how the connector signal pairs are used in external connectors for applications using one,
two, three, or four of the physical links.

Table 31 — Physical link usage in SAS external connector

Signal pin to use based on number of
Signal physical links supported by the cable
One Two Three Four
Rx 0+ S1 S1 S1 S1
Rx O- S2 S2 S2 S2
Rx 1+ N/C S3 S3 S3
Rx 1- N/C S4 S4 S4
Rx 2+ N/C N/C S5 S5
Rx 2- N/C N/C S6 S6
Rx 3+ N/C N/C N/C S7
Rx 3- N/C N/C N/C S8
Tx 3- N/C N/C N/C S9
TX 3+ N/C N/C N/C S10
Tx 2- N/C N/C S11 S11
Tx 2+ N/C N/C S12 S12
Tx 1- N/C S13 S13 S13
Tx 1+ N/C S14 S14 S14
Tx O- S15 S15 S15 S15
Tx 0+ S16 S16 S16 S16
S
CHASSIS Housing
GROUND
Key:
N/C = not connected

SIGNAL GROUND shall not be connected to CHASSIS GROUND in the cable connector.
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LSI Lohmeyer
ACCEPT - DONE (per PHY WG but as should rather than It is recommended.   Accept
Add sentence:

It is recommended that external cables be labeled to indicate how many physical links are included (e.g., X1, X2, X3, and X4 on each connector's housing).)

5.3.8 SAS external connector pin assignments

We should recommend that external cables be labeled to indicate how many physical links are included (e.g., X1, X2, X3, and X4 on each connector's overmolding).


SEG Houlder
REJECT (per PHY WG Reject. Table 31 is sufficient reference.)

5.3.6 SAS external cable plug connector
Table 31 defines

change to "Table 31 in clause 5.3.8 defines .." for clarity.  Change both occurrances on this page.

IBM
ACCEPT - DONE

5.3.7 SAS external receptacle connector
It the statement << It
attaches >> what is the << it >> supposed to be be? I'm not sure. This needs to be fixed.

IBM
ACCEPT - DONE

5.3.8 SAS external connector pin assignments
The statement <<Table 31 shows>> should be <<Table 31 defines>>.
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5.4 Cables

5.4.1 SAS internal cables

SAS internal cables shall use SAS internal cable receptacle connector on the target device end and a
SATA-style cable receptacle on the initiator device or expander device end. The power and READY LED
signal connection is vendor-specific.

A SAS initiator device shall use a SATA-style host plug connector for connection to the SAS internal cable.
The SATA host plug connector is defined in SATA. The signal assignment for the SAS initiator device or
expander device with this connector shall be the same as defined for a SATA host in SATA.

Figure 34 shows destination signal assignments and a connection diagram for the SAS internal cable.

SAS internal
cable assembly

Key Key
| | —
o GROUND 1 1<> a S1  GROUND
Initiator AT+ 2 2 P S2 S2 AR+
device or AT- S 3 — P S3 S3 AR-
GROUND 4 4 | S4 S4 GROUND
ST AR- 5 5 cﬁ S5 S5 AT-
device AR+ 6 6 S6 S6 AT+
GROUND 7 7 /N > S7 S7 GROUND
N/C S8 GROUND
N/C S9 BR+
N/C S10 BR-
N/C S11  GROUND
SATA-style NG 212 Bl
cable receptacle connector NIC S13 BT+
N/C S14  GROUND
SATA-style 1 v Target
33 A
host plug connector P2 - device

P3 V., precharge
P4 GROUND
P5 GROUND
P6 GROUND

pP7 Ve, precharge
P8 Ve
P9 V,

P10 GROSUND

P11 READY LED
P12 GROUND

P13 V., precharge
P14
P15

12
V12

Connection is
vendor-specific”

SAS plug connector

SAS internal cable
receptacle connector

Figure 34 — SAS itnernal cable assembly and destination pin assignments
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SEG Houlder
ACCEPT - DONE

itnernal

spelling should be "internal".

SEG Cox
ACCEPT - DONE (per phy WG)

5.4.1 SAS internal cables
Figure 34 — SAS internal cable assembly and destination pin assignments
P11 is not bidirectional should only have one arrow on the far end.

SEG Cox
ACCEPT - DONE

5.4.1 SAS internal cables
Figure 34 — SAS internal cable assembly and destination pin assignments
These grounds should have an arrow on both ends as they are a shield rather than a directional signal or power function.

SEG Cox
ACCEPT - DONE

5.4.1 SAS internal cables
Figure 34 — SAS internal cable assembly and destination pin assignments
These grounds should have an arrow on both ends as they are a shield rather than a directional signal or power function.

SEG Cox
ACCEPT - DONE

5.4.1 SAS internal cables
Figure 34 — SAS internal cable assembly and destination pin assignments
These grounds should have an arrow on both ends as they are a shield rather than a directional signal or power function.

IBM
ACCEPT - DONE (per PHY WG)

5.4.1 SAS internal cables
The statement << SATA-style cable receptacle on the initiator device >> should be <<  SATA-style cable receptacle (see SATA)  on the initiator device >>.

IBM
ACCEPT - DONE (per PHY WG, with "same as that defined for")

5.4.1 SAS internal cables
The following << A SAS initiator device shall use a SATA-style host plug connector for connection to the SAS internal cable. The SATA host plug connector is defined in SATA. The signal assignment for the SAS initiator device or expander device with this connector shall be the same as defined for a SATA host in SATA. >> 
should be changed to 
<< A SAS initiator device shall use a SATA-style host plug connector (see STAT) for connection to the SAS internal cable. The signal assignment for the SAS initiator device or expander device with this connector shall be the same as a SATA host (see SATA). >>

TXN
ACCEPT - DONE

4. Figure 34 the title has internal misspelled
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5.4.2 SAS external cables

The SAS external cable connectors are defined in SFF-8470 as the 4x configuration with thumbscrews. The
external cable does not carry power signals or the READY LED signal.

Although the connector always supports four physical links, the cable may support one, two, three, or four
physical links.

On external cable assemblies, the Tx signal from one connector shall be connected to the corresponding Rx
signal of the other connector (e.g., Tx 0+ (S16) of connector shall connect to Rx 0+ (S1) of the other
connector) (see 5.3.6).

SIGNAL GROUND shall not be connected to CHASSIS GROUND in the cable.

5.5 Backplanes

Backplane designs should follow the recommendations in SFF-8460.

5.6 READY LED pin

The READY LED signal may be driven by a target device to turn on an externally visible LED that indicates
the state of readiness and activity of the target device.

All target devices shall support the READY LED signal. The system is not required to generate any visual
output when the READY LED signal is raised, but if such a visual output is provided, it shall be white or green
to indicate that normal activity is being performed. Additional vendor-specific flashing patterns may be used to
signal vendor-specific conditions.

The READY LED signal is designed to pull down the cathode of an LED using an open collector or open drain

driver circuit. The target device circuitry shall be GROUND-tolerant, since-this-pin-may-be-connected-by-a
system-directhy-to-powersupply-GROUND- The LED anode shall be attached to an appropriate supply through

a current limiting resistor. The LED and the current limiting resistor may be external to the target device.

Table 32 describes the output characteristics of the READY LED signal.

Table 32 — Output characteristics of the READY LED signal

State Output current Output voltage
Drive LED off | -100 pA < Igy <100 pA 0<Vpu<36V
Drive LED on loL 215 mA 0<Vp <0225V atlg_=15mA

The READY LED signal may optionally be driven by a backplane to turn on the external LED. This usage is
vendor specific.

The READY LED signal shall be driven by a target device using the following patterns:

a) If the target device is in the standby or stopped power condition state, it shall assert READY LED
while processing a command (i.e., the LED is usually off, but flashes on when commands are
processed). The target device may be removed with no danger of mechanical damage in this state;

b) If the target device has rotating media and is in the process of performing a spin-up or spin-down, it
shall assert and negate READY LED witha 1 s + 0,1 s cycle using a 50 % + 10 % duty cycle (i.e., LED
is on for 0,5 s and off for 0,5 s);

c) |If the target device is in the active or idle power condition state, it shall assert READY LED continu-
ously except when the target device is processing a command. When processing a command, the
target device shall negate READY LED for a period long enough to be detected by an observer (i.e.,
LED is usually on, but flashes off when commands are processed); or

d) If the target device is formatting the media, it shall toggle READY LED between asserted and negated
at significant intervals during the format operation (e.g., with each cylinder change on a disk drive).
The interval is vendor-specific.

71 Working Draft Serial Attached SCSI (SAS)


LSI Lohmeyer
ACCEPT - DONE (per phy WG, removed whole secod half of sentence including all color references)

5.6 READY LED pin

Replace "shall" with "should". The visual output color is not important to the operation of the interface.


LSI Lohmeyer
ACCEPT - DONE (although compond adjectives may use extra hyphens, they don't have to. Nevertheless, removed everywhere not used preceding a noun.)

5.6 READY LED pin
Global

List item d), last sentence. Replace "vendor-specific" with "vendor specific". 

Global comment: There is no hyphen if these words are not used as an adjective modifying a noun. There are also many places in the document where the hyphen needs to be added because vendor-specific is used as an adjective modifying a noun.


MXO
ACCEPT - DONE

5.6 READY LED pin, first paragraph
Change "turn on" to "activate".

MXO
ACCEPT - DONE

5.6 READY LED pin, second paragraph
In the second sentence change "when the READY LED signal is raised" to "when the READY LED signal is asserted."

MXO
REJECT (but per PHY WG deleted whole sentence)

5.6 READY LED pin, third paragraph
Change the second sentence to:  "The READY LED circuitry in the target device shall be ground tolerant since this pin may be connected by a system directly to power supply ground."

MXO
REJECT (but sentence deleted)

5.6 READY LED pin, fifth paragraph
Change "turn on" to "activate".

MXO
ACCEPT - DONE

5.6 READY LED pin, bulleted list, item a)
Change the second sentence to: "In this state the target device may be removed with no danger of mechanical or electrical damage;"

MXO
ACCEPT - DONE (per SAS PHY WG, change to:
When processing a command, the target device shall toggle the READY LED signal in a vendor-specified manner (e.g., the LED is usually on, but is momentarily off when commands are processed);)

5.6 READY LED pin, bulleted list, item c)
The second sentence ("When processing a command, the target device shall negate READY LED for a period long enough to be detected by an observer (i.e., LED is usually on, but flashes off when commands are processed);" is vague in the extreme.  At least add some "example" times.


MXO
REJECT (but sentence deleted)

5.6 READY LED pin, fifth paragraph
Change "...may optionally be driven..." to "...may be driven..."

MXO
ACCEPT - DONE (per phy WG, change to:
If the target device is formatting the media, it shall toggle the READY LED signal in a vendor-specific manner (e.g., with each cylinder change on a disk drive).)


5.6 READY LED pin, bulleted list, item d)
The first sentence ("If the target device is formatting the media, it shall toggle READY LED between asserted and negated at significant intervals during the format operation (e.g., with each cylinder change on a disk drive)." is also vague in the extreme.  What is a "significant interval".  At least add some "example" times.

SEG Houlder
ACCEPT - DONE

The LED and the current limiting resistor may be external to the target device.

***Change this to read " The LED and the current limiting circuitry shall be external to the target device."  The standard must definitely state where the current limiting circuirty and the LED are located.

SEG Worden
ACCEPT - DONE

5.6 READY LED pin
Table 32 — Output characteristics of the READY LED signal

change <LED off> to 
"LED off / negated"

SEG Worden
ACCEPT - DONE

5.6 READY LED pin
Table 32 — Output characteristics of the READY LED signal

change <LED on> to
"LED on / asserted"

IBM
ACCEPT - DONE (per phy WG; include rather than carry)

5.4.2 SAS external cables
The statement << not carry power>> should be changed to << not contain power >>.

IBM
ACCEPT - DONE

5.6 READY LED pin
The statement << READY LED signal is raised, >> should be  << READY LED signal is asserted, >>

IBM
ACCEPT - DONE (deleted whole sentence)

5.6 READY LED pin
The following should be deleted << since this pin may be connected by a system directly to power supply GROUND. >>. The standard does not need to justify a requirement.

IBM
ACCEPT - DONE

5.6 READY LED pin
global
Whenever a signal name is used it needs to be followed by the term << signal >>. Several places in this section  READY LED is used without the term << signal >>.  It should have been written as << READY LED signal >> in all cases.

IBM
ACCEPT - DONE

5.6 READY LED pin
The title of this section is not correct. It should be << READY LED signal >>.

IBM
ACCEPT - DONE

5.6 READY LED pin
global
There should be a reference to where the <<standby or stopped power condition state,>> are defined.

IBM
ACCEPT - DONE

5.6 READY LED pin
global
There should be a reference to where the <<. active or idle power condition state,>> are defined.

ADPT
REJECT (per phy WG - Active is not determined by the cable assembly.)

9.0 P71, 5.4.2 2nd para - S/B "one, two, three, or four active physical links".

PostLB
ACCEPT - DONE

SAS PHY WG
5.6 page 71

Change "may" to "shall", requiring all targets to provide READY LED.

PostLB
ACCEPT - DONE

SAS PHY WG
5.6 page 71

Change table 32 to the following (=< used for less than or equal to symbol):

Driver state	Test condition	Requirement
Negated (LED off)	0 =<V OH =<3,6 V	-100 uA < I OH < 100 uA
Asserted (LED on)	I OL = 15 mA	0 =<V OL =<0,225 V

PostLB
ACCEPT - DONE

SAS PHY WG
5.6 page 71

Delete sentence after table 32 based on change of section name
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Target devices with rotating media transition from pattern c) to pattern b) during the spin-down process. When
the target device has reached a state stable enough for it to be removed without mechanical damage, it shall
change from pattern b) to pattern a).

5.7 Driver and receiver electrical characteristics

5.7.1 Compliance points

Signal behavior at separable connectors and integrated circuit package connections that satisfy the physical
definition for a compliance point require compliance with transmitter and receiver characteristic tables only if
the connectors or integrated circuit package connections are identified as compliance points by the supplier of
the parts that contain or comprise the candidate compliance point. Table 33 lists the compliance points.

Table 33 — Compliance points

Con;g:ﬁnce Type Description
IT intra-enclosure Internal connector; transmit serial port
IR intra-enclosure Internal connector; receive serial port
CT inter-enclosure External connector; transmit serial port
CR inter-enclosure External connector; receive serial port
XT intra-enclosure Expander or initiator phy; transmit serial port
XR intra-enclosure Expander or initiator phy; receive serial port

5.7.2 General interface specification

A TxRx connection is the complete simplex signal path between the output reference point of one SAS phy or
retimer to the input reference point of a second SAS phy or retimer, everwhich-aBER-of < 10712 is-achieved-

A TxRx connection segment is that portion of a TxRx connection delimited by separable connectors or
changes in media.

This subclause defines the interfaces of the serial electrical signal at the interoperability points IT, IR, CT, and
CR in a TxRx connection. The IT, IR, CT, and CR points are located at the connectors of a TxRx Connection.

Each conforming SAS phy shall be compatible with this serial electrical interface to allow interoperability within
a SAS environment. All TXRx connections described in this subclause shall operate within the BER objective
of 1012, The parameters specified in this section support meeting that requirement under all conditions
including the minimum input and output amplitude levels.

TxRXx connections operating at the maximum specified distances may require some form of equalization (e.g.,
transmitter pre-emphasis, receiver adaptive equalization, or passive cable equalization) to enable the signal
requirements to be met.

E
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LSI Jenkins
ACCEPT - DONE (thanks)

5.7 Driver and receiver electrical characteristics
For what it's worth, an acquaintance of mine who was not involved with the drafting of the SAS spec reviewed this document on behalf of another company.  He offered the unsolicited comment that this was a quite well written specification.  ...Just thought I'd pass that along.

SEG Houlder
ACCEPT - DONE (changed to "exceed")

operate within

***Change to "meet". The word within is ambiguous.

SEG Houlder
ACCEPT - DONE

that

Replace with "this".

SEG Cox
ACCEPT - DONE (per phy WG)

5.7.2 General interface specification
Change "interoperability" to "compliance"

SEG Cox
ACCEPT - DONE (per phy WG)

5.7.2 General interface specification
Change "conforming" to "compliant"

SEG Cox
ACCEPT - DONE
5.7.1 Compliance points
Change "physical definition" to "description" as this is consistent with the column label in Table 33.

IBM
ACCEPT - DONE

5.6 READY LED pin
The references to the a,b,c list items should have a cross-reference link.

IBM
REJECT (from minutes of Joint WG in Jan: George Penokie led a discussion of the importance or unimportance of BER (Bit Error Rate) in SAS. Bill Ham, Alvin Cox and several others attempted (without success) to convince George that all BER information in SAS is very necessary. Eventually, it was agreed that every occurrence of BER in SAS be inspected and agreement reached by the group to keep them, remove them, or reword them to emphasize a preference for the use of better BERs than
those stated in SAS.)

5.7.2 General interface specification
****
All references to a BER should be removed from this standard. The value as specific is not low enough and specifying a lower number is not practical. Any SAS design that only meets the current specified BER will fail any qualification being used today.

IBM
ACCEPT - DONE (per SAS phy WG, changed to "These signal specifications are consistent with using good quality cable assemblies constructed with shielded twinex cable with 24 gauge solid wire up to eight meters in length without using any form of equalization (e.g.,
transmitter pre-emphasis, receiver adaptive equalization, or passive cable equalization).")

5.7.2 General interface specification
****
The following statement indicates there are cable lengths specified in this standard but there are none. 

I believe that with out guidance from this standard as to what reasonable lengths are for cables this group is doing a disservice to the using community. I proposal cable lengths be specified in the same manner as they are in SPI-5.

<< TxRx connections operating at the maximum specified distances may require some form of equalization (e.g.,
transmitter pre-emphasis, receiver adaptive equalization, or passive cable equalization) to enable the signal
requirements to be met. >>

ADPT
ACCEPT - DONE (with "defined by this standard".  Per phy WG: Resolve ADPT comment by changing  "characteristic tables to:
characteristics within this standard)

10.0 P72, 5.7.1 1st para - Is "transmitter and reciever characteristic
tables, See Tables 35 & 36, only".

PostLB
ACCEPT - DONE (per Joint WG minutes in Jan: The group agreed to add the following:
These signal specifications are consistent with using good quality cable assemblies constructed with shielded
twinex cable with 24 gauge solid wire up to eight meters in length without using any form of equalization (e.g.,
transmitter pre-emphasis, receiver adaptive equalization, or passive cable equalization).
George noted that the wire gauge has to be stated in ISO phrasing.)


next to cable length text, mention that STP flow control assumes a 50 ns cable propagation delay (one-way).

Cables that support STP shall not exceed that delay(unless the receiver has more buffers than specified by the equations).


PostLB
ACCEPT - DONE

SAS PHY WG
5.6 page 72

Change  "mechanical damage" to "mechanical or electrical damage".
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@lure 35 shows the transmitter transient test circuit.

Transmitter
under test

Ve 56 ohm

T+ ——
12 nF

Probe points

12 nF
T* - ——

Vy 56 ohm

Figure 35 — Transmitter transient test circuit

Figure 36 shows the receiver transient test circuit.

73

Ve 56 ohm

Rx + <

Receiver Brob -
under test robe points
Rx - —<
V, 56 ohm

Figure 36 — Receiver transient test circuit
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SEG Houlder
REJECT (per phy WG)

Figures 35 and 36 seem out of place here. Should they be moved to the Test Loads clause or somewhere else?

ADPT
ACCEPT - DONE (Accept connector designation, reject distance. Figures will be updated.)

11.0 P73, Figure 35 & 36 - distance from connector pin to loads S/B
specified. The connector should also be identified.


21 November 2002

Table 34 defines the general interface characteristics.

/'FabM4\—GeneraI interface characteristics

T10/1562-D Revision 3

/Characteristic \ Units 1,5 Gbps 3,0 Gbps
/I Physical link rate \\ MBps 150 300
/  Bitrate (nominal) \ Mbaud 1 500 3000
/ Unit interval (UI) \ ps 666,667 333,333
Physical link rate tolerance at XR ° \l  ppm +350/-5350 | +350/-5 350
Plﬁysical link rate tolerance at IR and CR ppm + 100 + 100
Physical link rate tolerance at IT, CT, and XT ppm +100 +100
Media Impedance & ohm 100 100
A.C. coupling capacitor, maximum °© nF 12 12
\Transmitter transients, maximum 9 v +1,2 +1,2
\Receiver transients, maximum 9 / v +1,2 +1.2
ReceivbiA.C. common mode V%Itage toleran(7 MV(P-P) 150 150
Vems minimum
Receibe\r‘qA.C. common mode fereque?y/ MHz 2 to 200 2 to 200
lerance range Fcy

o 0O T 9

The mediaWrential, er-odd-mede; impedances.
Allows support ATA deviees with spread spectrum clocking.

The coupling capacitor value for A.C. coupled transmit and receive pairs.
The maximum transmitter and receiver transients are measured at nodes Vp and Vy on the
test loads shown in figure 35 (for the transmitter) and figure 36 (for the receiver) during all
power state and mode transitions. Test conditions shall include the system power supply
ramping at the fastest possible rate (both up and down).

Receivers shall tolerate sinusoidal common mode noise components within the peak-to-peak
amplitude (V) and the frequency range (Fcp)-

5.7.3 Eye masks

5.7.3.1 Eye masks overview

The eye masks shown in this subclause shall be interpreted as graphical representations of the voltage and

time limits. The time values between X1 and (1 - X1) cover all but 1

content of the total jitter population has a range of + 7 sigma.

Working Draft Serial Attached SCSI (SAS)

0-12

of the jitter population. The random
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MXO
ACCEPT - DONE (per phy WG)
5.7.3.1 Eye masks overview, first paragraph
In the last sentence change "sigma" to "standard deviations".

SEG Houlder
ACCEPT - DONE  (per phy WG)

5.7.3.1 Eye masks overview

change to "limits imposed on the signal at that particular compliance point". The added clarification is considered significant by Al Kramer.

IBM
ACCEPT - DONE

Table 34
The entries in the characteristics column should be left justified.

IBM
ACCEPT - DONE (per phy WG)

Table 34
The term << or odd mode, >> is not used anywhere else in this standard and should be deleted.

IBM
ACCEPT - DONE
Table 34
The statement << rate (both up and down). >> should be << rate for both power on and power off conditions. >>

ADPT
ACCEPT - DONE

12.0 P74, Table 34 - note b - refer to the SATA 1.0 specification

PostLB
ACCEPT - DONE
SAS PHY WG
5.7.2 General interface specification
Table 34, Page 74

Change to: Unit interval (UI) (nominal)

PostLB
ACCEPT - DONE

SAS PHY WG
5.7.2 General interface specification
Table 34, Page 74

Change to: Media impedance (nominal)
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5.7.3.2 Delivered (receive) eye mask at IR, CR, and XR

Figure 37 describes the delivered (receive) eye mask. This eye mask applies to jitter after the application of a

single pole high-pass frequency-weighting function that progressively attenuates jitter at 20 dB/decade below
a frequency of the (bit rate) / 1 667.

Absolute 4
amplitude
(in V)

Z2

Z1

ovVv

-Z1

-Z2

0 X1 X2 1-X1 1
1-X2

Normalized time (in Ul)

Figure 37 — Eye mask at IR, CR, and XR

Verifying compliance with the limits represented by the received eye mask should be done with reverse
channel traffic present in order that the effects of crosstalk are taken into account.

5.7.3.3 Jitter tolerance masks

Figure 38 describes the receiver tolerance eye masks at IR, CR, and XR and shall be constructed using the
X2 and Z2 values given in table 36. X1np shall be half the value for total jitter in table 37 and X1 shall be
half the value for total jitter in table 38, for jitter frequencies above (bit rate) / 1 667.

Absolute
amplitude
(ipn V) A (additional sinusoidal jitter) / 2
Z2
ZlOP
Z:I'TOL A outi
oV .7 "\ Outline of eye mask
7  before adding
-Z10, e . N sinusoidal jitter
Z1 b h P
OoP M- : I .
72 Prob G \<> Outline of eye mask
R O after adding
— - — > sinusoidal jitter
0 Xlg: X2 i 1
P 1-X1gp
XlTOL 1'X1TOL

Normalized time (in Ul)

Figure 38 — Deriving a tolerance mask at IR, CR, or XR
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IBM
ACCEPT - DONE

5.7.3.2 Delivered (receive) eye mask at IR, CR, and XR
The term  << delivered (receive) >> should be changed to << receive >>
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However, the leading and trailing edge slopes of figure 37 shall be preserved. As a result the amplitude value
of Z1)is less than that given in table 36 and shall be calculated from those slopes as follows:

ZlTOL = Zlop X (XZOP - (0,5 X (additional sinusoidal Jltter)) - Xlop) / (XZOP - Xlop)
Where:

a) Zltg, is the value for Z1 to be used for the tolerance masks; and
b) Zlgp X1lgp and X2qp are the values in table 36 for Z1, X1, and X2.

The X1 points in the receive tolerance masks are greater than the X1 points in the receive masks, due to the
addition of sinusoidal jitter.

Figure 39 defines the sinusoidal jitter mask.

Peak-to-
peak _ o
sinusoidal 4 Sinusoidal jitter frequency
jitter .. (log/log plot)
(in U "
. Fyow = 1,5x10°for 1,5 Gbps
15 |eee Fuow = 3,0 x 10° for 3,0 Gbps
1,0
0’1 ......... Beosesasnsanaaansaad
0 >
Fuom / 25 000 Fuom / 1667

Frequency (in kHz)
Figure 39 — Sinusoidal jitter mask

5.7.4 Transmitted signal characteristics

This subclause defines the inter-operability requirements of the transmitted signal at the driver end of a TxRx
connection as measured into the zero-length test load specified in figure 41. All specifications are based on
differential measurements.

The OOB sequence shall be performed at signal voltage levels corresponding to the lowest supported transfer
rate. Expander phys supporting attachment to SATA target devices shall use SATA 1.0 signal levels during the
first OOB sequence after a power on or hard reset if the 1,5 Gbps transfer rate is supported. As soon as
COMSAS has been exchanged, the expander phy shall increase its transmit levels to the SAS voltage levels
specified in table 36. If a COMINIT is not received within a hot plug timeout at SATA 1.0 signal levels, the
expander phy shall increase its transmit levels to the to SAS voltage levels and perform the OOB sequence
again. If no COMINIT is received within a hot plug timeout of the second OOB sequence the expander phy
shall initiate another OOB sequence using SATA 1.0 signal levels. The expander phy shall continue
alternating between sending COMINIT at SATA 1.0 signal levels and SAS signal levels until a COMINIT is
received.

If the OOB sequence is completed at the SAS voltage level and the target device is determined to be a SATA
device, the initiator phy or expander phy shall switch to SATA 1.0 voltage levels and repeat the OOB
sequence.

NOTE 9 SAS initiator phys supporting attachment to SATA target devices may use the same algorithm as
SAS expander phys.

SAS initiator phys and SAS target phys shall transmit OOB signals at the lowest supported transfer rate using
SAS signal levels.
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IBM
ACCEPT - DONE

5.7.3.3 Jitter tolerance masks
In the statement starting with << However, the leading >> the << however >> seems odd. It's not clear as to where the << however >> is referring to. Either the sentence needs to move or the << however >> should be deleted. I think deletion is the right answer.

IBM
ACCEPT - DONE (per phy WG)

5.7.4 Transmitted signal characteristics
After the first usage of the statement <<  SATA 1.0 signal levels >> there needs to be a the << (see SATA) >> reference added.

INTC
REJECT (per PHY WG)

5.7.3.3 Jitter Tolerance Masks

change "Z1" to "Z1tol"

PostLB
ACCEPT - DONE (per
SAS PHY WG
5.7.3.3 page 76

...table 36 and Z1tol and Z1op shall be defined from these slopes as follows:

PostLB
ACCEPT - DONE

5.7.3.3 Jitter tolerance masks

Format Z1tol equation using Equation editor



PostLB
ACCEPT - DONE

5.7.4 Transmitted signal characteristics

Change
SAS expander
to
expander
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Table 35 specifies the transmitted signal characteristics at Tx compliance points.

Table 35 — Transmitted signal characteristics at Tx compliance points

Compliance Signal .
point characteristic 2 Units 1,5 Gbps 3,0 Gbps
Skew P ps 20 15
Tx Off Voltage © mV(P-P) <50 <50
: : : d
IT. CT. XT Mz'ix.lmum rllse/fall t'|me ps 2773 137
Minimum rise/fall time |9 ps 133 67
MaX|mu_m transmlttgr % 10 10
output imbalance

All tests in this table shall be performed with zero-length test load shown in figure 41.
The skew measurement shall be made at the midpoint of the transition with a
repeating 0101b pattern on the physical link. The same stable trigger, coherent to the
data stream, shall be used for both the Tx+ and Tx- signals. Skew is defined as the
time difference between the means of the midpoint crossing times of the Tx+ signal

and the Tx- signal.
The transmitter off voltage is the maximum A.C. voltage measured at compliance
points IT, CT, and XT when the transmitter is logically turned off or unpowered.
Rise/fall times are measured from 20 % to 80 % of the transition with a repeating
0101b pattern on the physical link.

The maximum difference between the V+ and V- A.C. RMS transmitter amplitudes
measured on a CJTPAT test pattern into the test load shown in figure 41, as a
percentage of the average of the V+ and V- A.C. RMS amplitudes.

5.7.5 Received signal characteristics

Table 36 defines the compliance point requirements of the delivered signal at the receiver end of a TxRx
connection as measured into the test loads specified in figure 40 and figure 41.

Table 36 — Delivered signal characteristic at Rx compliance points (part 1 of 2)

Cor;g:lnatnce Signal characteristic Units SATA 1,5 Gbps 3,0 Ghps
Jitter (see figure 37) P N/A N/A See table 37 | See table 37
2x22 mV(P-P) N/A 1200 1600
2x271 mV(P-P) N/A 325 275
X1 @ Ul N/A 0,275 0,275
X2 ul N/A 0,50 0,50
IR © Skew ¢ ps N/A 80 75
Max voltage (non-op) mV(P-P) N/A 2 000 2 000
OOB detect guqrant%ed on mV(P-P) N/A 240 240
(eye opening)
0o0oB def[ect guarangeed off mV(P-P) N/A 120 120
signal level
Max near-end crosstalk mV(P-P) N/A 100 100
77 Working Draft Serial Attached SCSI (SAS)



LSI Jenkins
ACCEPT - DONE

5.7.4 Transmitted signal characteristics
Table 35 — Transmitted signal characteristics at Tx compliance points

133 ps (0.2 UI) provides no overlap with required 3Gbps max rise time.  I believe the initial intent was to track SATA.  However, the SATA min risetime at 1.5Gbps is being changed to 100 ps (0.15 UI).  I propose that SAS change this value to 67 ps (0.1 UI) at 1.5 Gbps, allowing extra room for higher performance devices.

I also propose that the minimum rise/fall time of 67 ps (0.2 UI) at 3 Gbps be changed to 50 ps (0.15 UI) for similar reasons.

MXO
ACCEPT - DONE
SAS PHY WG
5.7.4 page 77
Table 35

Change Note c:
... unpowered or during idle time of an OOB signal.


5.7.4 Transmitted signal characteristics, Table 35 - Transmitted signal characteristics at Tx compliance points
In note c) change "...logically turned off..." to "...not being driven..."

SEG Cox
ACCEPT - DONE
5.7.4 Transmitted signal characteristics
Table 35 — Transmitted signal characteristics at Tx compliance points
***
Change 133 to 67

IBM
ACCEPT - DONE (xref to 5.7.8)
5.7.5 Received signal characteristics

Table 35
There need to be a reference to were the << CJTPAT test pattern >> is.

IBM
REJECT (per phy WG reject IBM comment to split tables.)

5.7.5 Received signal characteristics

Table 36
This table should be broken into three tables with titles of:
<< Delivered signal characteristic at IR compliance points >>, << Delivered signal characteristic at CR compliance points >>, and << Delivered signal characteristic at XR compliance points >>. Then the first column can be deleted and the table will not flow across multiple pages. 

INTC
ACCEPT - DONE

5.7.4 Transmitted Signal Characteristics

General comment: A 3Gb PHY hitting maximum specs for compliance point 
CT will not be able to pass both bit rate r/f times.  Reduce min r/f 
time for 1,5 from 133 to 67ps.

ADPT
REJECT (per phy WG: Not needed with incorporation of OOB characteristics in Table 35.)

13.0 P77, Top of page - add a new sub-clause 5.7.4.1

PostLB
ACCEPT - DONE
SAS PHY WG
7.5.4 page 77
Table 35
delete
Condition a) to be included as note f in table 35 as follows:
The maximum difference in the average differential voltage (D.C. offset) component between the burst times and the idle times of an OOB signal.
Add line to table with Signal characteristic = OOB offset delta (with a reference to note f), Units = mV, and values for 1,5 and 3,0 Gbps of +/- 25.

PostLB
ACCEPT - DONE
SAS PHY WG
7.5.4 page 77
Table 35

Condition b) and c) to be included as note g in table 35 as follows:
The maximum difference in the average of the common mode voltage between the burst times and the idle times of an OOB signal.
Add line to table with Signal characteristic = OOB Common mode delta (with a reference to note g), Units = mV, and value for 1,5 and 3,0 Gbps of +/- 50.


PostLB
ACCEPT - DONE
SAS PHY WG
7.5.4 page 77

Characteristic requirements moved into table 35. Delete this text.
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Table 36 — Delivered signal characteristic at Rx compliance points (part 2 of 2)

Compliance

point Signal characteristic Units SATA 1,5 Gbhps 3,0 Gbps
Jitter (see figure 37) P ———— N/A See table 37 | See table 37

2x22 mV(P-P) N/A 1 600 1600

2x271 mV(P-P) N/A 275 275
X1 2 ul N/A 0,275 0,275

X2 ul N/A 0,50 0,50

CR Skew ¢ ps N/A 80 75
Max voltage (non-op) mV(P-P) N/A 2 000 2000

OOB detect guqrant%ed on mV(P-P) N/A 240 240

(eye opening)
ooB de_tect guarancteed off mV(P-P) N/A 120 120
signal level
Max near-end crosstalk mV(P-P) N/A 100 100
Jitter (see figure 37) P See table 37 | See table 37 | See table 37

2x22 mV(P-P) 600 1200 1600

2x271 mV(P-P) 225 325 275
X1 2 ul 0,275 0,275 0,275

X2 ul 0,50 0,50 0,50

XR Skew ¢ ps 50 80 75
Max voltage (non-op) mV(P-P) 2 000 2000 2000

OOB detect guqrant%ed on mV(P-P) 240 240 240

(eye opening)
OOB defcect guarangeed off mV(P-P) 120 120 120
signal level
Max near-end crosstalk mV(P-P) <50 100 100

@ The value for X1 shall be half the value given for total jitter in table 37. The test or analysis shall
include the effects of a single pole high-pass frequency-weighting function that progressively

attenuates jitter at 20 dB/decade below a frequency of (bit rate) / 1 667.
The value for X1 applies at a total jitter probability of 10712, At this level of probability direct visual

comparison between the mask and actual signals is not a valid method for determining compliance
with the jitter output requirements.

off level.

Worst case signals are trapezoidal. The guaranteed on level is based on a 2x ratio to the guaranteed

The skew measurement shall be made at the midpoint of the transition with a repeating 0101b pattern

on the physical link. The same stable trigger, coherent to the data stream, shall be used for both the
Rx+ and Rx- signals. Skew is defined as the time difference between the means of the midpoint
crossing times of the Rx+ signal and the Rx- signal.

If SATA device attachment is supported at the IR location, requirements of SATA shall be met at IR.

Working Draft Serial Attached SCSI (SAS)
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LSI Jenkins
ACCEPT - DONE (per phy call 2/21 they are not intended to line up with SATA values because the SATA values are not high enough. However, they have been defined better.)

5.7.4 Transmitted signal characteristics
Table 36 — Delivered signal characteristic at Rx compliance points (part 2 of 2)
"OOB detect guaranteed on (eye opening) ... OOB detect guaranteed off signal level "

It is unclear to me a) how to interpret these values, and b) how they are meant to line up (if at all) with the SATA spec values.  The signal characteristic names suggest that the first spec is the eye opening of a minimum valid signal, while the second spec is the absolute peak-peak voltage of noise which must be ignored.  This is fine, but it is unclear how this relates to footnote c which seems to be describing something different.

Regarding lining up with SATA, that document specifies "squelch detector threshold" with a min/max of 50/200 mVp-p.

Apologies for having no clear recommended change, but it seems that a 120 mV required noise tolerance does not compare well with SATA's threshold range of 50 to 200 mV.

IBM
ACCEPT - DONE (per phy call 2/21)

5.7.5 Received signal characteristics

Table 36
The term << guaranteed >> should be deleted in all cases. Standards in general do not give guarantees. I do not believe anything would be lost if it is deleted.

PostLB
ACCEPT - DONE

5.7.5 Received signal characteristics

Table 36 - Delivered signal characteristic

Some of the Jitter Units cells are blank; change to N/A
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5.7.6 Jitter

Table 37 defines the allowable jitter at the compliance points.

21 November 2002

Table 37 — Jitter compliance points

) ) 1,5 Gbps 3,0 Gbps
Compliance point —— — —— —
Deterministic jitter Total jitter Deterministic jitter Total jitter
IR 0,35 0,55 0,35 0,55
CR 0,35 0,55 0,35 0,55
XR 0,35 0,55 0,35 0,55

& Units are in UL.

The values for jitter in this section are measured at the average amplitude point.

Total jitter is the sum of deterministic jitter and random jitter. If the actual deterministic jitter is less
than the maximum specified, then the random jitter may increase as long as the total jitter does not
exceed the specified maximum total jitter.

Total jitter is specified at a probability of 1012,

The deterministic and total values in this table apply to jitter after application of a single pole
high-pass frequency-weighting function that progressively attenuates jitter at 20 dB/decade below
a frequency of (bit rate) / 1 667.

If total jitter delivered at any point is less than the maximum allowed, then the jitter distribution of
the signals is allowed to be asymmetric. The total jitter plus the magnitude of the asymmetry shall
not exceed the allowed maximum total jitter. The numerical difference between the average of the
peaks with a BER < 1012 and the average of the individual events is the measure of the
asymmetry. Jitter peak-to-peak measured < (maximum total jitter - [Asymmetry|).

o T

5.7.7 Jitter tolerance

Table 38 defines the minimum allowable jitter at the compliance points.

Table 38 — Jitter tolerance compliance points

1,5 Gbps 3,0 Ghps
Compliance
point Sinusoidal | Deterministic Total Sinusoidal | Deterministic Total
jitter © jitter & jitter f jitter d jitter & jitter f
CR 0,10 0,35 0,65 0,10 0,35 0,65
IR 0,10 0,35 0,65 0,10 0,35 0,65
XR 0,10 0,35 0,65 0,10 0,35 0,65

Units are in UI.

b Sinusoidal swept frequency: 900 kHz to > 5 MHz. The jitter values given are normative for a

combination of deterministic jitter, random jitter, and sinusoidal jitter that receivers shall be able to
tolerate without exceeding a BER of 10712,

¢ Deterministic jitter: 900 kHz to 750 MHz. No value is given for random jitter. For compliance with this

standard, the actual random jitter amplitude shall be the value that brings total jitter to the stated value
at a probability of 1012,

4" Sinusoidal swept frequency: 1 800 kHz to > 5 MHz. Receivers shall tolerate sinusoidal jitter of

progressively greater amplitude at lower frequencies, according to the mask in figure 39 with the
same deterministic jitter and random jitter levels as were used in the high frequency sweep.

€ Deterministic jitter: 1 800 kHz to 1 500 MHz. The additional 0,1 Ul of sinusoidal jitter is added to

ensure the receiver has sufficient operating margin in the presence of external interference.

The deterministic and total values in this table apply to jitter after application of a single pole high-pass
frequency-weighting function that progressively attenuates jitter at 20 dB/decade below a frequency
of (bit rate) / 1 667.
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SEG Houlder
ACCEPT - DONE
SAS PHY WG
5.7.7 page 79
Table 38

Accept both Seagate comments but impolement as follows:
Combine notes b/d and c/e as suggested but separate the applied frequency ranges to separate footnotes and reference the new footnotes in the columns where they apply. References to b, c, d, and e will now need two reference designators: one for the text and one for the frequency range. 4 notes changed into 6 notes.

***The requirements of both notes b and d should be worded the same except for the swept frequency range (first sentence of each note). Combining requirements of both should make both notes look like this:

The jitter values given are normative for a combination of deterministic jitter, random jitter, and sinusoidal jitter that receivers shall be able to tolerate without exceeding a BER of 10-12. Receivers shall tolerate sinusoidal jitter of
progressively greater amplitude at lower frequencies, according to the mask in figure 39 with the same deterministic jitter and random jitter levels as were used in the high frequency sweep.



SEG Houlder
ACCEPT - DONE
SAS PHY WG
5.7.7 page 79
Table 38

Accept both Seagate comments but impolement as follows:
Combine notes b/d and c/e as suggested but separate the applied frequency ranges to separate footnotes and reference the new footnotes in the columns where they apply. References to b, c, d, and e will now need two reference designators: one for the text and one for the frequency range. 4 notes changed into 6 notes.

***Again the requirements of notes c and e should be combined and applied to both notes:

No value is given for random jitter. For compliance with this
standard, the actual random jitter amplitude shall be the value that brings total jitter to the stated value at a probability of 10-12. The additional 0,1 UI of sinusoidal jitter is added to
ensure the receiver has sufficient operating margin in the presence of external interference.


PostLB
ACCEPT - DONE

5.7.6 Jitter
Table 37 - Jitter compliance points

The notes need to be referenced.
a - general
b - general
c - total jitter columns
d - total jitter columns
e - deterministic and total columns
f - total jitter columns



PostLB
ACCEPT - DONE

5.7.7 Jitter tolerance
Table 38 - Jitter tolerance compliance points

Note a is not referenced but should be
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5.7.8 Jitter compliance test pattern (CJTPAT)

The jitter test pattern within a compliant protocol frame (CJTPAT) shall be used for all jitter testing unless
otherwise specified. Annex A defines the required pattern on the physical link and information regarding
special considerations for scrambling and running disparity.

Working Draft Serial Attached SCSI (SAS) 80


IBM
ACCEPT - DONE (Accept IBM comment. make the following changes:

Change section title to:
Compliant jitter test pattern (CJTPAT)

Change first sentence to:
The CJTPAT within a compliant protocol frame shall be used for all jitter testing unless otherwise specified.)


5.7.8 Jitter compliance test pattern (CJTPAT)
What the heck does CJPAT stand for:  Jitter compliance test pattern or compliant protocol frame? It appears to be defined as both here. This needs to be resolved.


T10/1562-D Revision 3

5.7.9 Impedance specifications

Table 39 defines impedance requirements.

21 November 2002

Table 39 — Impedance requirements

Requirement Units 1,5 Gbps 3,0 Gbps
Time domain reflectometer rise time 20 % to 80 % & P ps 100 50
Media (PCB or cable)
Differential impedance P ¢ @ ohm 100 + 10 100 + 10
Single-ended impedance match P ¢ @ ohm + +
Common mode impedance ? ¢ @ ohm 325+75 325+75
Mated connectors
Differential impedance ® ¢ @ ohm 100 + 15 100 + 15
Single-ended impedance match ?: ¢ d ohm + +5
Common mode impedance ® ¢ @ ohm 325+75 325+75
Receiver termination
Differential impedance ® & T ohm 100 + 15 100 + 15
Single-ended impedance match ° & T ohm +5 +5
Receiver termination time constant ® & T ps 150 max 100 max
Common mode impedance P © ohm 20 min/40 max 20 min/40 max
Transmitter source termination
Differential impedance P ohm 60 min/115 max | 60 min/115 max
Single-ended impedance match P ohm +5 +5
Common mode impedance ° ohm 15 min/40 max 15 min/40 max

& All times indicated for time domain reflectometer measurements are recorded times. Recorded times

are twice the transit time of the time domain reflectometer signal.

b All measurements are made through mated connector pairs.

¢ The media impedance measurement identifies the impedance mismatches present in the media when
terminated in its characteristic impedance. This measurement includes mated connectors at both
ends of the media, when present, and any intermediate connectors or splices.

Where the media has an electrical length of > 4 ns the procedure detailed in SFF-8410, or an
equivalent procedure, shall be used to determine the impedance.

€ The receiver termination impedance specification applies to all receivers in a TxRx connection and
covers all time points between the connector nearest the receiver, the receiver, and the transmission
line terminator. This measurement shall be made from that connector.

At the time point corresponding to the connection of the receiver to the transmission line the input

capacitance of the receiver and its connection to the transmission line may cause the measured

impedance to fall below the minimum impedances specified in this table. The area of the impedance
dip (amplitude in units of I, the reflection coefficient, and duration in time) caused by this capacitance
is the receiver termination time constant. The receiver time constant shall not be greater than the
values shown in this table. An approximate value for the receiver termination time constant is given by
the product of the amplitude of the dip (in units of I') and its width (in ps) measured at the half
amplitude point. The amplitude is defined as being the difference in the reflection coefficient between
the reflection coefficient at the nominal impedance and the reflection coefficient at the minimum
impedance point. The value of the receiver excess input capacitance is given by C = (receiver
termination time constant) / (RO || RR), where (RO || RR) is the parallel combination of the
transmission line characteristic impedance and termination resistance at the receiver
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IBM
ACCEPT - DONE (added space to table cells)

5.7.9 Impedance specifications

Table 39
The formatting of table 39 needs work. The super-script is running into the double lines.

IBM
ACCEPT - DONE
5.7.9 Impedance specifications

Table 39
The last sentence of the footnotes does not have a period.

IBM
ACCEPT - DONE (per phy WG, with tweaks.  Add the following definition:
Media: A term referring to particular elements comprising the interconnect including copper cables, pc boards, or other transmission line materials.)

5.7.9 Impedance specifications

Table 39
The term << media >> is not defined. This needs to be added to the glossary.

INTC
ACCEPT - DONE

5.7.9 Impedence specifications 
Table 39 - Impedance requirements footnote f: 
The text uses an upper-case greek letter "gamma" that normally  
represents a complex number. To represent the "magnitude" of  
the reflection coefficient, use the lower-case greek letter "rho".

INTC
ACCEPT - DONE

5.7.9 Impedance specifications
Table 39 -  Impedance requirements footnote f:
The text uses an upper-case greek letter "gamma" that normally 
represents a complex number. To represent the "magnitude" 
of the reflection coefficient, use the lower-case greek letter "rho".

PostLB
ACCEPT - DONE

5.7.9 Impedance specifications

Format C equation in footnote using Equation editor
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5.7.10 Electrical TxRx connections

TxRx connections may be divided into TxRx connection segments. In a single TxRx connection individual
TxRx connection segments may be formed from differing media and materials, including traces on printed
wiring boards and optical fibers. This subclause applies only to TxRx connection segments that are formed
from an electrically conductive media.

Each electrical TxRx connection segment shall comply with the impedance requirements of table 39 for the
media from which they are formed. An equalizer network, if present, shall be part of the TxRx connection.

TxRx connections that are composed entirely of electrically conducting media shall be applied only to
homogenous ground applications (e.g., between devices within an enclosure or rack, or between enclosures
interconnected by a common ground return or ground plane).

5.7.11 Transmitter characteristics

For all inter-enclosure TxRx connections, the transmitter shall be A. C. coupled to the interconnect through a
transmission network.

For intra-enclosure TxRx connections the expander transmitter shall be A. C. coupled to the interconnect.
Other transmitters may be A. C. or D. C. coupled.

A combination of a zero-length test load and the transmitter compliance transfer function (TCTF) test load
methodology is used for the specification of the external, initiator, expander or target device transmitter
characteristics. This methodology specifies the transmitter signal at the test points on the required test loads.
The transmitter shall use the same settings (e.g., pre-emphasis, voltage swing, etc.) with both the zero-length
test load and the TCTF test load. The received signal specifications shall be met under each of these loading
conditions.

The TCTF is the mathematical statement of the transfer function through which the transmitter shall be
capable of producing acceptable signals as defined by a receive mask. The transmission magnitude
response, [S»1], of the TCTF in dB satisfies the following equation:

| S»1 | <-20 log (e) {[6,5 x 1¢70 (f %] + [2,0 x 1010 ()] + [3,3 x 1¢°%° (#12)]} dB

The TCTF is used to specify the requirements on t mitters that may or may not incorporate pre-emphasis
or other forms of compensation. A compliance inteEjnect is any physical interconnect with equal or greater
loss at all frequencies than that required by the TCTF.

Compliance with the TCTF test load requirement shall be determined either:

a) by measuring the signal produced by the transmitter through a physical compliance interconnect
attached to the transmitter; or
b) by mathematically processing through the TCTF the signal captured using a zero-length test load.

Compliance with the zero-length test load requirement shall be determined by measurement made across a
load equivalent to the zero-length load shown in figure 41.

For both test load cases, the transmitter shall deliver the output voltages and timing listed in table 36 at the
designated compliance points. The default mask shall be CR for inter-cabinet TXRx connections and IR for
intra-cabinet TXRx connections. The eye masks are shown in 5.7.3.

&
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MXO
ACCEPT - DONE (changed satisfies to is given by)

5.7.11 Transmitter characteristics, fourth paragraph
In the last sentence replace "...satisfies the following equation." with "...shall satisfy the following equation."

MXO
ACCEPT - DONE (equation completely rewritten by phy WG).

5.7.11 Transmitter characteristics
Replace the equation after the fourth paragraph with:
| S21 | = -{20 log10 (e)} {[6,5 x 10^-6 (f^0,5)] + [2,0 x 10^-10 (f)] + [3,3 x 10^-20 (f^2)]} dB

MXO
ACCEPT - DONE (per phy WG, Add text at the end of the last sentence in the paragraph so that the sentence reads:   "A compliance interconnect is any physical interconnect with equal or greater loss at  frequencies from 150 MHz to 3,0 GHz and that also meets the ISI loss requirements shown in figures 42 and 43.")

5.7.11 Transmitter characteristics, fifth paragraph
Add text at the end of the last sentence in the paragraph so that the sentence reads:   "A compliance interconnect is any physical interconnect with equal or greater loss at all frequencies than that required by the TCTF and that also meets the ISI loss requirements shown in figures 42 and 43."

MXO
ACCEPT - DONE (per phy WG Delete "an" to resolve MXO comment)

5.7.10 Electrical TxRx connections, first paragraph
Change "media" to "medium" (AN electrically conductive MEDIUM).

IBM
ACCEPT - DONE

5.7.11 Transmitter characteristics
global
The term << A. C. >> needs to be changed to <<A.C.>> in all cases.

IBM
ACCEPT - DONE

5.7.11 Transmitter characteristics
global
The term << D. C. >> needs to be changed to <<D.C.>> in all cases.

IBM
ACCEPT - DONE

5.7.11 Transmitter characteristics
global
There should be no << etc. >> at the end of an e.g. list. The ect is implied in all e.g. lists and is therefore not needed. 

IBM
ACCEPT - DONE (f is the signal frequency in hertz.)

5.7.11 Transmitter characteristics
In the equation for S21 it in not clear what  << f >> is. There needs to be a << Where: >> after the equation that describes << f >>.

IBM
REJECT (per phy WG, "a" intentionally left out as inclusion of it implies a single measurement. Multiple measurements)

5.7.11 Transmitter characteristics
The statement << determined by measurement made >> seems to be missing a word. I think it should be <<  determined by a  measurement made >>.

INTC
REJECT (per phy WG)

5.7.11 Transmitter characteristics
Clarify whether both cases must pass, or whether one or the 
other is sufficient.

ADPT
ACCEPT - DONE (changed to inter-enclosure and intra-enclosure transmitter)

14.0 P82, 5.7.11, 3rd para - Is "specification of the external, initiator,
expander .....device transmitter". S/B "specification of the initiator,
expander .....device transmitter". What is an external device transmitter?

PostLB
ACCEPT - DONE

5.7.11 Transmitter characteristics

Format S21 equation using Equation editor
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Figure 40 shows the compliance interconnect test load.

10 nF 50 ohm

TCTF

Intra-enclosure uses the SAS internal connector.
Inter-enclosure uses the SAS external connector.

Figure 40 — Compliance interconnect test load

Figure 41 shows the zero-length test load.

10 nF 50 ohm

Intra-enclosure uses the SAS internal connector.
Inter-enclosure uses the SAS external connector.

Figure 41 — Zero-length test load
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Figure 42 shows an ISl loss example at 3,0 Gbps.
S,, (dB)

A Compliance interconnect magnitude response and
ISI loss example for 3,0 Gbps

-10,9 dB
Sample compliance interconnect

P> Frequency (GHz)

Figure 42 — ISl loss example at 3,0 Gbps

Figure 43 shows an ISl loss example at 1,5 Gbps.

S,, (dB)

Compliance interconnect magnitude response and ISl
0 loss example for 1,5 Gbps

S54dB H—————
Sample compliance interconnect

P Frequency (GHz)

Figure 43 — ISl loss example at 1,5 Gbps

5.7.12 Receiver characteristics

The receiver shall be A. C. coupled to the interconnect through a receive network. The receive network shall
terminate the TxRx connection by a 100 ohm equivalent impedance as specified in table 39.

The receiver shall operate within a BER of 10 12 \when a SAS signal with valid voltage and timing
characteristics is delivered to the compliance point from a 100 ohm source. The delivered SAS signal shall be
considered valid if it meets the voltage and timing limits specified in table 36.

Additionally the receiver shall also operate within the BER objective when the signal at a receiving phy has the
additional sinusoidal jitter present that is specified in table 38 and the common mode signal V¢, over
frequency range F¢), as specified in table 34. The jitter tolerance figure is given in figure 38 for all Rx
compliance points in a TXRx connection. The figure given assumes that any external interference occurs prior
to the point at which the test is applied. When testing the jitter tolerance capability of a receiver, the additional
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PostLB
ACCEPT - DONE

5.7.12 Receiver characteristics

10 -12  remove space


T10/1562-D Revision 3 21 November 2002

0,1 Ul of sinusoidal jitter may be reduced by an amount proportional to the actual externally induced
interference between the application point of the test and the input to the receiving phy. The additional jitter
reduces the eye opening in both voltage and time.

5.7.13 Spread spectrum clocking

Phys shall not transmit with spread spectrum clocking. Expander phys that support being attached to SATA
target phys shall support receiving with spread spectrum clocking (see SATA). The expander device shall
retime data from a SATA target phy with an internal clock before forwarding to the rest of the domain.

5.8 Non-tracking clock architecture

Phys shall be designed with a non-tracking clock architecture; the receive clock derived from the received bit
stream shall not be used as the transmit clock. Expander phys that support being attached to SATA target
phys shall tolerate clock tracking by the SATA target phy.
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6 Phy layer

6.1 Phy layer overview

The phy layer interfaces to the physical layer, performs 8b10b coding, and manages the phy reset sequence.
6.2 Encoding (8b10b)

6.2.1 Encoding overview

All data bytes transferred in SAS are encoded into 10 bit data characters using 8b10b coding. Additional
characters not related to data bytes are called control characters.

All characters transferred in SAS are grouped into four byte sequences called dwords. A primitive is a dword
whose first byte is a control character and remaining three bytes are data characters.

Primitives are defined with both negative and positive starting disparity. SAS defines numerous primitives
starting with the K28.5 control character. Table 40 shows special character usage in SAS and SATA.

Table 40 — Special character usage

First Usage in SATA

character (informative) Usage in SAS

K28.3 All primitives except ALIGN Primitives used only inside STP connections
K28.5 ALIGN ALIGN and all primitives defined in this standard
Dxx.y Data Data

Primitives are defined in 7.1.
A data dword is a dword starting with a data character.

Disparity shall be maintained separately on each physical link. Expander devices shall convert incoming 10 bit
characters to 8 bit bytes and generate the 10 bit character with correct disparity for the output physical link.
Physical links may or may not begin operation with the same disparity after the reset sequence.

6.2.2 8b10b coding introduction

Information to be transmitted across a physical link shall be encoded eight bits at a time into an 10-bit
transmission character and then transmitted serially bit-by-bit across the link. Information received over the
link shall be collected ten bits at a time, and those transmission characters that are used for data, called data
characters, shall be decoded into the correct eight-bit codes. The 10-bit transmission code supports all 256
eight-bit combinations. Some of the remaining transmission characters, referred to as special characters, are
used for functions that are to be distinguishable from the contents of a frame.

The encodings defined by the transmission code ensure that sufficient transitions are present in the serial bit
stream to make clock recovery possible at the receiver. Such encoding also greatly increases the likelihood of
detecting any single or multiple bit errors that may occur during transmission and reception of information. In
addition, some of the special characters of the transmission code contain a distinct and easily recognizable bit
pattern (a comma) which assists a receiver in achieving word alignment on the incoming bit stream.

6.2.3 8b10b encoding notation conventions

This subclause uses letter notation for describing information bits and control variables. Such notation differs
from the bit notation specified by the remainder of this standard. The following text describes the translation

process between these notations and provides a translation example. It also describes the conventions used
to name valid transmission characters. This text is provided for the purposes of terminology clarification only.

An unencoded information byte is composed of eight information bits A, B, C, D, E, F, G, H and the control
variable Z. This information is encoded into the bits a, b, c, d, e, |, f, g, h, j of a 10-bit transmission character.
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LSI Lohmeyer
ACCEPT - DONE (globally)

6.2.1 Encoding overview
Global

Replace "10 bit" with "10-bit" whenever this phrase is used as an adjective to modify characters or bytes.

This comment also applies to the occurrences of "8 bit", which should be changed to "8-bit".


MXO
ACCEPT - DONE

6.2 Encoding (8b10b), 6.2.1 Encoding overview, first paragraph
In the first sentence, change  "10 bit" to "10-bit".  There are four additional occurrences of different values in this clause to change.  There are no other occurrences of this in the draft.

MXO
ACCEPT - DONE

6.2 Encoding (8b10b), 6.2.1 Encoding overview, second paragraph
Change “four byte” to “four-byte”.

MXO
ACCEPT - DONE

6.2 Encoding (8b10b), 6.2.1 Encoding overview, third paragraph after Table 40 - Special character usage
Change “10 bit” to “10-bit”.

MXO
ACCEPT - DONE

6.2 Encoding (8b10b), 6.2.1 Encoding overview, third paragraph after Table 40 - Special character usage
Change “8 bit” to “8-bit”.


MXO
ACCEPT - DONE

6.2 Encoding (8b10b), 6.2.1 Encoding overview, third paragraph after Table 40 - Special character usage
Change “10 bit” to “10-bit”.

MXO
ACCEPT - DONE (added definitions for disparity and running disparity from FC-FS.  Changed several uses of "disparity" to "running disparity" throughout SAS to match the definitions.)

6.2 Encoding (8b10b), 6.2.1 Encoding overview, third paragraph
The term "disparity" is introduced without definition.  Either add definitions for the various forms of "disparity", or reference 6.3.3 Valid and invalid transmission characters.

MXO
REJECT (it's a significant increase, why not communicate that)

6.2.2 8b10b coding introduction, second paragraph
In the second sentence, delete the word "greatly".

MXO
REJECT  (any pattern is recognizable.  The fact that a comma is all zeros makes it easy to detect with simpler logic.)

6.2.2 8b10b coding introduction, second paragraph
In the third sentence, delete the word "easily".

IBM
REJECT (but moved column to the right.  Shows the differences between SAS and SATA primitives.)

6.2.1 Encoding overview

Table 40
The << Usage in SATA >> column should be deleted. As most there could be a  footnote  stating << For the  SATA usage of K28.3 and K28.5 characters see SATA. >>

PostLB
ACCEPT - DONE (only when a dash follows the 8, though)

6.2.2 8b10b coding introduction

Change all the "eight-"s in this section to "8" since 10 is expressed as "10"
(also see INTC comment in glossary)


PostLB
ACCEPT - DONE

6.2.2 8b10b coding introduction

an 10-bit should be a 10-bit


PostLB
ACCEPT - DONE

6.2.1 Encoding overview
Table 40 - Special character usage

add K28.6 since ERROR uses it (to table and text)
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An information bit contains either a binary zero or a binary one. A control variable has either the value D or the
value K. When the control variable associated with an unencoded information byte contains the value D, that
byte is referred to as a valid data byte. When the control variable associated with an unencoded information
byte contains the value K, that byte is referred to as a special code.

The information bit labeled A corresponds to bit 0 in the numbering scheme of this specification, B
corresponds to bit 1, and so on, as shown in table 41. The control variable is typically not specified. When the
control variable is not specified, this standard assumes its value to be D (data).

Table 41 — Bit designhations

Bit notation 7 6 5 4 3 2 1 0 | Control variable
Unencoded bit H G = E D c B A 7
notation

Each valid transmission character has been given a name using the following convention:
ZXX.y
Where:

a) Zisthe control variable of the unencoded information byte. The value of Z is used to indicate whether
the transmission character is a data character (Z = D) or a special character (Z = K);

b) xxis the decimal value of the binary number composed of the bits E, D, C, B, and A of the unencoded
information byte in that order; and

c) vy isthe decimal value of the binary number composed of the bits H, G, and F of the unencoded infor-
mation byte in that order.

Table 42 shows the conversion from byte notation to the transmission character naming convention described
above.

Table 42 — Conversion example

Byte notation BCh

7654 3210 Control
1011 112100 K
HGF EDCBA Z
101 11100 K

Unencoded bit notation ||[Z EDCBA HGF
reordered to conform with
ZXX.y naming convention K 11100 101

Bit notation

Unencoded bit notation

Transmission character

K 28 .5
name

Most Kxx.y combinations do not result in valid transmission characters within the 8b10b transmission code.
Only those combinations that result in special characters as specified by table 44 are considered valid.

6.3 Character encoding and decoding

6.3.1 Introduction

This subclause describes how to select valid transmission characters (encoding) and check the validity of
received transmission characters (decoding). It also specifies the ordering rules to be followed when
transmitting the bits within a character and the characters within the higher-level constructs specified by the
document (i.e., primitives and frames).
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MXO
ACCEPT - DONE (and following sentence too. D vs. K is always used in the Dxx.y format; I don't think this section applies to normal data references)


6.2.3 8b10b encoding notation conventions, fourth paragraph
Delete the sentence, "The control variable is typically not specified."  Item a) in the following bulleted list states what the values of the control variable are.

PostLB
ACCEPT - DONE

6.2.3 8b10b encoding conventions

this specification should be this standard
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6.3.2 Transmission order

Within the definition of the 8b10b transmission code, the bit positions of the transmission characters are
labeled a, b, c, d, e, |, f, g, h, and j. Bit a shall be transmitted first, followed by bits b, c, d, e, i, f, g, h, and j, in
that order. Bit i shall be transmitted between bit e and bit f, rather than in the order that would be indicated by
the letters of the alphabet.

Characters within primitives shall be transmitted sequentially beginning with the special character used to
distinguish the primitive (e.g., K28.5 or K28.3) and proceeding character by character from left to right within
the definition of the primitive until all characters of the primitive are transmitted.

The contents of a frame shall be transmitted sequentially beginning with the primitive used to denote the start
of frame (SOF delimiter) and proceeding character by character from left to right within the definition of the
frame until the primitive used to denote the end of frame (EOF delimiter) is transmitted.

6.3.3 Valid and invalid transmission characters

6.3.3.1 Definitions

Table 43 and table 44 define the valid data characters (Dxx.y characters) and valid special characters (Kxx.y
characters), respectively, and shall be used for both generating valid transmission characters (encoding) and
checking the validity of received transmission characters (decoding). Each Valid-Data-Byte or special code
entry has two columns that represent two (not necessarily different) transmission characters, corresponding to
the current value of the running disparity (Current RD - or Current RD +). Running disparity is a binary
parameter with either the value negative (-) or the value positive (+). The running disparity at the beginning of
an primitive is the beginning running disparity (beginning RD).

After powering on, the transmitter shall initialize the Current RD to negative. Upon transmission of any
transmission character, the transmitter shall calculate a new value for its running disparity based on the
contents of the transmitted character.

After powering on or exiting diagnostic mode (the definition of diagnostic mode is beyond the scope of this
standard), the receiver should assume either the positive or negative value for its initial running disparity.
Upon reception of any transmission character, the receiver shall determine whether the transmission
character is valid or invalid according to the following rules and shall calculate a new value for its running
disparity based on the contents of the received character.

The following rules for running disparity shall be used to calculate the new running disparity value for
transmission characters that have been transmitted (i.e. transmitter’s running disparity) and that have been
received (i.e. receiver’s running disparity).

Running disparity for a transmission character shall be calculated on the basis of sub-blocks, where the first
six bits (‘abcdei’ b) form one sub-block (six-bit sub-block) and the second four bits (‘fghj’ b) form the other
sub-block (four-bit sub-block). Running disparity at the beginning of the six-bit sub-block is the running
disparity at the end of the last transmission character. Running disparity at the beginning of the four-bit
sub-block is the running disparity at the end of the six-bit sub-block. Running disparity at the end of the
transmission character is the running disparity at the end of the four-bit sub-block.

Running disparity for the sub-blocks shall be calculated as follows:

a) Running disparity at the end of any sub-block is positive if the sub-block contains more ones than
zeros. It is also positive at the end of the six-bit sub-block if the six-bit sub-block is 000111b, and it is
positive at the end of the four-bit sub-block if the four-bit sub-block is 0011b.

b) Running disparity at the end of any sub-block is negative if the sub-block contains more zeros than
ones. It is also negative at the end of the six-bit sub-block if the six-bit sub-block is 111000b, and it is
negative at the end of the four-bit sub-block if the four-bit sub-block is 1100b.

c) Otherwise, running disparity at the end of the sub-block is the same as at the beginning of the
sub-block.

All sub-blocks with equal numbers of zeros and ones are disparity neutral. In order to limit the run length of
zeros or ones between sub-blocks, the 8b10b transmission code rules specify that sub-blocks encoded as
000111b or 0011b are generated only when the running disparity at the beginning of the sub-block is positive;
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SEG Coomes
ACCEPT - DONE

6.3.3.1 Definitions
Change:
an primitive
To:
a primitive

IBM
ACCEPT - DONE (deleted parens altogether)

6.3.2 Transmission order
The statement << (SOF delimiter) >> is not complete in SAS because we use other  delimiters. It should be change to << (e.g., SOF delimiter) >>.

IBM
ACCEPT - DONE (deleted parens altogether)

6.3.2 Transmission order
The statement << (EOF delimiter) >> is not complete in SAS because we use other  delimiters. It should be change to << (e.g., EOF delimiter) >>.

IBM
REJECT - this seems like a truly parenthetical expression to me.  It's not crucial to the sentence but is pointing out that the characters might be the same.


6.3.3.1 Definitions
The statement << two (not necessarily different) transmission >> should be change to << two, not necessarily different, transmission >>.

IBM
ACCEPT - DONE

6.3.3.1 Definitions
The term << Current RD >> should not be capitalized. Change to << current RD >>.

IBM
ACCEPT - DONE

6.3.3.1 Definitions
The term << Current RD >> should not be capitalized. Change to << current RD >>.
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thus, running disparity at the end of these sub-blocks shall also be positive. Likewise, sub-blocks containing
111000b or 1100b are generated only when the running disparity at the beginning of the sub-block is negative;
thus, running disparity at the end of these sub-blocks shall also be negative.

Table 43 defines the valid data characters (Dxx.y characters).

Table 43 — Valid data characters (part 1 of 3)

Data Bits Current RD - | Current RD +|| Data Bits Current RD - | Current RD +
byte |HGF EDCBA| abcdei fghj | abcdei fghj || byte |HGF EDCBA| abcdei fghj | abcdei fghj
name (binary) (binary) (binary) name (binary) (binary) (binary)
DO00.0 000 00000 100111 0100 011000 1011 DO00.1 001 00000 100111 1001 011000 1001
DO01.0 000 00001 011101 0100 100010 1011 DO01.1 001 00001 011101 1001 100010 1001
D02.0 000 00010 101101 0100 010010 1011 D02.1 001 00010 101101 1001 010010 1001
D03.0 000 00011 110001 1011 110001 0100 D03.1 001 00011 110001 1001 110001 1001
D04.0 000 00100 110101 0100 001010 1011 D04.1 001 00100 110101 1001 001010 1001
D05.0 000 00101 101001 1011 101001 0100 D05.1 001 00101 101001 1001 101001 1001
D06.0 000 00110 011001 1011 011001 0100 D06.1 001 00110 011001 1001 011001 1001
DO07.0 000 00111 111000 1011 000111 0100 DO07.1 001 00111 111000 1001 000111 1001
DO08.0 000 01000 111001 0100 000110 1011 D08.1 001 01000 111001 1001 000110 1001
D09.0 000 01001 100101 1011 100101 0100 D09.1 001 01001 100101 1001 100101 1001
D10.0 000 01010 010101 1011 010101 0100 D10.1 001 01010 010101 1001 010101 1001
D11.0 000 01011 110100 1011 110100 0100 D11.1 001 01011 110100 1001 110100 1001
D12.0 000 01100 001101 1011 001101 0100 D12.1 001 01100 001101 1001 001101 1001
D13.0 000 01101 101100 1011 101100 0100 D13.1 001 01101 101100 1001 101100 1001
D14.0 000 01110 011100 1011 011100 0100 D14.1 001 01110 011100 1001 011100 1001
D15.0 000 01111 010111 0100 101000 1011 D15.1 001 01111 010111 1001 101000 1001
D16.0 000 10000 011011 0100 100100 1011 D16.1 001 10000 011011 1001 100100 1001
D17.0 000 10001 100011 1011 100011 0100 D17.1 001 10001 100011 1001 100011 1001
D18.0 000 10010 010011 1011 010011 0100 D18.1 001 10010 010011 1001 010011 1001
D19.0 000 10011 110010 1011 110010 0100 D19.1 001 10011 110010 1001 110010 1001
D20.0 000 10100 001011 1011 001011 0100 D20.1 001 10100 001011 1001 001011 1001
D21.0 000 10101 101010 1011 101010 0100 D21.1 001 10101 101010 1001 101010 1001
D22.0 000 10110 011010 1011 011010 0100 D22.1 001 10110 011010 1001 011010 1001
D23.0 000 10111 111010 0100 000101 1011 D23.1 001 10111 111010 1001 000101 1001
D24.0 000 11000 110011 0100 001100 1011 D24.1 001 11000 110011 1001 001100 1001
D25.0 000 11001 100110 1011 100110 0100 D25.1 001 11001 100110 1001 100110 1001
D26.0 000 11010 010110 1011 010110 0100 D26.1 001 11010 010110 1001 010110 1001
D27.0 000 11011 110110 0100 001001 1011 D27.1 001 11011 110110 1001 001001 1001
D28.0 000 11100 001110 1011 001110 0100 D28.1 001 11100 001110 1001 001110 1001
D29.0 000 11101 101110 0100 010001 1011 D29.1 001 11101 101110 1001 010001 1001
D30.0 000 11110 011110 0100 100001 1011 D30.1 001 11110 011110 1001 100001 1001
D31.0 000 11111 101011 0100 010100 1011 D31.1 001 11111 101011 1001 010100 1001
DO00.2 010 00000 100111 0101 011000 0101 D00.3 011 00000 100111 0011 011000 1100
DO01.2 010 00001 011101 0101 100010 0101 DO01.3 011 00001 011101 0011 100010 1100
D02.2 010 00010 101101 0101 010010 0101 D02.3 011 00010 101101 0011 010010 1100
D03.2 010 00011 110001 0101 110001 0101 D03.3 011 00011 110001 1100 110001 0011
D04.2 010 00100 110101 0101 001010 0101 D04.3 011 00100 110101 0011 001010 1100
DO05.2 010 00101 101001 0101 101001 0101 DO05.3 011 00101 101001 1100 101001 0011
DO06.2 010 00110 011001 0101 011001 0101 DO06.3 011 00110 011001 1100 011001 0011
D07.2 010 00111 111000 0101 000111 0101 D07.3 011 00111 111000 1100 000111 0011
DO08.2 010 01000 111001 0101 000110 0101 DO08.3 011 01000 111001 0011 000110 1100
D09.2 010 01001 100101 0101 100101 0101 D09.3 011 01001 100101 1100 100101 0011
D10.2 010 01010 010101 0101 010101 0101 D10.3 011 01010 010101 1100 010101 0011
D11.2 010 01011 110100 0101 110100 0101 D11.3 011 01011 110100 1100 110100 0011
D12.2 010 01100 001101 0101 001101 0101 D12.3 011 01100 001101 1100 001101 0011
D13.2 010 01101 101100 0101 101100 0101 D13.3 011 01101 101100 1100 101100 0011
D14.2 010 01110 011100 0101 011100 0101 D14.3 011 01110 011100 1100 011100 0011
D15.2 010 01111 010111 0101 101000 0101 D15.3 011 01111 010111 0011 101000 1100
D16.2 010 10000 011011 0101 100100 0101 D16.3 011 10000 011011 0011 100100 1100
D17.2 010 10001 100011 0101 100011 0101 D17.3 011 10001 100011 1100 100011 0011
D18.2 010 10010 010011 0101 010011 0101 D18.3 011 10010 010011 1100 010011 0011
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Table 43 — Valid data characters (part 2 of 3)
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Data Bits Current RD - | Current RD +|| Data Bits Current RD - | Current RD +
byte |HGF EDCBA| abcdei fghj | abcdei fghj || byte |HGF EDCBA| abcdei fghj | abcdei fghj
name (binary) (binary) (binary) name (binary) (binary) (binary)
D19.2 010 10011 110010 0101 110010 0101 D19.3 011 10011 110010 1100 110010 0011
D20.2 010 10100 001011 0101 001011 0101 D20.3 011 10100 001011 1100 001011 0011
D21.2 010 10101 101010 0101 1010100101 D21.3 011 10101 101010 1100 101010 0011
D22.2 010 10110 011010 0101 011010 0101 D22.3 011 10110 011010 1100 011010 0011
D23.2 010 10111 111010 0101 000101 0101 D23.3 011 10111 111010 0011 000101 1100
D24.2 010 11000 110011 0101 001100 0101 D24.3 011 11000 110011 0011 001100 1100
D25.2 010 11001 100110 0101 100110 0101 D25.3 011 11001 100110 1100 100110 0011
D26.2 010 11010 010110 0101 010110 0101 D26.3 011 11010 010110 1100 010110 0011
D27.2 010 11011 110110 0101 001001 0101 D27.3 011 11011 110110 0011 001001 1100
D28.2 010 11100 001110 0101 001110 0101 D28.3 011 11100 001110 1100 001110 0011
D29.2 010 11101 101110 0101 010001 0101 D29.3 011 11101 101110 0011 010001 1100
D30.2 010 11110 011110 0101 100001 0101 D30.3 011 11110 011110 0011 100001 1100
D31.2 010 11111 101011 0101 010100 0101 D31.3 011 11111 101011 0011 010100 1100
D00.4 100 00000 100111 0010 011000 1101 D00.5 101 00000 100111 1010 011000 1010
D01.4 100 00001 011101 0010 100010 1101 D01.5 101 00001 011101 1010 100010 1010
D02.4 100 00010 101101 0010 010010 1101 D02.5 101 00010 101101 1010 010010 1010
D03.4 100 00011 110001 1101 110001 0010 D03.5 101 00011 110001 1010 110001 1010
D04.4 100 00100 110101 0010 001010 1101 D04.5 101 00100 110101 1010 001010 1010
D05.4 100 00101 101001 1101 101001 0010 DO05.5 101 00101 101001 1010 101001 1010
D06.4 100 00110 011001 1101 011001 0010 D06.5 101 00110 011001 1010 011001 1010
DO07.4 100 00111 111000 1101 000111 0010 DO07.5 101 00111 111000 1010 000111 1010
D08.4 100 01000 111001 0010 000110 1101 D08.5 101 01000 111001 1010 000110 1010
D09.4 100 01001 100101 1101 100101 0010 D09.5 101 01001 100101 1010 100101 1010
D10.4 100 01010 010101 1101 010101 0010 D10.5 101 01010 010101 1010 010101 1010
D11.4 100 01011 110100 1101 110100 0010 D11.5 101 01011 110100 1010 110100 1010
D12.4 100 01100 001101 1101 001101 0010 D12.5 101 01100 001101 1010 001101 1010
D13.4 100 01101 101100 1101 101100 0010 D13.5 101 01101 101100 1010 101100 1010
D14.4 100 01110 011100 1101 011100 0010 D14.5 101 01110 011100 1010 011100 1010
D15.4 100 01111 010111 0010 101000 1101 D15.5 101 01111 010111 1010 101000 1010
D16.4 100 10000 011011 0010 100100 1101 D16.5 101 10000 011011 1010 100100 1010
D17.4 100 10001 100011 1101 100011 0010 D17.5 101 10001 100011 1010 100011 1010
D18.4 100 10010 010011 1101 010011 0010 D18.5 101 10010 010011 1010 010011 1010
D19.4 100 10011 110010 1101 110010 0010 D19.5 101 10011 110010 1010 110010 1010
D20.4 100 10100 001011 1101 001011 0010 D20.5 101 10100 001011 1010 001011 1010
D21.4 100 10101 101010 1101 101010 0010 D21.5 101 10101 101010 1010 101010 1010
D22.4 100 10110 011010 1101 011010 0010 D22.5 101 10110 011010 1010 011010 1010
D23.4 100 10111 111010 0010 000101 1101 D23.5 101 10111 111010 1010 000101 1010
D24.4 100 11000 110011 0010 001100 1101 D24.5 101 11000 110011 1010 001100 1010
D25.4 100 11001 100110 1101 100110 0010 D25.5 101 11001 100110 1010 100110 1010
D26.4 100 11010 010110 1101 010110 0010 D26.5 101 11010 010110 1010 010110 1010
D27.4 100 11011 110110 0010 001001 1101 D27.5 101 11011 110110 1010 001001 1010
D28.4 100 11100 001110 1101 001110 0010 D28.5 101 11100 001110 1010 001110 1010
D29.4 100 11101 101110 0010 010001 1101 D29.5 101 11101 101110 1010 010001 1010
D30.4 100 11110 011110 0010 100001 1101 D30.5 101 11110 011110 1010 100001 1010
D31.4 100 11111 101011 0010 010100 1101 D31.5 101 11111 101011 1010 010100 1010
DO00.6 110 00000 100111 0110 011000 0110 DO00.7 111 00000 100111 0001 011000 1110
DO01.6 110 00001 011101 0110 100010 0110 DO01.7 111 00001 011101 0001 100010 1110
D02.6 110 00010 101101 0110 010010 0110 D02.7 111 00010 101101 0001 010010 1110
D03.6 110 00011 110001 0110 110001 0110 DO03.7 111 00011 110001 1110 110001 0001
D04.6 110 00100 110101 0110 001010 0110 D04.7 111 00100 110101 0001 001010 1110
DO05.6 110 00101 101001 0110 101001 0110 DO05.7 111 00101 101001 1110 101001 0001
DO06.6 110 00110 011001 0110 011001 0110 D06.7 111 00110 011001 1110 011001 0001
D07.6 110 00111 111000 0110 000111 0110 D07.7 111 00111 111000 1110 000111 0001
DO08.6 110 01000 111001 0110 000110 0110 DO08.7 111 01000 111001 0001 000110 1110
D09.6 110 01001 100101 0110 100101 0110 D09.7 111 01001 100101 1110 100101 0001
D10.6 110 01010 010101 0110 010101 0110 D10.7 111 01010 010101 1110 010101 0001
D11.6 110 01011 110100 0110 110100 0110 D11.7 111 01011 110100 1110 110100 1000

Working Draft Serial Attached SCSI (SAS)

90




T10/1562-D Revision 3

21 November 2002

Table 43 — Valid data characters (part 3 of 3)

Data Bits Current RD - | Current RD +|| Data Bits Current RD - | Current RD +
byte |HGF EDCBA| abcdei fghj | abcdei fghj || byte |HGF EDCBA| abcdei fghj | abcdei fghj
name (binary) (binary) (binary) name (binary) (binary) (binary)
D12.6 110 01100 001101 0110 001101 0110 D12.7 111 01100 001101 1110 001101 0001
D13.6 110 01101 101100 0110 101100 0110 D13.7 111 01101 101100 1110 101100 1000
D14.6 110 01110 011100 0110 011100 0110 D14.7 111 01110 011100 1110 011100 1000
D15.6 110 01111 010111 0110 101000 0110 D15.7 111 01111 010111 0001 101000 1110
D16.6 110 10000 011011 0110 100100 0110 D16.7 111 10000 011011 0001 100100 1110
D17.6 110 10001 100011 0110 100011 0110 D17.7 111 10001 100011 0111 100011 0001
D18.6 110 10010 010011 0110 010011 0110 D18.7 111 10010 010011 0111 010011 0001
D19.6 110 10011 110010 0110 110010 0110 D19.7 111 10011 110010 1110 110010 0001
D20.6 110 10100 001011 0110 001011 0110 D20.7 111 10100 001011 0111 001011 0001
D21.6 110 10101 101010 0110 101010 0110 D21.7 111 10101 101010 1110 101010 0001
D22.6 110 10110 011010 0110 011010 0110 D22.7 111 10110 011010 1110 011010 0001
D23.6 110 10111 111010 0110 000101 0110 D23.7 111 10111 111010 0001 000101 1110
D24.6 110 11000 110011 0110 001100 0110 D24.7 111 11000 110011 0001 001100 1110
D25.6 110 11001 100110 0110 100110 0110 D25.7 111 11001 100110 1110 100110 0001
D26.6 110 11010 010110 0110 010110 0110 D26.7 111 11010 010110 1110 010110 0001
D27.6 110 11011 110110 0110 001001 0110 D27.7 111 11011 110110 0001 001001 1110
D28.6 110 11100 001110 0110 001110 0110 D28.7 111 11100 001110 1110 001110 0001
D29.6 110 11101 101110 0110 010001 0110 D29.7 111 11101 101110 0001 010001 1110
D30.6 110 11110 011110 0110 100001 0110 D30.7 111 11110 011110 0001 100001 1110
D31.6 110 11111 101011 0110 010100 0110 D31.7 111 11111 101011 0001 010100 1110

Table 44 defines the valid special characters (Kxx.y characters). Comma patterns, five bits of the same
polarity, are underlined.

Table 44 — Valid special characters

Special code HGFBEItDSCBA Curren_t RD_- Curren'F RD_+
name (binary) abcdei fghj abcdei fghj
K28.0 000 11100 001111 0100 110000 1011
K28.1 001 11100 001111 1001 110000 0110
K28.2 010 11100 001111 0101 110000 1010
K28.3 011 11100 001111 0011 110000 1100
K28.4 100 11100 001111 0010 110000 1101
K28.5 101 11100 001111 1010 110000 0101
K28.6 110 11100 001111 0110 110000 1001
K28.7 111 11100 001111 1000 110000 0111
K23.7 111 10111 111010 1000 000101 0111
K27.7 111 11011 110110 1000 001001 0111
K29.7 111 11101 101110 1000 010001 0111
K30.7 111 11110 011110 1000 100001 0111

Only K28.5 and K28.3 are used in this standard (see 7.1).

NOTE 10 K28.1, K28.5, and K28.7 are the only valid characters which contain comma patterns. The K28.7
special character is not used because it introduces a false comma pattern when followed by any of the
following special or data characters: K28.x, D3.x, D11.x, D12.x, D19.x, D20.x, or D28.x, where x is a value in
the range 0 to 7, inclusive.
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PostLB
ACCEPT - DONE

6.3.3.1 Valid and invalid transmission characters

add K28.6
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6.3.3.2 Generating transmission characters

The appropriate entry in the table shall be found for the valid data byte or special code for which a
transmission character is to be generated (encoded). The current value of the transmitter’s running disparity
shall be used to select the transmission character from its corresponding column. For each transmission
character transmitted, a new value of the running disparity shall be calculated. This new value shall be used
as the transmitter’s current running disparity for the next valid data byte or special code to be encoded and
transmitted.

6.3.3.3 Validity of received transmission characters

The columns in table 43 and table 44 corresponding to the current value of the receiver’s running disparity
shall be searched for each received transmission character. If the received transmission character is found in
the proper column, then the transmission character shall be considered valid and the associated data byte or
special code determined (decoded). If the received transmission character is not found in the proper column,
then the transmission character shall be considered invalid and the dword containing the character shall be
considered an invalid dword. Independent of the transmission character’s validity, the received transmission
character shall be used to calculate a new value of running disparity.

This new value shall be used as the receiver’s current running disparity for the next received transmission
character.

Detection of a code violation does not necessarily indicate that the transmission character in which the code
violation was detected is in error. Code violations may result from a prior error that altered the running
disparity of the bit stream but did not result in a detectable error at the transmission character in which the
error occurred. The example shown in table 45 exhibits this behavior.

Table 45 — Delayed code violation example

RD Character RD Character RD Character RD

Transmitted
character - D21.1 - D10.2 - D23.5 +
stream

Transmitted
bit stream

Bit stream
after error

Decoded
character - D21.0 + D10.2 + Code violation +
Stream

- 101010 1001 - 010101 0101 - 111010 1010 +

- 101010 1011 + 010101 0101 + 111010 1010 +

6.4 Bit order

Dwords transmitted in a STP connection shall be transmitted in the bit order specified by SATA.
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IBM
ACCEPT - DONE (table 43 or table 44)

6.3.3.2 Generating transmission characters
In the statement << the table shall be found >> what table is being referred to? I don't know and this needs to be fixed.

PostLB
ACCEPT - DONE

Table 45 - delayed code violation example

Change "character" labels to "first character" "second character" and "third character"
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Dwords for other types of connections and outside of connections shall be transmitted in the bit order in figure
44,

< Dword to transmit + data/primitive indicator (Z) >
MSB 1 LSE
31 24 23 ~ )15 8 7 0
z|H|c|F|E|D|c|B[A]H]. ... H. . ..{a|H[. .. ]A
DorK D D D
1st byte to 2nd byte to 3rd byte to 4th byte to
transmit transm|t transm|t transm|t
(In 8106 = 24 ¥ 23 6 ¥ 15 7 oy
notation) lH[c|F[e|p[c]|B[a]|K]|H |A|K |A||< qalk

H¢HH¢¢H¢H

= < <
Transpos A4 v \ J A4
A B CDETFOGHK A H K A H K A H K

Encoding Encoding Encoding Encoding

function function function function

abcdeifghij a ] a j a j
8b10b encoder 8b10b encoder| 8b10b encoder| 8b10b encoder

to physical link l

<{abcdeifghj abcdeifgh j
first bit
transmitted \/ \
abcdeifghj abcdeifghjl

last bitT

transmitted

Figure 44 — SAS bit transmission logic
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SEG Cox
ACCEPT - DONE

6.4 Bit order
Figure 44 — SAS bit transmission logic
Correct figure so that 16 is horizontal like the rest of the numbers instead of vertical.

IBM
ACCEPT - DONE

6.4 Bit order
Figure 44
The << 16 >> at the top needs to be fixed.
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Figure 45 shows the SAS bit reception order.

#‘irst bit received
|abcdeifghj abcdeifghij
last bit
received
abcdeifghij abcdeifgh|[@—
from
hysical
v v y_ physes
10b8b decoder 10b8b decoder 10b8b decoder | 10b8b decoder
abcdei f gh]| a i a j a j
Decoding Decoding Decoding Decoding
Function Function Function Function
A B CDETFGH KI[| A H K[| A H K[| A H K
o =<

. HHH#N 'ty m IR

gbiob fH|G|F|E[D|c|B|A|K|H].. . Jalk]|H]. ... Ja]K]|H] |A | K
notation) a1 1st byte 24 232no| byte® 1 153dpyte® | T4thbyte O
received recelved receiled feceiled
¥ 31 24 23 16 15 8 7 0
z|u|c|Fle]|p|c|s]a|n]. .. faf[n].. .. fa]nH].. . ]a
< MSB Dword received + data/primitive indicator (Z) LS>B

Figure 45 — SAS bit reception logic

6.5 Out of band (OOB) signals

Out of band (OOB) signals are low-speed signal patterns detected by the phy that do not appear in normal
data streams. They consist of defined amounts of idle time followed by defined amounts of burst time. During
the burst time, ALIGN (0) primitives are transmitted repeatedly. During the idle time, the transmitter output
shall meet the requirements described in 5.7.4. The signals are differentiated by the length of idle time
between the burst times.

SATA defines two OOB signals: COMINIT/COMRESET and COMWAKE. COMINIT and COMRESET are
used in this standard interchangeably. SAS devices identify themselves with an additional SAS-specific OOB
signal called COMSAS.
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ADPT
REJECT (per SAS phy WG, Reject. The text is not in error.)

15.0 P94, 6.5 1st para - "signals are low-speed signal patterns detected".
S/B "signals are low-speed envelope patterns detected".

PostLB
ACCEPT - DONE

6.5 OOB signals
SAS devices
should be
Phys compliant with this standard

(from Vixel)
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Table 46 defines the timing specifications for OOB signals.

Table 46 — OOB signal timing specifications

Parameter Minimum Nominal Maximum Comments
The time basis for burst times
Unit interval during OOB and idle times used to create
'UI(OOB)) 2 666,600 ps | 666,667 ps | 666,734pS | 555 gignals. Based on 1,5
Gbps clock tolerance.
The minimum time a receiver
shall allow to detect COMSAS
COMSAS detect timeout 13,65 ps after transmitting COMSAS.
Derived from:
UI(OOB) x 512 x 40
3 UHOOB)is-differentthan-that definedin SATA-SAS-has-tighterclocktolerance: This is a fixed value equal
to the Ul for G1, regardless of the actual transfer rate being used to create the burst time.

Table 47 describes the OOB signal transmitter requirements for the burst time, idle time, and negation times
that comprise each OOB signal.

Table 47 — OOB signal transmitter requirements

Signal Burst time Idle time Negation time
COMWAKE 160 UI(OOB) 160 UI(OOB) 280 UI(OOB)
COMINIT/RESET 160 UI(OOB) 480 UI(OOB) 800 UI(OOB)
COMSAS 160 UI(OOB) 1 440 UI(OOB) 2 400 UI(OOB)

To transmit an OOB signal, a transmitter shall repeat these steps six times:

1) transmit idle for an idle time; and
2) transmit an ALIGN burst for a burst time.

It shall then transmit idle for an OOB signal negation time.

The ALIGNSs used in OOB signals are not required to be at generation 1 (G1) physical link rates (i.e., 1,5
Gbps), as this rate may not be supported in future generations of SAS devices. The ALIGNs are only required
to generate an envelope for the detection circuitry, as required for any signaling that may be A.C. coupled. If
G2 ALIGNSs are used, the number of ALIGNs doubles compared with G1 ALIGNSs.

A SAS transmitter should transmit ALIGNs at the G1 physical link rate to create the burst portion of the OOB
signal, but may transmit ALIGNSs at its slowest supported physical link rate if it does not support the G1
physical link rate and shall not transmit them at a physical link rate faster than its slowest supported physical
link rate.
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IBM
ACCEPT - DONE

6.5 Out of band (OOB) signals
****
The term << UI >> is used throughout this section with a different meaning than in all section up to this point. In this section it is assumed to be a fixed value while in all other sections it assumed to be a value the is related to the data rate of the bus. This inconsistency cannot be allowed. The thing that is called UI in this section needs to be renamed. I like OOBI. Out Of Band Interval. This would then be defined as the G1 UI.

IBM
REJECT (now that we're not using the SATA UI(OOB) term, this note serves to relate OOBI to UI(OOB) in SATA.)

Table 46
This statement  << UI(OOB) is different than that defined in SATA; SAS has tighter clock tolerance. >> is meaningless in this standard as there are lots of differences between SAS and SATA.

PostLB
ACCEPT - DONE

6.5 OOB signals
future generations of SAS devices.

to
phys compliant with future generations of this standard

(from Vixel)
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Figure 46 describes OOB signal transmission by the SP transmitter. The COMWAKE Transmitted, COMINIT
Transmitted, and COMSAS Transmitted parameters are sent to the SP state machine

COMWAKE

M.
HHAAA

Note: Idle time is shown here as a
? ? ? ? ? \ ) neutral signal for visual clarity
only.
COMWAKE COMWAKE

idle negation

I
COMINITL}J j‘J Lf ¥}J “}J ?J oo

idle negation

ALIGN burst

COMRESET/COMINIT

— > SP
3 COMINIT

%EEM—/
%gy—/
53@4—)

— 5P
A COMSAS

COMSAS
ALIGN burst
|
% Tran;mltted
M Il |

ffff T

negation

== D
== e
== D

EEEH—J

COMSAS idle

Figure 46 — OOB signal transmission
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SEG Cox
ACCEPT - DONE (also added cross reference to first use of transmitter, receiver, and state machine, and changed "SAS phy" to "SP" after this)

6.5 Out of band (OOB) signals
Change "SP" to "SAS phy (SP)", as this is the first occurence.
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Table 48 describes the OOB signal receiver requirements for the idle times and negation times. The burst time
is not used to distinguish between signals.

Table 48 — OOB signal receiver requirements

Idle time Negation time
Signal
may detect shall detect shall not detect shall detect
COMWAKE 55nsto 175 ns 101,3nsto 112 ns <55nsor>175ns 175 ns
COMINIT/
COMRESET 175 ns to 525 ns 304 ns to 336 ns <175 ns or > 525 ns 525 ns
COMSAS 525nsto1575ns | 911,7nsto 1008 ns | <525nsor>1575ns 1575ns

A receiver@l detect an OOB signal after receiving four consecutive idle time/burst time pairs (see figure
47). It is notan error to receive more than six idle time/burst time pairs. A receiver shall not detect the same
OOB signal again until it has detected a different OOB signal (e.g., if the idle time changes) or has detected
lack of transitions for a time greater then the proceeding idle time (i.e., a COMINIT negation time for a
COMINIT idle time or a COMSAS negation time for a COMSAS idle time).

A SAS receiver shall detect OOB signals comprised of ALIGNs transmitted at any rate up to its highest
supported physical link rate. This includes physical link rates below its lowest supported physical link rate
(e.g., a SAS receiver supporting only 3,0 Gbps needs to detect 1,5 Gbps based ALIGNS to interoperate with a
SAS transmitter supporting both 1,5 Gbps and 3,0 Gbps).

Figure 47 describes SAS OOB signal detection by the SP receiver. The COMWAKE Detected, COMWAKE
Completed, COMINIT Detected,(COMINIT Completed,JCOMSAS Detected, and COMSAS Completed

E
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MXO
ACCEPT - TODO (check in last edit)

6.5 Out of band (OOB) signals, third paragraph after Table 48 - OOB signal receiver requirements
Delete the page break in this paragraph.

SEG Houlder
ACCEPT - DONE

then

Replace with "than".

SEG Coomes
ACCEPT - DONE

6.5 Out of band (OOB) signals
Change:
proceeding
To:
preceding

SEG Cox
ACCEPT - DONE

6.5 Out of band (OOB) signals
This is more clear if the two cases are put in the opposite order and "then" should be "than". Replace the highlighted text with:

"A receiver shall not detect the same OOB signal again until it has detected lack of transitions for a time greater than the proceeding idle time (i.e., a COMINIT negation time for a COMINIT idle time or a COMSAS negation time for a COMSAS idle time) or has detected a different OOB signal (e.g., if the idle time changes).

IBM
ACCEPT - DONE

6.5 Out of band (OOB) signals
The statement << Figure 47 describes SAS OOB signal detection by the SP receiver. >>
needs a cross-reference to the SP receiver section which 6.7.

IBM
ACCEPT - DONE (track with Mark Evans' comment)

6.5 Out of band (OOB) signals
Here's another one of those chopped sentences that occur because of the anchor placement.

IBM
ACCEPT - DONE (made at least one pass reviewing the tables and applying a common table format with more cell spacing.)

Tables
Global
Many of the table have spacing between the double line borders and the text that is too close. This needs to be fixed on all tables. 

PostLB
ACCEPT - DONE

6.5 OOB signals

Table 48 OOB signal receiver requirements

The number 1008 needs a space after the 1 to follow ISO format


ADPT
REJECT (for OOB signal detection, all rates up to the highest speed must be supported)

16.0 P97, 3rd para - e.g. should read "a SAS reciever shall support its
current speed and one generation less. A 3.0Gbps reciever shall support
1.5Gbps, a 6.0Gbps reciever need only support 3.0Gbps. The transmitter and reciever portion of the PHY shall support the same rate.

PostLB
ACCEPT - DONE

6.5 OOB signals

Delete COMINIT Completed as it is not used


PostLB
ACCEPT - DONE

Word this in terms of negation time, not "greater than proceeding idle time"

They happen to match now, but that's not necessarily true.



PostLB
ACCEPT - DONE (had to split into two tables to fit)

idle time mays should be:

>= 55 ns and < 175 ns
>= 175 ns and < 525 ns  (propose to SATA)
>= 525 ns and < 1575 ns (propose to SATA)

idle time shalls should be:
>= 101,3 ns and <= 112 ns
>= 304 ns and <= 336 ns
>= 911,7 ns and <= 1008 ns

negation time shall should be:
> 175 ns
> 525 ns
> 1575 ns



PostLB
ACCEPT - DONE

6.5 OOB signals
After table 48 OOB signal receiver requirements

"not an error to receive more than six" 

should be four, since this is the receiver section



PostLB
ACCEPT - DONE

6.5 OOB signals

incorporate 03-096 which adds receiver requirements on the burst times.

(from George Penokie)
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parameters are sent to the SAS phy (SP) state machine to indicate that an OOB signal has been partially or
fully detected.

COMWAKE Note: Idle time is shown here as a

HHHHH— o 7T

1121314 Completed
| Time >

COMWAKE
negation

| I

Lol |
k \ \ -COMWAKE Detected » SP
,— —SP

COMRESET/COMINIT COMINIT
Completed

=
u,w%uww

| | |  coMmINIT
| | negation
or or
. — =~ — >~ — COMINIT Detected —» Sp sp
, -
COMSAS COMSAS
Completed
l i I i il W |
ll Il l Il Il .
L il A 2 A 3 A 4 A 5 | 6 n
Y Y Y Y Y
| | comsas
. negation
— idle l\ or ! or !
— -COMSAS Detected— —» SP

’W‘ ALIGN burst

I

LnJ nth idle time/ALIGN burst pair
Figure 47 — OOB signal detection

Expander devices shall not forward OOB S|gnals An expander device shall run the link reset sequence
independently on each physical link ¢-e- : -

expanderphy-to-targetphy)-

6.6 Phy reset sequences

6.6.1 Overview
The phy reset sequence consists of an OOB sequence and a speed negotiation sequence.

The SAS phy reset sequence shall only affect the phy, not the port or device containing the phy or other phys
in the same port or device.
After a HARD_RESET, a device should start the phy reset sequence within 250 ms.
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SEG Houlder
ACCEPT - DONE (also deleted the references in the SP receiver)

COMINIT Completed

This transition is defined here, but is not used anywhere in the SP state machine (figure 56, page 133). Why?

SEG Cox
ACCEPT - DONE

6.5 Out of band (OOB) signals
Change "SAS phy (SP)" to "SP"

SEG Cox
ACCEPT - DONE

6.5 Out of band (OOB) signals
Figure 47 — OOB signal detection
Bracket 6 is o the wrong side of the burst. It should be at the trailing edge instead of the leading edge.

ADPT
ACCEPT - DONE (added receiving but not primitive, since it's a primitive sequence)

17.0 P98, 6.6.1, last sentence - "After a HARD RESET a device" S/B "After
reciept of a HARD RESET primitive a device".

PostLB
ACCEPT - DONE

6.6.1 Overview

Change
Overview
to
Phy reset sequences overview


PostLB
ACCEPT - DONE

Delete "(i.e., from initiator phy to expander phy, expander phy to expander phy, or
expander phy to target phy)."

which seems to assume a certain topology.
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6.6.2 SATA phy reset sequence (informative)

6.6.2.1 SATA OOB sequence (informative)

Figure 48 shows the SATA OOB sequence between a SATA initiator device (i.e., SATA host) and target device
(i.e, SATA device). The SATA OOB sequence is defined by SATA; see SATA for detailed requirements.

. COMWAKE
COMRESET Calibrate
SATA host ‘: 3\
(initiator) to o { }
SATA W/
device 0o
(target)
SATA device
(target) to
SATA host
(initiator) COMINIT Time >

Figure 48 — SATA OOB sequence (informative)

6.6.2.2 SATA speed negotiation sequence (informative)

Figure 49 shows the speed negotiation sequence between a SATA initiator device and target device. The
SATA speed negotiation sequence is defined by SATA; see SATA for detailed requirements.

d10.2 ALIGN(O)s Non-ALIGN(0)s
@ Slowest @ Detected @ Detected
rate rate rate
SATA host
(initiator) to
dSATA 533 ns
evice max
(target)
[X/
,‘,\‘s
L)
SATA device —&&wv—lI1H
(X Y X
(target) to (XY
SATA host  ~_iinrate COMWAKE 2048 2048 Non-
(initiator) ALIGN(O)s ALIGN(0)s --Slower — ALIGN(0)s
—ﬂ "~ @Fastest @ Second rates... @ Detected
175 ns min rate fastest rate rate

228,3 ns max

Figure 49 — SATA speed negotiation sequence (informative)

6.6.3 SAS to SATA phy reset sequence
SAS initiator devices and expander devices may be attached to SATA target devices.
To initiate a phy reset sequence a SAS phy shall:

1) transmit a COMINIT; and
2) inresponse to a COMINT, transmit a COMSAS.

The COMSAS identifies the phy as a SAS phy instead of a SATA phy for SAS to SAS attachments.
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IBM
REJECT (it is most useful in context, which is here.)

6.6.2 SATA phy reset sequence (informative)
This entire section should be deleted as it only described SATA functionality that is a duplicate of what is defined in the SATA document. If not deleted then it should be moved to a informative annex.

IBM
ACCEPT - DONE

6.6.3 SAS to SATA phy reset sequence
The statement <<  in response to a COMINT, >> should be << in response to receiving a COMINIT, >>.

KnowledgeTek
ACCEPT - DONE (removed the times altogether.  Also reformatted the picture a bit to show locking on the nth rate not the 2nd rate)

6.6.2.2 SATA speed negotiation sequence (informative)
Figure 49
Time reference is incorrect. 533 ns sb 53,3 ns
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If a SATA phy is attached to the link it either:

a) misinterprets the COMSAS to be a COMRESET and responds with a COMINIT; or
b) ignores the COMSAS and provides no response within a COMSAS detect timeout.

Either response indicates to the SAS phy that a SATA phy is attached. As a result the SAS phy shall initiate a
SATA reset sequence (i.e., transmit a COMRESET).

Figure 50 shows a reset sequence between a SAS phy and a SATA phy (i.e., between an expander device
and a SATA target device, or between a SAS initiator device and a SATA target device). The two possible
cases are presented. The first case is that the SATA phy ignores the COMSAS and provides no response
within a COMSAS detect timeout. The second case is that a fegaey SATA phy misinterprets the COMSAS to
be a COMRESET and responds with a COMINIT. The SAS phy state machine treats these two cases the
same, and determines that a SATA phy is attached after a COMSAS detect timeout. The normal SATA reset
sequence shall be entered starting with COMWAKE.

SATA phy does not respond to COMSAS COM
COMINIT COMSAS WAKE
Phy A Tx/
Phy B Rx
Step 3 Step 4
L COMSAS L
Time=0 Detect Time=z
Step 2 Timeout
Phy ARX/
Phy B Tx
COMINIT
SATA phy responds to COMSAS with COMINIT COM
COMINIT COMSAS WAKE

Phy A Tx/
Phy B Rx %(_)
Step 1 Step 3 Step 5

COMSAS
Detect
Timeout

Step 4

L

COMINIT

Time=z

Phy A Rx/
Phy B Tx

L

COMINIT
X : Power-on

Time 0: OOB s n eqins

Time z: Speed negotiation sequence begins

Figure 50 — SAS to SATA OOB sequence
6.6.4 SAS to SAS phy reset sequence

6.6.4.1 SAS OOB sequence

To initiate a SAS OOB sequence a SAS phy shall transmit a COMINIT. If there is no COMINIT or a COMSAS
received within a hot-plug timeout then the SAS phy shall transmit another COMINIT.
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LSI Lohmeyer
ACCEPT - DONE

6.6.3 SAS to SATA phy reset sequence

The text (two paragraphs above Figure 50 - SAS to SATA OOB sequence) says that the SAS phy responds with COMRESET. However figure 50 shows a COMWAKE at this point.


LSI Lohmeyer
ACCEPT - DONE (hot-plug timeout is currently in the speed negotiation sequence timing table.  It is really related to the phy reset sequence, not just the speed negotiation sequence. I think a new phy reset sequence timing table should be created in 6.6.1 that includes the hot-plug timeout.  Then, this is no longer a forward reference. Tom agrees)


6.6.4.1 SAS OOB sequence

Add forward reference in first paragraph: "hot-plug timeout (see table 49)".


MXO
ACCEPT - DONE (enters the SATA speed negotiation sequence after COMWAKE)

6.6.3 SAS to SATA phy reset sequence, sixth paragraph
In the last sentence delete the word "normal" or describe an abnormal SATA reset sequence.

SEG Cox
ACCEPT - DONE

6.6.3 SAS to SATA phy reset sequence
This does not have to be a "legacy" device.

IBM
ACCEPT - DONE

Figure 50
The << Time z >> and it's definition are not lined up.

PostLB
ACCEPT - DONE (removed sentence.  The phy reset section overview says this now)

6.6.4.1 SAS OOB sequence

Is hot-plug timeout a shall or a should?  (see comment in timing table)
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On receipt of a COMINIT a SAS phy shall either:

a) transmit a COMINIT, if the receiving SAS phys has not yet transmitted a COMSAS, followed by a
COMSAS; or
b) transmit a COMSAS, if the receiving SAS phys has transmitted a COMINIT.

After completing the transmission of a COMSAS and the successful receipt a COMSAS the SAS OOB
sequence is complete and the SAS speed negotiation sequence begins.

A SAS device shall distinguish between COMINIT and COMSAS and continue with a SAS speed negotiation
sequence after completing the SAS OOB sequence.
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LSI Lohmeyer
ACCEPT - DONE (reworded if phrases to the front of each of a) and b))

6.6.4.1 SAS OOB sequence

In the first list, shouldn't item a) be: "... has not yet transmitted a COMINIT, followed by a COMSAS; or"


SEG Coomes
ACCEPT - DONE (reworded if phrases to the front of each of a) and b))

6.6.4.1 SAS OOB sequence
Change:
COMSAS,
To:
COMINIT;

PostLB
ACCEPT - DONE

6.6.4.1 SAS OOB sequence

phys should be phy (two times)


PostLB
ACCEPT - DONE

add a description of replying to a COMSAS directly with COMSAS
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Figure 51 shows several different SAS OOB sequences between a SAS phy A and SAS phy B, with SAS phy
A starting the SAS OOB sequence before, after, or at the same time as SAS phy.

Scenario 1: Both SAS phys start SAS OOB sequence at same time

Phy B Rx

Phy ARx/
Phy B Tx

COMSAS

Scenario 2: SAS phy A starts SAS OOB sequence

COMINIT COMSAS
Phy ATx/
Phy BRx
Phy A Rx/ \/
Phy B Tx B

COMSAS

Scenario 3: SAS phy B start SAS OOB sequence

COMINIT COMSAS
Phy A Tx/
y —A

Phy B Rx

Phy A Rx/
Phy B Tx

COMSAS

A : SAS phy A power on
B : SAS phy B power on
Time 0: SAS phy reset sequence begins

Time z: SAS speed negotiation sequence begins

Figure 51 — SAS to SAS OOB sequence
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SEG Worden
ACCEPT - DONE

6.6.4.1 SAS OOB sequence

change <as SAS phy.>  to

"as SAS phy B."

SEG Coomes
ACCEPT - DONE (with arrow from A's COMINIT not B's COMINIT to B's COMSAS)

6.5 Out of band (OOB) signals Figure 51Scenario 2:

The figure shows a sequence, COMINIT from B to COMSAS from A to COMSAS from B. By definition, B may send its COMSAS after sending and receiveing COMINIT. B may send COMSAS even if it does not receive a COMSAS from A. 
The figure should be changed:
Remove the arrow from A's COMSAS to B's COMSAS and
add an arrow form B's COMINIT to B's COMSAS.

SEG Coomes
ACCEPT - DONE (a dfiferent scenario 3 is needed)

6.5 Out of band (OOB) signals Figure 51Scenario 3:

This scenario is not very interesting. It is just a flip of senario 2. Delete?

IBM
ACCEPT - DONE

6.6.4.1 SAS OOB sequence
The statement <<phy  A starting the SAS OOB sequence before, after, or at the same time as SAS phy. >> should be << phy A starting the SAS OOB sequence before, after, or at the same time as SAS phy B. >>.

PostLB
ACCEPT - DONE (removed Scenario 3)

6.6.4.1 SAS OOB sequence
Figure 51 - SAS to SAS OOB sequence

Scenario 3: start should be starts
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6.6.4.2 SAS speed negotiation sequence

The SAS speed negotiation sequence is a peer-to-peer negotiation technique that does not assume initiator
device and target device roles like-the-SATA-speed-negotiation-seguenee: The sequence consists of a set of
speed negotiation windows for each physical link rate, starting with 1,5 Gbps, then 3,0 Gbps, then the next
rate. The length of the speed negotiation sequence is determined by the number of physical link rates
supported by the phys.

Figure 52 defines the speed negotiation window, including:

a) speed negotiation window time;
b) rate change delay (RCD);

c) speed negotiation transmit time (SNTT); and
d) speed negotiation lock time (SNLT),

dword
sync
ALIGN(0)s ! ALIGN(1)s
" N
<<
D))
~
Speed negotiation lock time (SNLT)
\- y
R h nbe del v
ate change delay Speed negotiation transmit time (SNTT)
(RCD)
- )

Y
Speed negotiation window

Figure 52 — SAS speed negotiation window
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IBM
REJECT (highlights an important difference)

6.6.4.2 SAS speed negotiation sequence
The statement << like the SATA speed negotiation sequence. >> is not relevant to this standard and should be deleted.

IBM
ACCEPT - DONE

6.6.4.2 SAS speed negotiation sequence
The SNLT is defined elsewhere so there is not need for the statement << a subset of the SNTT used by the receiver. >> which is more confusing than helpful. Delete it.
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Table 46 defines the timing specifications for the SAS speed negotiation sequence.

Table 49 — SAS speed negotiation sequence timing specifications

Parameter

Minimum

Nominal

Maximum

Comments

Hot-plug timeout

10 ms

100 ms

500 ms

How often a device should
retransmit COMINIT to detect if
a device has been attached.

Rate change delay
(RCD)

750 000 UI(OOB)

The time the transmitter shall
transmit idle between rates
during speed negotiation. Used
by the transmitter and receiver to
calculate the speed negotiation
window time.

Speed negotiation
transmit time (SNTT) for
transmitter

163 840 UI(OOB)

The time during which ALIGN (0)
or ALIGN (1) is transmitted at
each physical link rate during the
speed negotiation sequence.
Derived from:

UI(OOB) x 4 096 x 40.

Speed negotiation
transmit time (SNTT) for
receiver

109,22 us

109,23 us

109,24 ps

The time during which ALIGN (0)
or ALIGN (1) is received at each
physical link rate during
negotiation. Derived from:
UI(OOB) x 4 096 x 40.

Speed negotiation lock
time (SNLT) for
transmitter

153 600 UI(OOB)

The maximum time during the
speed negotiation window for a
transmitter to reply with ALIGN
(1). Derived from:

UI(OOB) x 3 840 x 40

Speed negotiation lock
time (SNLT) for receiver

102,39 ps

102,40 ps

102,41 ps

The maximum time during the
speed negotiation window for a
receiver to detect ALIGN (0) or
ALIGN (1) and reply with ALIGN
(1). Derived from:

UI(OOB) x 3 840 x 40.

Speed negotiation
window time

609,166 us

609,227ps

609,288 us

The duration of a speed
negotiation window. Derived
from:

RCD + SNTT.

ALIGN detect timeout

The maximum time during SATA
speed negotiation that an
initiator phy receiver shall allow
for an ALIGN to be received
after detecting the COMWAKE
negation time.

_"la This-is-hetthe-same-as UHOOB) definedHin SATA-SAS has-tighterclocktolerance:

The speed negotiation window shall consist of the following transmission sequence for each speed

negotiation window:

1) atransmission of idle for an RCD; and
@ 2) if the phy supports the physical link rate, a transmission of ALIGNs at that physical link rate for the
remainder of the entire speed negotiation window. If the phy does not supports the physical link rate,
transmission of idle for the remainder of the entire speed negotiation window.
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LSI Lohmeyer
ACCEPT - DONE (create a timing table in 6.6.2 for this.  SATA unfortunately doesn't refer to this time by name - the 880 is embedded in the state machine description.  We don't want to do that.)


6.6.4.2 SAS speed negotiation sequence
Table 49 - SAS speed negotiation sequence timing specs (last row)

What is a SATA speed negotiation parameter doing in a SAS speed negotiation table? Either put this parameter in a different table or name of this table appropriately (e.g., delete "SAS").


SEG Coomes
ACCEPT - DONE (SATA WG confirms this is really a minimum not a maximum and it should be based on 32768 UI(OOB))

SATA uses both 440 and 880 for this value.  Question sent to Knut about which is correct.  Might call it "Await ALIGN Timeout".

6.6.4.2 SAS speed negotiation sequence, Table 49 — SAS speed. . 

The value of ALIGN detect timeout maximum needs a tolerance. A minimum value is also required. The current requirement would allow a phy to not wait.

SEG Coomes
ACCEPT - DONE (deleted note a)

6.6.4.2 SAS speed negotiation sequence, Table 49 — SAS speed. . 

Note "a" is not referenced in the table.

IBM
ACCEPT - DONE (who cares if an initiator takes longer? An attached device unless it tries. There should be a requirement on expanders. We might place a requirement on targets. Even then, the initiator's own polls will find a hot-plugged target quickly as it deserves.  This value is here just to indicate that some attempt should be made again if nothing is detected. 

Changing to:
initiator max - no  (initiator can wait as long as it wants)
initiator min - yes (for EMI)
expander max - yes (so initiators are assured of seeing targets quickly)
expander min - yes (for EMI)
target max - no
target min - yes (for EMI)
drop nominal time

only applies to enabled phys (see SMP PHY CONTROL)

(original comment:)
Table 49
The hot-plug time out should be a requirement not a option. The <<should>> should be changed to a << shall >>

IBM
ACCEPT - DONE (deleted note a as it is not used)

Table 49
This statement  << UI(OOB) is different than that defined in SATA; SAS has tighter clock tolerance. >> is meaningless in this standard as there are lots of differences between SAS and SATA.

IBM
REJECT (the WG repeatedly requested overall text rules here so the state machine doesn't have to be thought-simulated to figure out the resulting rules. That's what this section does.)

6.6.4.2 SAS speed negotiation sequence
****
Much of the information in this section after table 49 is an exact duplicate of the information provided in the SAS speed negotiation states sections. It is not a good idea to have the same thing defined in two places in the standard. I suggest that the duplicate  information in this section be placed in annex B.

INTC
ACCEPT - DONE (deleted)

6.6.4.2 
table 49 Footnoote 
The reference doesn't appear to be applied to anything. 
In any case the comment doesn't belong with this table as 
it is defined as the SAS speed negotiation. 
Correct ref or delete.

ADPT
REJECT (but will remove the whole sentence)

18.0 P104, Table 49 -RCD - comments- reads "Used by transmitter and
receiver to calculate the speed negotiation window time." S/B "Used by transmitter and reciever to indicate the speed negotiation window is beginning."

ADPT
REJECT (but the receiver times are being deleted)

19.0 P104, Table 49 3rd row - "(SNTT for reciever)" S/B "(SNTR for reciever)"

ADPT
REJECT (but the receiver times are being deleted)

20.0 P104, Table 49 6th row - "(SNLT for reciever)" S/B "(SNLR for reciever)"

PostLB
ACCEPT - DONE (removed receiver times altogether)

Table 49 - SAS speed negotiation sequence timing specifications

Some of these receiver times might not be used in the standard.  Or it's not clearly differentiated when the transmit times apply and when the receive times apply.




PostLB
ACCEPT - DONE

6.6.4.2 SAS speed neg sequence
Table 49 - SAS speed neg

Rate change delay should be "Rate change delay time (RCDT)" to match the other names


PostLB
ACCEPT - DONE

6.6.4.2 SAS speed neg
Table 49 - SAS speed neg
Replace speed negotiation window time with a version in units of OOBI.
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If the receiving phy supports the physical link rate, it shall attempt to synchronize on an incoming series of
dwords at that rate for the SNLT. The received dwords may be ALIGN (0) or ALIGN (1) primitives. If the phy
achieves dword synchronization within the SNLT, it shall change from transmitting ALIGN (0) primitives to
transmitting ALIGN (1) primitives for the remainder of the SNTT (i.e., the remainder of the speed negotiation
window). If the device does not achieve dword synchronization within the SNLT, it shall continue transmitting
ALIGN(0)s for the remainder of the SNTT (i.e., the remainder of the speed negotiation window).

At the end of the SNTT, if a phy is both transmitting and receiving ALIGN (1) primitives, it shall consider that
physical link rate valid. The phy shall then proceed to the next speed negotiation window. A phy shall
participate in all speed negotiation windows:

a) up to its highest supported physical link rate plus one; or
b) until it runs a speed negotiation window that does not detect a valid physical link rate after having
detected a valid physical link rate in a previous speed negotiation window.

If the phy has detected a valid physical link rate in the previous speed negotiation window, it shall enter the
final speed negotiation window using the highest previously successful link rate.

Figure 53 shows speed negotiation between a SAS phy A that supports G1 through G3 link rates and a SAS
phy B that only supports the G2 link rate. Both phys run the G1 speed negotiation window (supported by phy
A but not by phy B, so invalid), the G2 speed negotiation window (valid), and the G3 speed negotiation
window (supported by phy A but not by phy B, so invalid), that phy then selects G2 for the final speed negoti-
ation window to establish the negotiated physical link rate.

no dword dword no dword dword
RCD sync sync RCD sync RCD sync

—>| |<—SNTT—>| |<—SNTT-—>| le—SNTT—>] I(—SNTT%—»I

Phy A Tx/
Phy B Rx
Time=z dword dword
RCD RCD sync RCD RCD sync
€«— SNTT—>» |<—§SNTT «—SNTT —» |<—SNTT_—>|
Phy A Rx/ ; :
Phy B Tx > < >
Not supported Not supported
by phy B by phy B
L JIN )N )1 J
Y A Y Y
Speed _negotlatlon Speed _negotlanon Speed .negotlanon Speed negotiation
window window window window - G2 rate
G1 rate G2 rate G3 rate
(negotiated rate)
<> ALIGN(0)s <> ALIGN(1)s Time z : SAS speed negotiation sequence begins

Time |

Figure 53 — SAS speed negotiation sequence (phy A: G1, G2, G3, phy B: G2 only)

If the SAS phy’s PLLs does not obtain dword synchronization during the final speed negotiation window the
SAS phy speed negotiation fails and the phy reset sequence shall be retried. This may be counted and
reported in the PHY RESET PROBLEM field in the SMP REPORT PHY ERROR LOG page (see 10.3.1.5) and the
REPORT PHY ERROR LOG log page (see 10.1.7.1).
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IBM
ACCEPT - DONE  (it's not an "in other words" sentence.  However, an ordered list works much better. Also tossed the "valid" and "invalid" wording. Also changed annex B examples like this.)

6.6.4.2 SAS speed negotiation sequence
The statement << (supported by phy A but not by phy B, so invalid), >> should be  << (i.e., supported by phy A but not by phy B, so invalid), >>

IBM
ACCEPT - DONE  (it's not an "in other words" sentence.  However, an ordered list works much better. Also tossed the "valid" and "invalid" wording. Also changed annex B examples like this.)

6.6.4.2 SAS speed negotiation sequence
The statement << (supported by phy A but not by phy B, so invalid), >> should be << (i.e., supported by phy A but not by phy B, so invalid), >>

ADPT
ACCEPT - DONE (just remove "receiving")

21.0 P105, 1st sentence- "If the recieved phy supports the physical link
rate...." S/B "If the phy supports the recieved physical link rate...."
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@Any time a SAS phy fails speed negotiation, it shall wait the hot-plug timeout before attempting a retry.

Figure 54 shows the same speed negotiation sequence as in figure 53 when SAS phy B does not obtain

dword synchronization during the final speed negotiation window. If this occurs, the handshake is not
complete and the OOB sequence shall be retried starting with COMINIT, forcing the phy to retry the whole
reset sequence.

ds\,/;//(r)]Ld dword nos()j/\;]vgrd dword
sync

RCD i R Y

PhyAT;/" yrv s

CD : RCD RcD  Syne
[—SNTTi—>f |«—SNTT —»| |«SN

e (il

no dword
sync
RCD H RCD H RCD

RCD sync
—> | SNTTi—>] |«—SNTTi—>| |¢— SNTT—> le— SNTT —»)

Not supported < >

Phy B Bx

lime=z

Phy A Rx/
Phy B Tx

by phy B Y COMINIT
L It A )
Y T T Y '
. o Hot Plug
Speed negotiation Speed negotiation ~ Speed negotiation Speed negotiation Timeout
window window window window - G2 rate Delay
G1 rate G2 rate G3rate (negotiated rate)
ALIGN(0)s ALIGN(1)s

Time z: SAS speed negotiation sequence begins

Time -

Figure 54 — SAS speed negotiation sequence (phy A: G1, G2, G3, phy B: G1, G2) with failure

For more examples of speed negotiations between devices that support various speeds see Annex B.
6.6.5 Phy reset sequence after device is attached

Since SATA and SAS signal cable connectors do not include power lines, it is not possible to detect the

physical insertion of the signal cable connector into a receptacle. Non-cabled environments may similarly not

have a way to detect physical insertion of a device. As a result, SAS phys should periodically transmit a
COMINIT sequence if they have not detected a COMINIT sequence within a hot-plug timeout.

Figure 55 shows how two SAS phys complete the phy reset sequence if the phys are not attached at power
on. In this example, SAS phy B is attached to SAS phy A some time before SAS phy B’s second hot-plug

timeout occurs. SAS phy B’s OOB detection circuitry detects a COMINIT after the attachment, and therefore
SAS phy B transmits the COMSAS sequence, since it has both transmitted and received a COMINIT
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SEG Houlder
REJECT (Figure 53 shows a G2-only phy B talking to a G1, G2, G3 phy A)

The specification is not clear and does not have an example (either here or in Annex B) of a Phy that may only supports G2, but not G1.  Thus, the speed negotiation window may be as following:  G2 rate, G3 rate, then G2 rate (negotiated rate).  Or is this protocol allowed?


SEG Cox
ACCEPT - DONE (made the change)

6.6.5 Phy reset sequence after device is attached
GEnder is wrong. Change "into a receptacle." to "onto a plug."

SEG Cox
REJECT (a phy does not ignore incoming COMINITs while waiting through its hot-plug timeout)

6.6.5 Phy reset sequence after device is attached
This explanation needs additional detail to be clear. Make the following changes to the text by adding additional information and delting "after the attachment".

In this example, SAS phy B is attached to SAS phy A some time before SAS phy B’s second hot-plug timeout occurs, but while SAS phy A is still in a hot-plug timeout and unable to detect a valid COMINIT from SAS phy B. SAS phy A completes its hot-plug timeout and transmits COMINIT. SAS phy B’s OOB detection circuitry detects a COMINIT, ...

IBM
REJECT (only required for expander phys)

6.6.5 Phy reset sequence after device is attached
The transmission of COMINIT  should be a requirement not a option. The <<should>> should be changed to a << shall >>

ADPT
ACCEPT - DONE (added "sequence" here and in prev paragraph)

22.0 P106, 1st sentence - "...SAS phy fails speed negotiation, it
shall....." S/B "...SAS phy fails speed negotiation at all supported rates,
it shall....."

PostLB
ACCEPT - DONE

6.6.4.2 SAS speed negotiation sequence
Figure 54 - SAS speed negotiation

Bx should be Rx


PostLB
ACCEPT - DONE

6.6.5 Phy reset sequence after device is attached

There is no such thing as a COMINIT sequence.  Change to COMINIT signal.  Global change for COMxxx sequence.
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sequence. Upon receiving COMSAS, SAS phy A transmits its own COMSAS sequence, bypassing the normal
requirement that COMINIT be both transmitted and received. The SAS speed negotiation sequence follows.

COMINIT, HOtPlug copynr, HOtPIUG o nir

; ) COMSAS
Timeout Timeout - >
Phy A Tx/
Phy B Rx /*
Step 1A Step 3A
Step 2B Step 4B
Time=0 Step3B Timez
Step 2A
Phy A Rx/ B
Phy B Tx
Hot Plug L—P‘
COMINIT' 1imeout COMINIT COMSAS
A : SAS A power on B : SAS B power on
Time y : SAS phy A attached to SAS phy B Step XA : The SAS OOB sequence at SAS phy A
Time z : SAS phy A and SAS phy B start the Step xB : The SAS OOB sequence at SAS phy B

SAS speed negotiation sequence
Figure 55 — Hot-plug and the phy reset sequence

6.7 SAS phy (SP) transmitter and receiver

The SP transmitter transmits OOB signals and dwords on the physical link based on parameters from the SP
state machine.

Parameters received by the SP transmitter include:

a) Transmit COMINIT;

b) Transmit COMSAS;

c) Transmit COMWAKE;

d) Transmit D10.2;

e) Set Rate (Physical Link Rate);
f)  Transmit ALIGNO; and

g) Transmit ALIGN1.

Parameters sent by the SP transmitter include:

a) COMINIT Transmitted;
b) COMSAS Transmitted; and
c¢) COMWAKE Transmitted.

The SP receiver receives OOB signals and dwords from the physical link and sends parameters to the SP
state machine indicating what it has received.

Parameters sent by the SP receiver include:

a) COMINIT Detected,;

b) COMSAS Detected,;

c) COMWAKE Detected;
d) COMINIT Completed,;
e) COMSAS Completed,;
f) COMWAKE Completed;
g) ALIGNO Detected; and
h) ALIGN1 Detected.
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SEG Houlder
ACCEPT - DONE

COMINIT Completed;

This parameter is not used anywhere in SP state machine.

SEG Worden
ACCEPT - DONE (Put in separate lines for Phy A Rx and Phy B Rx. There are already words above the figure describing it.).
)

6.6.5 Phy reset sequence after device is attached
Figure 55 — Hot-plug and the phy reset sequence

This figure is not self explainitory.  It needs some words to explain what you are trying to portray.  



SEG Cox
ACCEPT - DONE (the labels are broken; "Rx" on the left is not true until time y...  I don't think it matters if A is attached to B or B is attached to A.  Tx and Rx lines separated.)

6.6.5 Phy reset sequence after device is attached
Figure 55 — Hot-plug and the phy reset sequence
Change "SAS phy A attached to SAS phy B" to "SAS phy B attached to SAS phy A. Phy A and Phy B Rx signals are not present until this time."

SEG Cox
ACCEPT - DONE

6.6.5 Phy reset sequence after device is attached
Figure 55 — Hot-plug and the phy reset sequence
The "Time y" arrowhead should be on the other side of the squiggle to have the event illustrated later in the timing sequence.

PostLB
ACCEPT - DONE (deleted the offending statement)

6.6.5 Phy reset after device is attached

"bypassing the normal
requirement that COMINIT be both transmitted and received."

with the changes earlier, this is not a violation of the "Normal"requirement anymore



PostLB
ACCEPT - DONE

6.7 SP transmitter and receiver

Change
ALIGN0 Detected;
to
ALIGN0 Received

convention is primitives are Received; OOB signals are Detected/Completed


PostLB
ACCEPT - DONE

6.7 SP transmitter and receiver

Change
ALIGN1 Detected;
to
ALIGN1 Received

convention is primitives are Received; OOB signals are Detected/Completed
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6.8 SAS phy (SP) state machine

6.8.1 Overview

The SAS phy (SP) state machine controls the phy reset sequence. The SP state machine consists of three
sets of states:

a) OOB sequence (OOB) states;
b) SAS speed negotiation (SAS) states; and
c) SATA host emulation (SATA) states.

The SP states are:

a) SP1:00B_COMINIT (see 6.8.2.1)(initial state);
b) SP2:00B_AwaitCOMX (see 6.8.2.2);

c) SP3:00B_AwaitCOMINIT_Sent (see 6.8.2.3);
d) SP4:00B_COMSAS (see 6.8.2.4);

e) SP5:00B_AwaitCOMSAS_Sent (see 6.8.2.5);
f) SP6:00B_AwaitNOCOMSAS (see 6.8.2.6);

g) SP7:00B_AwaitCOMSAS (see 6.8.2.7);

h) SP8:SAS_Start (see 6.8.3.1);

i) SP9:SAS_RateNotSupported (see 6.8.3.2);

j) SP10:SAS_AwaitALIGN (see 6.8.4.3);

k) SP11:SAS_AwaitALIGN1 (see 6.8.3.4);

[) SP12:SAS_AwaitSNW (see 6.8.3.5);

m) SP13:SAS_Pass (see 6.8.3.6);

n) SP14 SAS Fail (see 6.8.3.7);

0) SP15:SAS_PHY_Ready (see 6.8.3.8);

p) SP16:SATA_COMWAKE (see 6.8.4.1);

g) SP17:SATA_AwaitCOMWAKE (see 6.8.4.2);
r) SP18:SATA_ AwaitNoCOMWAKE (see 6.8.4.3);
s) SP19:SATA_AwaitALIGN (see 6.8.4.4);

t) SP20:SATA_AdjustSpeed (see 6.8.4.5);

u) SP21:SATA Transmit_ALIGN (see 6.8.4.6);

v) SP22:SATA_PHY_Ready (see 6.8.4.7);

w) SP23:SATA_PM_Partial (see 6.8.4.8); and

X) SP24:SATA_PM_Slumber (see 6.8.4.9).

The SP state machine shall start in the SP0:SAS_PowerOn state after:

a) apower on;
b) a hard reset; or

C) receiving a Management Reset request froem-the-managementlayer (e.g., from the SMP PHY
CONTROL function in an expander device).

The SP state machine sends the following parameters to the SP_DWS state machine:

a) PhyNotReady; @
b) PhyReady (SAS); and

c) PhyReady (SATA).

The SP state machine receives the following parameters from the SP_DWS state machine:
a) DWS Reset.

The SAS phy layer shall maintain the following timers:

a) Hot-plug timeout timer;

b) RCD timer;

c) SNLT timer;

d) SNTT timer; and

e) COMSAS detect timeout timer.
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IBM
REJECT (SATA used Await.  English rules would replace Await with WaitFor, not just Wait)

6.8 SAS phy (SP) state machine (global)

All the states that have << Await >> in the title should be change to << Wait >>. 

IBM
REJECT (allow that rule to be violated in introductions... note this one even has an e.g. about the source)

6.8.1 Overview
The statement << from the management layer >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

INTC
ACCEPT - DONE (it's really OOB_COMINIT)

6.8.1 Overview

"SP0:SAS_PowerOn state" is not defined anywhere within 
the document.  Define this state.

INTC
REJECT (but added cross ref after SP_DWS reference)

6.8.1 Overview
Define 'DWS' in clause 3


KnowledgeTek
ACCEPT - DONE (should be SP1:OOB_COMINIT)

6.8.1 Overview
A reference is made to "SP0:SAS_PowerOn state" in the thrid paragraph. This state does not appear in the state figures nor is there a state description of function or how it transistions to other states. Nor is it listed in the preceeding paragraph of SP states.

PostLB
ACCEPT - DONE

6.8 SP state machine

Add a cross reference to the first reference to SP_DWS state machine

PostLB
ACCEPT - DONE

6.8.1 Overview

Change
Overview
to
SP state machine overview
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6.8.2 OOB sequence states
Figure 56 shows the OOB sequence states. These states are indicated by state names with a prefix of OOB.

21 November 2002

Phy layer SAS phy (SP) state machine - OOB sequence states (to all states in i
the SP state ower on or
SP1. SP4: . !
machine, ard reset or!
OOB COMINIT 0OOB COMSAS causing anagement,
COMINIT COMINIT COMSAS COMSAS transition to set |
~Transmitted T Detected =~ Transmitted T Detected SP1: | geoo__ L/
COMINIT Transmitted OOB_COMINIT)
. i
Transmit) _ | Transmit )
<tcominiT and —> -~ covepsT S P6:008 _
SP19——p COMINIT Detected AwaitNoCOMSAS
SAT A COMSAS Transmitted
= SP3:00B_ and —
AwaltALIGN AwaitCOMINIT Sent COMSAS Detected
SP15: COMSAS
SAS Transmitted =] SP5:00B_
W_Readj{ AwaitCOMSAS Sent
P COMINIT COMINIT COMSAS
sp22: — 3} — & . COMSAS N
SATA Detected Transmitted ™) <t Transmitted [~ Completed
PHY_ Ready
—_— | COMSAS
L _ Detected
PhyNotReady # Sp DWS | comsas COMSAS
Transmitted Completed
COMINIT _? — SP8.
Transmitted SAS_Start
—> SP7:00B
AwaitCOMSAS
i COMSAS | COMSAS
SP2:00B Transmitted Detected
{AwaitcomX_
COMSAS Detected  COMSAS___
— or A Detected
\ Hot-plug__| COMINIT Detected !
timeout Broadcast) _ | COMSAS detect timeout
<} COMINIT Detected - - Event Notify and SATA support
N— -k} COMSAS Detected - - » SPl6.
SATA_COMWAKE
SP14: o COMSAS detect timeout
SAS Eail and no SATA support
;Expander device and COMSAS detect timeout and SATA support and spinup hold —)

Figure 56 — SAS phy (SP) state machine - OOB sequence states

6.8.2.1 SP1:0O0OB_COMINIT state

6.8.2.1.1 State description
This state is the initial state for the state machine.

This state shall send a Transmit COMINIT parameter to the SP transmitter and wait for COMINIT to be
transmitted and/or received.
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LSI Lohmeyer
ACCEPT - DONE

6.8.2 OOB sequence states
Figure 56 - SAS phy (SP) state machine - OOB sequence states

The "COMSAS Transmitted" parameter into the SP3:OOB_AwaitCOMINIT_Sent should be "COMINIT Transmitted".


MXO
ACCEPT - DONE

6.8.2 OOB sequence states, Figure 56 - SAS phy (SP) state machine - OOB sequence states
Add a "Broadcast Event Notify" confirmation from SP1:OOB_COMINIT (this has the argument Phy Not Ready).

MXO
REVIEW PROTOCOL WG
ACCEPT - DONE (moved SP1 to SP0, SP2 to SP1, created new SP2 to serve as a return path which honors COMINIT but not COMSAS)

6.8.2 OOB sequence states, Figure 56 - SAS phy (SP) state machine - OOB sequence states
The COMSAS detect timeout transition from SP7:OOB_AwaitCOMSAS cannot go to SP2:OOB_AwaitCOMX because this would cause another COMSAS to be transmitted.  Add another state to which this transition goes where the timer resides.  Then, after the timer expires, a hot-plug timeout would cause a transition to SP1:OOB_COMINIT.

SEG Houlder
ACCEPT - DONE

Figure 56 SP OOB state machine

COMSAS Should be "COMINIT".


IBM
ACCEPT - DONE

6.8.2.1.1 State description
The statement  << This state shall send a Transmit COMINIT parameter to the SP transmitter and wait for COMINIT to be
transmitted and/or received.>> should be << Upon entry into this state, this state shall:
a) request a COMINIT be transmitted by sending a Transmit COMINIT parameter to the SP transmitter then wait for the receipt of a COMINIT Transmitted parameter and/or a COMINIT Detected parameter; and
b) send a PhyNotReady parameter to the SP_DWS state machine. >>

IBM
ACCEPT - DONE (it doesn't wait at all; changed "and does not receive" to "and has not received" so it doesn't imply waiting might occur)

6.8.2.1 SP1:OOB_COMINIT state
There is a problem with this state in that there is not indication as to the timing relationship between the receipt of COMINIT Transmitted and COMINIT Detected. This does not allow one to pick out which one of  the three transitions to make. For example a COMINIT transmitted is received  so how long does the state wait  before determining that no COMINIT detected is going to occur?  Or the reverse? This needs to be fixed.

IBM
REJECT (but in the SL_IR picture put arrows into each state machine, and put the orange cutouts in all the figures)

Figure 56
The statement << (to all states in the SP state machine causing transition to SP1:OOB_COMMINIT) >> should be changed to << causes all states to transition to SP1:OOB_COMMINIT) >>

IBM
REJECT (per Jan WG)

Figure 56
The labels on the state transitions should be deleted and they don't necessarily give the complete reason for the transition.

INTC
REJECT (we're not trying to list all entry actions like timer controls...just signals to other state machines that may be generated)

6.8.2 OOB sequence states
Fig 56 

Entry action is not listed as described in 6.8.2.2.1 on page 110.

INTC
REJECT (The state description below says "send this and wait..)

6.8.2 OOB sequence states
Fig 56
"Transmit COMSAS"
When should this action be executed? Clarify.


INTC
REJECT (we're not trying to list all entry actions like timer controls...just signals to other state machines that may be generated)

6.8.2 OOB sequence states
Fig 56 

SP7:OOB_AwaitCOMSAS entry action is not listed as 
described in 6.8.2.7.1 on page 111

INTC
REJECT (state description describes when... this just shows the signals that might come out of the states)

6.8.2 OOB sequence states
Fig 56 

The "Broadcast Event Notify" transition looks like an 
unconditional jump in the state diagram, but it 
actually only transit if all the conditions list 
in 6.8.2.7.2 are true.

It is very misleading as shown in the state diagram.

INTC
REJECT (we used to have Verilog style equations and output definitions, and the complaint was they were too informative.  Now we have minimal text descriptions and get complaints from some that they're still too much and others that they're not enough.)

6.8.2 OOB sequence states
Fig 56  SAS phy (SP) state machine - OOB sequence states

With all the missing transition conditions and entry action 
conditions, it makes this state diagram practically useless.
Add complete details or remove so as not to cause confusion.

INTC
REJECT (yes.  The state description below says "send this and wait. That means send it one time upon entry.)

6.8.2 OOB sequence states
Fig 56

"Transmit COMINIT"

When should this action be executed? When entering SP1?

INTC
REJECT (state description describes when these are sent)

6.8.2 OOB sequence states
Fig 56 

"PhyNotReady"
When should this action be executed?
When entering SP1?

FUJ
ACCEPT - DONE (removed "Phy layer" and changed "phy" to "phy layer")

FUJITSU-3
PDF page : 109
Section : 6.8.2 OOB sequence status
Figure/Table : Figure 56
Paragraph/sentense/row/colum : line 3
Comment : "Phy layer SAS phy (SP) state machine" / "SAS phy (SP) state
machine" unification of the term as "SAS phy layer (SP) state
machine"


SEG Houlder
REJECT (we don't show signals to trigger the timers... the state machine just somehow knows how to run them)

Figure 56 - SP OOB   (split from another comment)

 SP3:OOB_AwaitCOMINIT_Sent state:  There is inconsistency between states:  in SP1:OOB_COMINIT state, there is an output "Transmit COMINIT" indicating to the SP transmitter to start transmit COMINIT and wait for COMINIT to be transmitted and/or received.  However, this is no output parameter in the SP7:OOB_AwaitCOMSAS state to start the COMSAS timer, or an output parameter in the SP2:OOB_AwaitCOMX to start the hotplug timer.
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@s state shall send a PhyNotReady parameter to the SP_DWS state machine.

6.8.2.1.2 Transition SP1:00B_COMINIT to SP2:00B_AwaitCOMX

This transition shall occur if this state receivesia COMINIT Transmitted parameter and does not receive a
COMINIT Detected parameter.

6.8.2.1.3 Transition SP1:00B_COMINIT to SP3:00B_AwaitCOMINIT_Sent

This transition shall occur if this state receives.a COMINIT Detected parameter and does not receive a
COMINIT Transmitted parameter.

6.8.2.1.4 Transition SP1:00B_COMINIT to SP4:00B_COMSAS

This transition shall occur if this state receives both a COMINIT Transmitted parameter and a COMINIT
Detected parameter.

6.8.2.2 SP2:00B_AwaitCOMX state

6.8.2.2.1 State description

Upon entering this state, a hot-plug timeout timer shall be initialized and enabled. The state machine waits for
COMINIT, COMSAS, Jor a hot-plug timeout.

6.8.2.2.2 Transition SP2:00B_AwaitCOMX to SP1:00B_COMINIT

This transition shall occur if a hot-plug timeout occurs.

6.8.2.2.3 Transition SP2:00B_AwaitCOMX to SP4:00B_COMSAS

This transition shall occur if this state receives either a COMINIT Detected parameter or a COMSAS Detected
parameter.

6.8.2.3 SP3:00B_AwaitCOMINIT_Sent state

6.8.2.3.1 State description

This state waits for COMINIT to be transmitted.

6.8.2.3.2 Transition SP3:00B_AwaitCOMINIT_Sent to SP4:COMSAS

This transition shall occur if this state receives a COMINIT Transmitted parameter.

6.8.2.4 SP4:00B_COMSAS state

6.8.2.4.1 State description

This state shall send a Transmit COMSAS parameter to the SP transmitter and wait for COMSAS to be
transmitted and/or detected.

6.8.2.4.2 Transition SP4:00B_COMSAS to SP5:00B_AwaitCOMSAS_Sent

This transition shall occur if this state receivesia COMSAS Detected parameter and does not receive a
COMSAS Transmitted parameter.
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MXO
ACCEPT - DONE (global)

6.8.2.1 SP1:OOB_COMINIT state, 6.8.2.1.1 State description
Change "PhyNotReady" to "Phy Not Ready".

MXO
ACCEPT - DONE (as "In expander devices,... Notify (Phy Not Ready) ...")

6.8.2.1 SP1:OOB_COMINIT state, 6.8.2.1.1 State description
Add "This state shall send a Broadcast Event Notify confirmation to the expander function."

IBM
ACCEPT - DONE

6.8.2.3.1 State description
The statement << This state is entered when a COMINIT sequence has been detected but the COMINIT initiated in
SP1:OOB_COMINIT has not been completely transmitted. >> should be deleted as we do not describe entry conditions only exit conditions.

IBM
ACCEPT - DONE

6.8.2.4.1 State description
The statement << This state is reached when a COMINIT has been transmitted and detected.>> should be deleted as we do not describe entry conditions only exit conditions.

IBM
ACCEPT - DONE

6.8.2.4.1 State description
The statement  << This state shall send a Transmit COMSAS parameter to the SP transmitter and wait for COMSAS to be
transmitted and/or detected..>> should be << Upon entry into this state, this state shall request a COMSAS be transmitted by sending a Transmit COMSAS parameter to the SP transmitter then wait for the receipt of a COMSAS Transmitted parameter and/or a COMSAS Detected parameter. >>

IBM
ACCEPT - DONE  (changed "does not receive" to "has not received" to avoid any implication of waiting)

6.8.2.4 SP4:OOB_COMSAS state
There is a problem with this state in that there is not indication as to the timing relationship between the receipt of COMSAS Transmitted and COMSAS Detected. This does not allow one to pick out which one of  the three transitions to make. For example a COMSAS Detected is received  so how long does the state wait  before determining that no COMSAS Transmitted is going to occur?  The reverse? This needs to be fixed.

IBM
ACCEPT - DONE

6.8.2.3.1 State description
The statement << This state waits for COMINIT to be transmitted. >> should be << This state waits for receipt of a COMINIT Transmitted parameter. >>

INTC
REJECT (when we had full equations this was specified. The text describes how multiple arcs are chosen when more than one is possible.)

6.8.2.1.2  Transition SP1:OOB_COMINIT to SP2:OOB_AwaitCOMX

"a COMINIT Transmitted parameter and does not receive 
a COMINIT Detected parameter."

In Fig 56 on page 109, the transition condition 
only listed "COMINIT Transmitted"parameter"

INTC
REJECT (when we had full equations this was specified. The text describes how multiple arcs are chosen when more than one is possible.)

6.8.2.1.3 

"a COMINIT Detected parameter and does not receive a
COMINIT Transmitted parameter"

In Fig 56 on page 109, the transition condition only 
listed " COMINIT Detected"

INTC
ACCEPT - DONE

6.8.2.2.1 State description

Ambiguous: COMINIT and COMSAS could be read as modifiers for 'timeout'.
Add 'detect' after each.



INTC
REJECT (figures don't show rules)(but sentence deleted later)

6.8.2.3.1 State description

"but the COMINIT initiated in
SP1:OOB_COMINIT has not been completely transmitted."

This condition is not shown in state diagram Fig 56 on page 109.

INTC
REJECT (when we had full equations this was specified. The text describes how multiple arcs are chosen when more than one is possible.  However, did change "does not " to "has not".)

6.8.2.4.2 Transition SP4:OOB_COMSAS to SP5:OOB_AwaitCOMSAS_Sent

"and does not receive a COMSAS Transmitted parameter."

This condition is not listed in the transition in Fig. 56 on 109,
which may cause race condition in SM.

KnowledgeTek
REJECT (yes that is the intent for the first two; once a Transmit COMxxx is sent, COMxxx Transmitted ought to show up.  The last one is waiting on COMSAS Completed after COMSAS Detected.  If this hangs forever, it means the bus is hung sending  ALIGN bursts.  I think reset as the only out is acceptable.)

6.8.2.3 SP3:OOB_AwaitCOMINIT_Sent state
6.8.2.5 SP5:OOB_AwaitCOMSAS_Sent state
6.8.2.6 SP6:OOB_AwaitNoCOMSAS state

The above states have only one way out. If that event doesn't occur it appears the only way out is reset. Is that the intent???

PostLB
ACCEPT - DONE

6.8.2.2.1 SP2:OOB_AwaitCOMX state description

initialized and enabled

should be
initialized and started
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6.8.2.4.3 Transition SP4:00B_COMSAS to SP6:00B_AwaitNoCOMSAS

This transition shall occur if this state receives both a COMSAS Transmitted parameter and a COMSAS
Detected parameter.

6.8.2.4.4 Transition SP4:00B_COMSAS to SP7:00B_AwaitCOMSAS

This transition shall occur if this state receives a COMSAS Transmitted parameter and does not receive a
COMSAS Detected parameter.

6.8.2.5 SP5:00B_AwaitCOMSAS_Sent state

6.8.2.5.1 State description
This state waits for COMSAS to be transmitted.

6.8.2.5.2 Transition SP5:00B_AwaitCOMSAS_Sent to SP6:00B_AwaitNoCOMSAS

This transition shall occur if this state receives a COMSAS Transmitted parameter.
6.8.2.6 SP6:00B_AwaitNoCOMSAS state

6.8.2.6.1 State description

The state machine waits for COMSAS to be completely received.

6.8.2.6.2 Transition SP6:00B_AwaitNoCOMSAS to SP8:SAS_Start
This transition shall occur if this state receives a COMSAS Completed parameter. The COMSAS Completed
parameter may be received before this state is entered.

6.8.2.7 SP7:00B_AwaitCOMSAS state

6.8.2.7.1 State description
Upon entering this state the COMSAS detect timeout timer shall be initialized and enabled.

This state waits for COMSAS to belreceived jor for a COMSAS detect timeout.

6.8.2.7.2 Transition SP7:00B_AwaitCOMSAS to SP1:00B_COMINIT
If all of these conditions are true:

a) this device in an expander device;

b) this device supports attachment to a SATA device on this phy;

c) the COMSAS detect timeout timer expires; and

d) this device implements SATA spinup hold and the SP1:00B_COMINIT state was not originally
entered because of an SMP Reset request

this state shall send a Broadcast Event Notify (SATA Spinup Hold) confirmation to the expander function and
perform this transition.

NOTE 11 In other words, SMP PHY CONTROL-based requests to reset the phy bypass spinup hold; all other
resets honor it.

6.8.2.7.3 Transition SP7:00B_AwaitCOMSAS to SP6:00B_AwaitNoOCOMSAS

This transition shall occur if this state receives a COMSAS Detected parameter.
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LSI Lohmeyer
ACCEPT - DONE

6.8.2.7.2 Transition SP7:OOB_AwaitCOMSAS to SP1:OOB_COMINIT

List item a) is missing the verb "is". It should read: "a) this device is in..."


IBM
REJECT (useful as an overview)
6.8.2.6.1 State description
The statement << This state is entered when a COMSAS sequence has been both transmitted and detected. >> should be deleted  as we do not describe entry conditions only exit conditions.

IBM
REJECT (but changed to "initialized and started")

6.8.2.7.1 State description
The statement << time out timer shall be initialized and enabled. >> should be << time out timer shall be set to it's initial value and enabled. >>

IBM
ACCEPT - DONE (moved the NOTE into an i.e.; split item d) into two)

6.8.2.7.2 Transition SP7:OOB_AwaitCOMSAS to SP1:OOB_COMINIT
The statements << If all of these conditions are true: ... this state shall send a Broadcast Event Notify (SATA Spinup Hold) confirmation to the expander function and perform this transition.
NOTE 11 In other words, SMP PHY CONTROL-based requests to reset the phy bypass spinup hold; all other resets honor it. >> 
should be changed to 
<<This state shall send a Broadcast Event Notify (SATA Spinup Hold) confirmation to the expander function if: .... >> This deletes the note.

INTC
REJECT (when we had full equations this was specified. The text describes how multiple arcs are chosen when more than one is possible. However, did change "does not " to "has not")

6.8.2.4.4 

"and does not receive a COMSAS Detected parameter."

This transition condition is not listed in Fig 56 on page 109

INTC
REJECT (this is the only one like this, and this sentence provides that warning)

6.8.2.6.2 (Page 111)

"The COMSAS Completed parameter may be received before 
this state is entered."

How long does this COMSAS Completed 
or other completed/transmitted/detected) signal stay valid 
after the event?

Since this is the only place in this state machine description 
where receiving "before" the state is OK. Does it mean that all
other detection/transmitted/etc. paramters are required to be valid 
only after the corresponding state has been entered?

INTC
ACCEPT - DONE (reworded as "receipt of a COMSAS Detected parameter")

6.8.2.7.1 State description

In Fig 56 on page 109, it states "COMSAS detected", 
is "received" the same as "detected?

PostLB
ACCEPT - DONE

6.8.2.6.1 State description (SP6)

Reword "waits for COMSAS to be completely received." like the others
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6.8.2.7.4 Transition SP7:00B_AwaitCOMSAS to SP16:SATA_COMWAKE
This transition shall occur if:

a) the device supports attachment to SATA devices; and
b) the COMSAS detect timeout timer expires.

6.8.2.7.5 Transition SP7:00B_AwaitCOMSAS to/SAS_AwaitNoCOMX

This transition shall occur if the device does not support SATA and the COMSAS detect timeout timer expires.
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LSI Lohmeyer
ACCEPT - DONE  (changed to the new SP2 state)

6.8.2.7.5 Transition SP7:OOB_AwaitCOMSAS to SAS_AwaitNoCOMX

Where does this transition really go? The subclause title is missing the state descriptor. Figure 56 shows this transition going to SP2:OOB_AwaitCOMx.


MXO
ACCEPT - DONE (changed to the new SP2 state)

6.8.2.7.5 Transition SP7:OOB_AwaitCOMSAS to SAS_AwaitNoCOMX
Based on a previous comment, this transition should be deleted (also, there is no SAS_AwaitNoCOMX state).

INTC
ACCEPT - DONE (now transitions to a new state based on other comments)

6.8.2.7.5 Transition SP7:OOB_AwaitCOMSAS to SAS_AwaitNoCOMX

Change "SAS_AwaitNoCOMX" to "SP2:SAS_AwaitCOMX"


G Ga]
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6.8.3 SAS speed negotiation states

Figure 57 shows the SAS speed negotiation states, in which the SAS phy has detected that it is attached to a
SAS phy, and performs the SAS speed negotiation sequence. These states are indicated by state names with
a prefix of SAS.

SAS phy layer (SP) state machine - SAS speed negotiation states h
SP10:SAS SP11:SAS
AwaitALIGN AwaitALIGN1 SP13:SAS Pass
-—--ALIGNO Detected- == -- ALIGN1 Detected N\
- ---ALIGN1 Detected-- £} Transmit ALIGNO> L . Transmit ALIGN1; £
SP8:SAS Start ALIGNO Detected ALIGN1
before SNLT > Detected
COMSAS
Completed é )
SP6: —————p» SP12:SAS
OOB_AwaitNo RCD Await SNW
COMSAS expires - -
— and p
window ALIGN1 .
supported — Detected SNTT expires—p»
<J'Set Rate - before SNLT /L _ ransmit ALIGN1 >
=P14:SAS Fail
>
N———————SNTT expires—P»
—> SNTT expires—————p»|
SP9:SAS ™~
RateNotSupported
RCD expires
— and window pl———SNTT expires r
not supported No more rates
SP2. ¢———
O0OB_AwaitCOMX
\ J
\. J
SP15:SAS PHY_Ready
SP_DWS -e—PhyReady(SAS)— J
SP1: <—C%';"I'D'\\'/'VTSD;::§€‘1—<1- COMINIT Detected - -
L LOMNIT € - --DWS Reset----- SP_DWS
/

Figure 57 — SAS phy (SP) state machine - SAS speed negotiation states
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SEG Houlder
ACCEPT - DONE (how should we specify sending "idle time" - a Transmit Idle parameter, or just say the SP transmitter does that when not instructed to do anything else? 1/17 WG decided to just describe in the SP transmitter.)

The descriptions for SP8:SAS_Start and SP9:SAS_RateNotSupported indicated that the idle shall be transmitted during these states.  Some of the other state are self-explanatory.  However, clearly defining whether idle should be transmitted for the SP14:SAS_Fail or SP13:SAS_Pass would be helpful.  

SEG Worden
ACCEPT - DONE

6.8.3 SAS speed negotiation states
Figure 57 — SAS phy (SP) state machine - SAS speed negotiation states

change <Await_SNW>  to

"AwaitSNW"

(will then be consistent with text)

IBM
ACCEPT - DONE

Figure 57
The term << window >> in 2 places should be << rate >>.

IBM
ACCEPT - DONE (made a little shorter)

Figure 57
The << ALIGN1 Detected >> going into SP11 looks like it is coming from SP10.

IBM
REJECT (per Jan WG)

Figure 57
The labels on the state transitions should be deleted and they don't necessarily give the complete reason for the transition.

INTC
REJECT (diagram just shows what signals come from what states, not when)

Figure 57 (Page 113)
   When should "Transmit ALIGN1" should be sent?
   The text in 6.8.3.4.1 says "repeatedly send", but this is not 
reflected in this state diagram.

INTC
ACCEPT - DONE (changed to "speed negotiation failed")

6.8.3 SAS speed negotiation states
Figure 57 

"No more rates" is not even close to what is 
described in 6.8.3.7.2 on page 116. Clarify.

SEG Houlder
REJECT (per Jan WG; they were zero time states so didn't really represent hardware)

Figure 57 - SP SAS state machine  (split from another comment)

Additionally, the states such as fallback state and inc_speed states defined in sas_r02.pdf make the speed negotiation state machine a lot more clear, but these states are removed in the current version.

PostLB
ACCEPT - DONE (added labels)

6.8.3 SAS speed negotiation states

Figure 57 - SAS SN states

The transitions out of SP13:SAS_Pass and SP14:SAS_Fail lack labels


PostLB
ACCEPT - DONE

6.8.3 SAS speed negotiation states
Figure 57 - SN states

Add cutout and to all states input



=
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6.8.3.1 SP8:SAS_Start state

6.8.3.1.1 State description

This state marks the beginning of the SAS speed negotiation process. His-used-te-transmitidie-in-between
— ind ‘

Upon enterlng thls state, the RCD tlmer shall be |n|t|al|zed and started. Fhis-allows-time-required-fera
peed- The state machine remains in

th|s state unt|I a RCD has elapsed.

This state shall send the Set Rate parameter to the SP transmitter selecting the next rate for attempted
negotiation.

This state sets the SAS speed negotiation rate to:

a) the lowest supported speed negotiation window if the transition into this state is from the
SP6:00B AwaitNoCOMSAS state; or
b) to the value of the speed negotiation window received as an argument.

During this state idle shall be transmitted.

6.8.3.1.2 Transition SP8:SAS_Start to SP10:SAS_AwaitALIGN

This transition shall occur if the RCD timer expires and the current speed negotiation window is supported.

6.8.3.1.3 Transition SP8:SAS_Start to SP9:SAS_RateNotSupported

This transition shall occur if the RCD timer expires and the current speed negotiation window is not supported.
6.8.3.2 SP9:SAS_RateNotSupported state

6.8.3.2.1 State description

Upon entering this state the SNTT timer shall be initialized and enabled. Fhe-state-machine-exitsfrom-this
state-afterthe SNTT-oxpires:

During this state idle shall be transmitted.

6.8.3.2.2 Transition SP9:SAS_RateNotSupported to SP14:SAS_Fail

This transition shall occur if the SNTT expires.

6.8.3.3 SP10:SAS_AwaitALIGN state

6.8.3.3.1 State description
The state machine shall start transmitting ALIGN (0) primitives at the current rate (G1, G2, G3...).

Upon entering this state, the SNTT timer and SNLT timer shall be initialized and(enabled.

The state machine exits this state when SNTT expires without the pattern synchronization, or if
synchronization occurs before the SNLT expires. @

Editor’'s Note 1: To better integrate SP and SP DWS, these changes should be made in SAS-1.
SP10:SAS_AwaitALIGN and SP19:AwaitALIGN should start the DWS state machine (not the
PhyReady states). When DWS reports it is dword aligned, the SP receiver can start reporting
ALIGNnNn Received. If DWS loses alignment in SP11, SP12, or SP15 (for SAS) or SP19, SP20, or

' SP21 (for SATA) the SP state machine goes back to SP1. Once SP reaches SP15 or SP21, the

PhyReady confirmation goes to the upper layers. When SP goes to SP1, the PhyNotReady
confirmation goes to the upper layers.

E
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HPQ
ACCEPT - DONE (Track with other comment)

6.8.3 SP state machine

Implement Editor’s Note 1 about the interaction between SP and SP_DWS.


LSI Lohmeyer
ACCEPT - DONE (track with other comment)

Editor's Notes
Global

Obviously, the four editor's notes need to be resolved and removed.


SEG Houlder
ACCEPT - DONE (but when the editor's note is deleted this is moot)

(1) SP19:AwiatALIGN should be SP19:SATA_AwiatALIGN [in the editor's note]



IBM
REJECT (it is not stated anywhere else)

6.8.3.1.1 State description
The following statement should be deleted as the information  stated is already stated elsewhere << This allows time required for a transmitter to switch to either the next higher or next lower supported speed. >>

IBM
ACCEPT - DONE

6.8.3.1.1 State description
The following statement  << This state marks the beginning of the SAS speed negotiation process. >> should be << This is the initial state of the SAS speed negotiation >>.

IBM
ACCEPT - DONE

6.8.3.1.1 State description
The following statement should be deleted as the same information is duplicated in the last sentence of this section << It is used to transmit idle in between
SAS speed negotiation windows. >>.

IBM
REJECT (this is the selected timer terminology)

6.8.3.1.1 State description
The statement <<... RCD timer shall be initialized and >> should be << ... RCD timer shall be set to it's initial value and enabled..>>.

IBM
ACCEPT - DONE

6.8.3.1.2 Transition SP8:SAS_Start to SP10:SAS_AwaitALIGN
The statement << speed negotiation window is supported. >> should be << speed negotiation rate is supported. >> It's not the window that's supported or not supported but the link rate for that window.

IBM
ACCEPT - DONE

6.8.3.1.3 Transition SP8:SAS_Start to SP9:SAS_RateNotSupported
The statement << speed negotiation window is not supported. >> should be << speed negotiation rate is not supported. >> It's not the window that's supported or not supported but the link rate for that window.

IBM
ACCEPT - DONE (using new timer convention and keeping the selecting... text)

6.8.3.1.1 State description
This should be an a.b.c list like this:
Upon entering this state, this state shall:
a) set the RCD timer to it's initial value;
b) enable the RCD timer; and
c) send the Set Rate parameter to the SP transmitter to select the next negotiated rate.

IBM
REJECT (this is DC idle not idle dwords)

6.8.3.1.1 State description
The statement << During this state idle shall be transmitted. >> should be changed to << This state shall request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to
the SP transmitter (see 7.3). >>

IBM
REJECT (it's DC idle not idle dwords)

6.8.3.2.1 State description
The statement << During this state idle shall be transmitted. >> should be changed to << This state shall request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to
the SP transmitter (see 7.3). >>

IBM
REJECT (but changed to "initialized and started")

The statement << SNTT timer shall be initialized and enabled. >> should be << SNTT timer shall be set to it's initial value and enabled. >>

IBM
ACCEPT - DONE

6.8.3.2.1 State description
This statement adds nothing but confusion and should be deleted << The state machine exits from this
state after the SNTT expires.>>

IBM
ACCEPT - DONE (after ..expires if...)

6.8.3.1.2 Transition SP8:SAS_Start to SP10:SAS_AwaitALIGN
The statement << occur if the RCD timer expires and the current >> should be << occur after  the RCD timer expires if the current >>. The timer will always time out.

IBM
ACCEPT - DONE (after ..expires if...)

6.8.3.1.3 Transition SP8:SAS_Start to SP9:SAS_RateNotSupported
The statement << occur if the RCD timer expires and the current >> should be << occur after  the RCD timer expires if the current >>. The timer will always time out.

IBM
ACCEPT - DONE

6.8.3.2.2 Transition SP9:SAS_RateNotSupported to SP14:SAS_Fail
The statement << if the >> should be <<after the >> as the timer will always time out.

IBM
ACCEPT - DONE (not as an a)b) list but use the parameter name and preface with Upon entering)

6.8.3.3.1 State description

The following should be made into an a,b,c list << The state machine shall start transmitting ALIGN (0) primitives at the current rate (G1, G2, G3…).
Upon entering this state, the SNTT timer and SNLT timer shall be initialized and enabled. >> as follows:
<< Upon entering  this state, this state shall:
a) request ALIGN (0) be transmitted at the current rate (e.g., G1, G2, G3) by repeatedly sending a Transmit ALIGN0 parameter to the SP transmitter; and
b) the SNTT timer and SNLT timer shall be set to their initial value and enabled. >>.


IBM
ACCEPT - DONE (delete whole sentence)

6.8.3.3.1 State description
The statement << synchronization occurs before >> should be changed to <<  synchronization (i.e., ALIGN0 Detected parameter or ALIGN1 Detected parameter received) occurs before >>. 

IBM
ACCEPT - DONE

6.8.3.1.1 State description
The statement << speed negotiation window received as an argument.>> should be changed to 
<< SAS Speed Negotiation Window Rate argument. >>

INTC
REJECT (See other idle comment)

6.8.3.1.1 (Page 114)
"During this state idle shall be transmitted."

This requirement is not listed in the state diagram 
state SP8 in Fig 57 on page 113

INTC
ACCEPT - DONE (yes.  initialized and start chosen as the general convention)

6.8.3.2.1 (Page 114)

Clarify:
Is "enabled" the same as "started"?

INTC
REJECT (see other idle comment)

6.8.3.2.1 
"During this state idle shall be transmitted."

This requirement is not listed in the state diagram state 
SP8 in Fig 57 on page 113

INTC
ACCEPT - DONE  (have timers start not enable globally)

6.8.3.3.1 (Page 114)

Need clarification:
Is "enabled" the same as "started"?

INTC
ACCEPT - DONE (delete whole sentence)

6.8.3.3.1 (Page 114) State description
"if synchronization occurs before the SNLT expires."
     Need to clarify what "synchronization" means, I think it is trying 
to say either "ALIGN0 Detected" or "ALIGN1 Detected".  Usually 
the word "synchronizatin" means something else.  This sentence 
can be deleted because the same action is clearly described in 
6.8.3.3.2 and 6.8.3.3.3 .
   Also, missing transition if only SNLT expires and 
no "synchronization" in this state?

TXN
ACCEPT - DONE (track with other comment)

5. Technical 6.8.3.3.1, 9.2.4.5 and 9.2.3.9.1 still have an editors note,
this should have been addressed before the letter ballot.

KnowledgeTek
ACCEPT - DONE (gave it a mixed case name.  It comes with the transition [very bizarre but we're stuck with that sometimes])

6.8.3.1.1 State description
4th paragraph, item b)
states:
"to the value of the speed negotiation window received as an argument."
This "argument" is not shown in the state diagram figure 57 nor is there an indication of where it comes from.

LSI Hoglund
ACCEPT - DONE (track with other comment)

6.8.3.3 SP10:SAS_AwaitALIGN state
page 114

Agree with editor's note regarding the closer coordination between SP and DWS state machines to detect ALIGNs and ALIGN1s.  Prefer that more than a single ALIGN or ALIGN1 required to advance SP, i.e. use filtering provided by the DWS process.

SEG Houlder
ACCEPT - DONE (Renamed Enable Disable Link Layer (Disable, SAS Enable, or SATA Enable) to Phy Layer Ready (SAS or SATA) and Phy Layer Not Ready.  Merged expander device Phy Not Ready and the new Phy Layer Not Ready; they both work for all devices. Messages to the SP_DWS are now Start DWS and Stop DWS.  

Messages from SP_DWS are DWS Lost (DWS had sync and lost it) and DWS Reset (DWS gave up). DWS0 chooses to send DWS_Reset after a vendor-specific time waiting. Otherwise, DWS sends DWS Lost to SP, and SP decides whether to send a new Start DWS or not.  

Incorporated editor's note pretty much as written.)

[split from another comment]

(2) This editor's note should be incorporated into the speed negotiation state machine.  Additionally, this statement is not very clear whether the DWS state machine should be started for the speed negotiation window (G1 rate, G2 rate, G3 rate, G? rate (negotiated rate)), or the DWS state machine should be started only at the negotiated rate window?
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6.8.3.3.2 Transition SP10:SAS_AwaitALIGN to SP11:SAS AwaitALIGN1

This transition shall occur if this state receives an ALIGNO Detected parameter before the SNLT timer expires.

6.8.3.3.3 Transition SP10:SAS_AwaitALIGN to SP12:SAS_AwaitSNW

This transition shall occur if this state receives an ALIGN1 Detected parameter before the SNLT timer expires.

6.8.3.3.4 Transition SP10:SAS_AwaitALIGN to SP14:SAS_Fail

This transition shall occur if the SNTT timer expires.

6.8.3.4 SP11:SAS_AwaitALIGN1 state @

6.8.3.4.1 State description

This state shall repeatedly send a Transmit ALIGNO parameter to the SP transmitter.

This state is exited when the SNTT expires or when ALIGN (1) primitives are received before the SNLT timer
expires.

6.8.3.4.2 Transition SP11:SAS_AwaitALIGN1 to SP14:SAS_Fail

This transition shall occur if the SNTT timer expires. This indicates that the other phy has not been able to lock
at the current rate.

6.8.3.4.3 Transition SP11:SAS_AwaitALIGN1 to SP14:SAS_ AwaitSNW

This transition shall occur if this state receives an ALIGN1 Detected parameter before the SNTT timer expires.
This indicates that the other phy has been able to lock at the current rate.

6.8.3.5 SP12:SAS_AwaitSNW state

6.8.3.5.1 State description
i : | F s | bt iodand ed.
This state shall repeatedly send a Transmit ALIGN1 parameter to the SP transmitter.

This state waits for the SNTT timer to expire.

6.8.3.5.2 Transition SP12:SAS_AwaitALIGN1 to SP13:SAS_Pass

This transition shall occur if the SNTT timer expires.
6.8.3.6 SP13:SAS_Pass state

6.8.3.6.1 State description

This state determines if:
a) another SAS speed negotiation window is required; and
b) the SAS speed negotiation is complete.

6.8.3.6.2 Transition SP13:SAS_Pass to SP8:SAS_Start

This transition shall occur:

a) after setting the SAS speed negotiation window rate to one greater than the current SAS speed
negotiation window rate which is sent as an argument to the SN_start state; and
b) if the state machine has not fallen back during this current SAS speed negotiation.
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LSI Lohmeyer
ACCEPT - DONE

6.8.3.4.1 State description

Second paragraph should read: "This state shall repeatedly send a Transmit ALIGN1 parameter..."


LSI Lohmeyer
ACCEPT - DONE (no note)

6.8.3.4.3 Transition SP11:SAS_AwaitALIGN1 to SP14:SAS_ AwaitSNW

Replace "SNTT" with "SNLT".

Should we add a note to clarify that this transition is not taken if ALIGN1 is detected after SNLT expires and before SNTT expires?


LSI Lohmeyer
ACCEPT - DONE

6.8.3.5.2 Transition SP12:SAS_AwaitALIGN1 to SP13:SAS_Pass

Replace "if" with "after".


LSI Lohmeyer
ACCEPT - DONE (defined in an i.e. as ever going from SP14:SAS_Fail to SP8:SAS_Start)

6.8.3.6.2 Transition SP13:SAS_Pass to SP8:SAS_Start

The term "fallen back" is not defined. Should it be defined as an SP14 to SP2 transition?

"Fallen back" also appears in 6.8.3.6.3.



MXO
ACCEPT - DONE

6.8.3.4 SP11:SAS_AwaitALIGN1 state, 6.8.3.4.1 State description, second paragraph
Change "ALIGN0" to "ALIGN1".


IBM
ACCEPT - DONE

6.8.3.4.1 State description
The statement << This state is reached after ALIGN (0) has been both transmitted and received. >> should be deleted as we do not describe entry conditions only exit conditions.

IBM
REJECT (unnecessary verbage, and says the wrong kind of ALIGN too)

6.8.3.4.1 State description
The following statement << This state shall repeatedly send a Transmit ALIGN0 parameter to the SP transmitter.>> should be <<This state shall request ALIGN (0) be transmitted at the current rate (e.g., G1, G2, G3) by repeatedly sending a Transmit ALIGN0 parameter to the SP transmitter. >>

IBM
REJECT (rewording implies an ominiscent state.  This state can only based decisions on its inputs.)

6.8.3.4.2 Transition SP11:SAS_AwaitALIGN1 to SP14:SAS_Fail
The following statement << This transition shall occur if the SNTT timer expires. This indicates that the other phy has not been able to lock
at the current rate. >> should be <<This transition shall occur if the other phy has not locked at the current rate and the SNTT timer times-out. >>

IBM
REJECT (this state can only respond to its input signals, not to the state of some other phy.)

6.8.3.4.3 Transition SP11:SAS_AwaitALIGN1 to SP14:SAS_ AwaitSNW
The statement <<This transition shall occur if this state receives an ALIGN1 Detected parameter before the SNTT timer expires.
This indicates that the other phy has been able to lock at the current rate. >> should be changed to << This transition shall occur if the other phy has locked (i.e., ALIGN1 Detected parameter received  before the SNTT timer expires). >>

IBM
ACCEPT - DONE

6.8.3.5.1 State description
The statement << This state is reached after ALIGN (1) has been both transmitted and received. >> should be deleted as we do not describe entry conditions only exit conditions.

IBM
REJECT (unnecessarily verbose)

6.8.3.5.1 State description
The following statement << This state shall repeatedly send a Transmit ALIGN1 parameter to the SP transmitter.>> should be <<This state shall request ALIGN (1) be transmitted at the current rate (e.g., G1, G2, G3) by repeatedly sending a Transmit ALIGN1 parameter to the SP transmitter.>>.

IBM
ACCEPT - DONE

6.8.3.5.2 Transition SP12:SAS_AwaitALIGN1 to SP13:SAS_Pass
The statement << if the >> should be << after the >>.

IBM
ACCEPT - DONE
6.8.3.6.2 Transition SP13:SAS_Pass to SP8:SAS_Start
The statement << which is sent as an argument to the SN_start state>> should be moved to the end of the section and restated as <<This transition shall pass a SAS Speed Negotiation Window Rate argument to the SN_start state. >>.

INTC
ACCEPT - DONE (delete sentence)

6.8.3.4.1 
"This state is exited when the SNTT expires or when ALIGN (1) 
primitives are received before the SNLT timer expires."

This same information is repeated at 6.8.3.4.2

INTC
REJECT (but deleted sentence)

6.8.3.5.1 (Page 115)
"This state is reached after ALIGN (1) has been both 
transmitted and received."
    This sentence is not describing the same behavior as 
shown in the state diagram - Fig 57 on page 113.
    Change to:
"This state is reached after ALIGN(1) has been recovered before the SNLT timer expires"

KnowledgeTek
ACCEPT - DONE

6.8.3.6.2 Transition SP13:SAS_Pass to SP8:SAS_Start
1st paragraph, item a)

SN_start state sb SP8:SAS_Start state.

PostLB
ACCEPT - DONE

6.8.3.5.2 Transition SP12:SAS_AwaitALIGN1 to ...

SP12:SAS_AwaitALIGN1 should be SP12:SAS_AwaitSNW


(from muikien_kirk@adaptec.com)

PostLB
ACCEPT - DONE

6.8.3.4.3 Transition SP11:SAS_AwaitALIGN1 to SAS_AwaitSNW

SP14:SAS_ AwaitSNW should be SP12:SAS_AwaitSNW (without the space and 14 changed to 12)

(from muikien_kirk@adaptec.com)


LSI Hoglund
ACCEPT - DONE (this must be the "incorporate editors note comment.  Track with other comment)

6.8.3.4 SP11:SAS_AwaitALIGN1 state
page 114

Same comment as for 6.8.3.3.
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6.8.3.6.3 Transition SP13:SAS_Pass to SP15:SAS_PHY_Ready
This transition shall occur if speed negotiation has progressed to where it failed and then had fallen back to
the last negotiated speed and then subsequently passed.

6.8.3.7 SP14:SAS_Fail state

6.8.3.7.1 State description
This state determines if the SAS speed negotiation window failure occurred because:

a) the maximum SAS speed negotiation window has been attempted and there haven't been any
successful negotiated physical link rates;

b) the SAS speed negotiation failed after dropping back to the last successful SAS speed negotiation
window;

c) the SAS speed negotiation has failed and there was a previous successful SAS speed negotiation; or

d) no SAS speed negotiation has previously passed and the maximum SAS speed negotiation window
has not yet been attempted.

6.8.3.7.2 Transition SP14:SAS_Fail to SP2:00B_AwaitCOMX

This transition shall occur if:

a) the maximum SAS speed negotiation window has been attempted and there haven't been any
successful negotiated physical link rates; or
b) the SAS speed negotiation failed after dropping back to the last successful SAS speed negotiation
window.
6.8.3.7.3 Transition SP14:SAS_Fail to SP8:SAS_Start
This transition shall occur:

a) after setting the SAS speed negotiation window to one less the current SAS speed negotiation
window; and
b) if the SAS speed negotiation has failed and there was a previous successful SAS speed negotiation;

or:

a) after setting the SAS speed negotiation window to one greater than the current SAS speed negoti-
ation window; and

b) if no SAS speed negotiation has previously passed and the maximum supported SAS speed negoti-
ation window has not yet been attempted.

Which speed negotiation window to use is sent as an argument with this transition.
6.8.3.8 SP15:SAS_PHY_Ready state

6.8.3.8.1 State description

This state enables the SAS phy dword synchronization state machine (SP_DWS) te-previderule-cheekingfor
I - | o  link failure.

This state machine monitors for:

a) the receipt of a COMINIT; and
b) the DWS Reset parameter.

While in this state dwords frem-the-tink-tayer are transmitted at the negotiated physical link rate.

This state shall send a PhyReady (SAS) parameter to the SP_DWS state machine to indicate that the link has

been brought up successfully in SAS mode. While-in-this-state-dwerdsfrom-the-linklayerare-transmitted-at
| . I ol ling
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LSI Lohmeyer
ACCEPT - DONE (deleted duplicate sentence)

6.8.3.8.1 State description

The last sentence of the last paragraph is redundant with the previous paragraph.


IBM
ACCEPT - DONE

6.8.3.7.3 Transition SP14:SAS_Fail to SP8:SAS_Start
The statement << Which speed negotiation window to use is sent as an argument with this transition. >> should be changed to  <<This transition shall pass which speed negotiation window to use in the SAS Speed Negotiation Window Rate argument to the SN_start state. >>.

IBM
ACCEPT - DONE (editors note incorporation eliminated this sentence)

6.8.3.8.1 State description
The following << to provide rule checking for
dword synchronization and determination of link failure. >> should be deleted as the information is already in the DWS section. A reference to DWS would be OK.

IBM
ACCEPT - DONE

6.8.3.8.1 State description
The statement << the receipt of a COMINIT; >> should be << the receipt of a COMINIT Detected parameter >>.

IBM
ACCEPT - DONE

6.8.3.8.1 State description
The statement << While in this state, dwords from the link layer are transmitted at
the negotiated physical link rate >> should be deleted as it is stated 2 times in this section.

IBM
REJECT (this is special)

6.8.3.8.1 State description
The statement << from the link layer >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

INTC
ACCEPT - DONE ("at the rate established in the previous speed negotiation window.")

6.8.3.8.1 
"While in this state dwords from the link layer are transmitted 
at the negotiated physical link rate."

Who (in what state/state machine) is responsible to tell the 
PHY what the negotiated link rate is?  Clarify.

relliott
REFER PROTOCOL WG (I agree)

6.8.3.8 SP15:SAS_PHY_Ready state

Because of clock tolerances and COMSAS detect tolerance, there is an issue with IDENTIFY being transmitted before the receiver has not yet reached SP15. One solution is to delay transmitting IDENTIFY for 2 usec. Another solution is to allow IDENTIFY detection as soon as incoming dword sync is achieved (even if the phy is still sending ALIGNs for its SNTT.)

(from Bruce Leshay, Maxtor)
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6.8.3.8.2 Transition SP15:SAS_PHY_Ready to SP1:00B_COMINIT
This transition shall occur if:

a) a COMINIT Detected parameter is received; or
b) a DWS Reset parameter is received.

6.8.4 SATA host emulation states

Figure 58 shows the SATA host emulation states, in which the SAS device (an initiator device or expander
device) has detected that it is attached to a SATA target device and behaves as if it were a SATA host,
initiating the SATA speed negotiation sequence. These states are indicated by state names with a prefix of
SATA.
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IBM
REJECT (but changed it to "if ...this state receives" to match other text)

6.8.3.8.2 Transition SP15:SAS_PHY_Ready to SP1:OOB_COMINIT
The statement << occur if: >> should be << occur after >>.

IBM
ACCEPT - DONE

6.8.4 SATA host emulation states
The statement << the SAS device (an initiator device or expander device) has >> should be << a SAS initiator device or an expander device has >>.

IBM
REJECT (it's a good overview of what these states do)

6.8.4 SATA host emulation states
The statement << During SATA host emulation, the SAS device transmits a COMWAKE sequence and then waits to receive a COMWAKE. Once the COMWAKE sequence is detected, the SAS device follows the speed negotiation
sequence defined in SATA. >> should be deleted as the information in this statement is duplicate information.

KnowledgeTek
REJECT (yes, SAS initiators can attach directly to SATA drives.  That becomes outside the scope of this standard.  However, the SP state machine is integrated and handles both (for both initiators and expanders), since there is nothing in SATA that we can clearly "join in progress" to handle the rest of the link reset sequence.)


6.8.4 SATA host emulation states
1st paragragh
states:
...(an initiator device...
Is this allowed????

PostLB
ACCEPT - DONE

6.8.4 SATA host emulation states

Change SAS device to phy in this paragraph

(from Vixel)
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The power management states defined in this specification are for SAS initiator devices that support being
attached to SATA target devices; SAS expander devices attached to SATA target devices do not support

power management in this standard.
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Figure 58 — SAS phy (SP) state machine - SATA host emulation states
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LSI Lohmeyer
ACCEPT - DONE

6.8.4 SATA host emulation states

Third paragraph: Replace "specification" with "standard".


LSI Lohmeyer
ACCEPT - DONE

6.8.4 SATA host emulation states

Figure 58 - SAS phy (SP) state machine - SATA host emulation states

State SP16 needs a COMWAKE Transmitted input parameter (see 6.8.4.1.2).



LSI Lohmeyer
ACCEPT - DONE

6.8.4 SATA host emulation states
Figure 58 - SAS phy (SP) state machine - SATA host emulation states

State SP17 needs a COMWAKE  Detected input parameter (see 6.8.4.2.2).


LSI Lohmeyer
ACCEPT - DONE

6.8.4 SATA host emulation states
Figure 58 - SAS phy (SP) state machine - SATA host emulation states

State SP18 needs a COMWAKE  Completed input parameter (see 6.8.4.3.2).


IBM
ACCEPT - DONE

Figure 58
The COMWAKE Transmitted parameter is missing as a input to SP16.

IBM
ACCEPT - DONE

Figure 58
The COMWAKE Detected parameter is missing as a input to SP17.

IBM
ACCEPT - DONE

Figure 58
The COMWAKE Completed parameter is missing as a input to SP18.

IBM
REJECT (per Jan WG)

Figure 58
The labels on the state transitions should be deleted and they don't necessarily give the complete reason for the transition.

INTC
ACCEPT - DONE

6.8.4 SATA host emulation states

Figure 58 
SP16:SATA_COMWAKE
Missing input parameter "COMWAKE Transmitted" with dotted 
line unfilled arrow into SP16.
   


INTC
REJECT (text describes the order requirements)

6.8.4 SATA host emulation states
Figure 58 - SAS phy (SP) state machine - SATA host emulation states
SP20: SATA_AdjustSpeed
dotted unfilled arrow with parameter (Transmit D10.2)
     and
dotted unfilled arrow with parameter (Set Rate)
    It seems it may have to send "Set Rate" parameter before 
"Transmit D10.2", please clarify.


PostLB
ACCEPT - DONE

6.8.4 SATA host emulation states
Figure 58 - SP state machine SATA host emulation states

The SP23:SATA_PM_Partial  to to SP17:SATA_AwaitCOMWAKE arc should go to SP16:SATA_COMWAKE

and
The SP24:SATA_PM_Slumber  to SP17:SATA_AwaitCOMWAKE arc should go to SP16:SATA_COMWAKE



PostLB
ACCEPT - DONE

6.8.4 SATA host emulation states

Change
SAS expander
to
expander


PostLB
ACCEPT - DONE

6.8.4 SATA host emulation states
Figure 57 - SATA host emulation states

Add cutout and to all states input
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6.8.4.1 SP16:SATA_COMWAKE state

6.8.4.1.1 State description

This state shall send a Transmit COMWAKE parameter to the SP transmitter and wait for COMWAKE to be
transmitted.

6.8.4.1.2 Transition SP16:SATA_COMWAKE to SP17:SATA_AwaitCOMWAKE

This transition shall occur if this state receives a COMWAKE Transmitted parameter.
6.8.4.2 SP17:SATA_AwaitCOMWAKE state

6.8.4.2.1 State description
This state waits for COMWAKE to be received.

6.8.4.2.2 Transition SP17:SATA_AwaitCOMWAKE to SP18:SATA_AawitNoCOMWAKE

This transition shall occur if this state receives a COMWAKE Detected parameter.
6.8.4.3 SP18:SATA_AwaitNoCOMWAKE state

6.8.4.3.1 State description
This state waits for COMWAKE to be fully received.

6.8.4.3.2 Transition SP18:SATA_AwaitNoCOMWAKE to SP19:SATA_AwaitALIGN

This transition shall occur if this state receives a COMWAKE Completed parameter.
6.8.4.4 SP19:SATA_AwaitALIGN state

6.8.4.4.1 State description
This state shall:

a) repeatedly send a Transmit D10.2 parameter to the SP transmitter;
b) start the ALIGN detect timeout timer; jand
c) wait for an ALIGN to be received or an ALIGN detect timeout.

6.8.4.4.2 Transition SP19:SATA_AwaitALIGN to SP20:SATA_AdjustSpeed

This transition shall occur if this state receives an ALIGNO Received parameter atany-efits-supperted
6.8.4.4.3 Transition SP19:SATA_AwaitALIGN to SP1:00B_COMINIT

This transition shall occur if the ALIGN detect timeout timer expires.
6.8.4.5 SP20:SATA_AdjustSpeed state

6.8.4.5.1 State description

This state waits for the SP transmitter to adjust to the same physical link rate of the ALIGNs that were
detected by the receiver circuitry.

This state shall repeatedly send Transmit D10.2 parameters to the SP transmitter and shall send a Set Rate
parameter to the SP transmitter.
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LSI Lohmeyer
ACCEPT - DONE (ALIGN0 Received parameter)

6.8.4.4.1 State description

In list item c, replace "ALIGN" with "ALIGN0".


LSI Lohmeyer
ACCEPT - DONE ("after entry into this state.")

6.8.4.4.1 State description

Should the last word of this subclause be "completed"? If not, define "deasserted".

IBM
ACCEPT - DONE

6.8.4.2.2 Transition SP17:SATA_AwaitCOMWAKE to SP18:SATA_AawitNoCOMWAKE
There is a type in the SP18 state name. It should SATA_AwaitNoCOMWAKE.

IBM
ACCEPT  - DONE (but COMWAKE Transmitted not COMWAKE Completed)

6.8.4.1.1 State description
The statement << wait for COMWAKE to be
transmitted. >> should be changed to << wait for a COMWAKE Completed parameter to be received. >>.

IBM
ACCEPT - DONE

6.8.4.3.1 State description
The statement << This state waits for COMWAKE to be fully received. >> should be << This state waits for a COMWAKE Completed parameter to be received. >>

IBM
REJECT (unnecessarily verbose)

6.8.4.4.1 State description
The statement << repeatedly send a Transmit D10.2 parameter to the SP transmitter; >> should be  <<request D10.2s be transmitted by repeatedly sending a Transmit D10.2 parameter to the SP transmitter. >>

IBM
REJECT (but changed to "initialized and start")

6.8.4.4.1 State description
The statement << start the ALIGN detect time out timer; >> should be << set the ALIGN detect  timer to it's initial value and enabled it; >>

IBM
ACCEPT - DONE

6.8.4.4.1 State description
The statement <<ALIGN to be received or an ALIGN detect time out. >> should be << ALIGN0 Received parameter to be received or an ALIGN detect time out to occur. >>

IBM
ACCEPT - DONE (is it based on receiving COMWAKE or transmitting it?  SATA uses "after detecting the release of" which  indicates COMWAKE Completed is intended - i.e. entry into this state..)


6.8.4.4.1 State description
The statement << The SAS device shall start transmitting D10.2 characters no later than 20 G1 dwords (i.e., 533 ns) after
COMWAKE was deasserted. >> should be deleted as it makes no sense here. It appears to be more of a transmitter requirement rather than a requirement of this state. Also COMWAKE is not something that can be deasserted it is a sequence of signals.

IBM
ACCEPT - DONE (reworded.  In SATA speed negotiation, the ALIGNs can come in at any link rate; this phy doesn't know what rate to expect at this time.  Added sentence "...the ALIGN(0) was received at any of the physical link rates supported by this phy." Added sentence to SP receiver section that that argument is provided for SATA speed negotiation.)

6.8.4.4.2 Transition SP19:SATA_AwaitALIGN to SP20:SATA_AdjustSpeed
The statement << at any of its supported physical link rates. >> should be deleted as it makes no sense here.

IBM
REJECT (unnececessarily verbose)

6.8.4.5.1 State description
The statement << This state shall repeatedly send Transmit D10.2 parameters to the SP transmitter >> should be  <<This state shall request D10.2s be transmitted by repeatedly sending a Transmit D10.2 parameter to the SP transmitter >>

INTC
REJECT (figure just shows the possible signals not the details. That's what this text is for)

6.8.4.4.1 State description
"a) repeatedly send a Transmit D10.2 parameter to the SP transmitter"
   "repeatedly send" is not shown in the state diagram in Fig 58 
as a condition required for transmitting D10.2

INTC
REJECT (but will make timers stand out better in the text and may add timer arcs to figures in SAS-2)

6.8.4.4.1 State description
***
GLOBAL
"b) start the ALIGN detect timeout timer"
    It looks like this is a state entry action and it 
is not listed in the state diagram in Fig 58
    THIS IS one of a pattern of incomplete definitions due to the
assumption of hidden, underlying state machines.  Need to explicitly
identify these implicit state machines and the signals/messages they
exchange with other SMs. 

INTC
ACCEPT - DONE  (changed COMWAKE to "after entry into this state. State diagrams don't show when their signals are sent. Changed 20 G1 dwords to COMWAKE response time and added that to a timing table above, defined as 533 ns.)

6.5.4.4.1 State description
"The SAS device shall start transmitting D10.2 characters no 
later than 20 G1 dwords (i.e. 533 ns) after COMWAKE was deasserted"
   Use of COMWAKE is confusing - sometimes parms are received, 
sometimes CW is 'deasserted' - what is it?   [agree]

   This seems as a state entry action and it does not show the 
relation of transmitting D10.2 characters no later than 20 G1 
dwords after COMWAKE was deasserted in the state diagram in Fig 58.  [reject]

    Since not all SAS implementation required to support G1 speed, 
this state should not specify requirement in "G1 dwords", instead 
it should just specify time - 533 ns.  [accept; check what SATA intends]

INTC
ACCEPT - DONE (made into an ordered list)

must set the rate before transmitting the 10.2s


PostLB
ACCEPT - DONE

6.8.4.4.1 SP19

Change SAS device to phy

(from Vixel)
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6.8.4.5.2 Transition SP20:SATA_AdjustSpeed to SP21:SATA_TransmitALIGN

This transition shall occur when this state receives a Transmitter Ready parameter.
6.8.4.6 SP21:SATA_TransmitALIGN state

6.8.4.6.1 State description

This state shall repeatedly send the Transmit ALIGNOs parameter to the SP transmitter.

6.8.4.6.2 Transition SP21:SATA_TransmitALIGN to SP22:SATA_PHY_Ready

This transition shall occur when this state receives a NOnALIGNS Received parameter.
6.8.4.7 SP22:SATA_PHY_Ready state

6.8.4.7.1 State description

In this state, the SP state machine hands control over dword transmission to the SP_DWS state machine. The
SP receiver monitors the input dword stream looking for COMINIT.

This state shall send a PhyReady (SATA) parameter to the SP_DWS state machine.

6.8.4.7.2 Transition SP22:SATA_PHY_Ready to SP1:Reset

This transition shall occur if this state receives a COMINIT Received parameter or a DWS Reset parameter.

6.8.4.7.3 Transition SP22:SATA_PHY_Ready to SP24:SATA_PM_Partial

This transition shall occur if this state receives an Enter Partial request.

6.8.4.7.4 Transition SP22:SATA_PHY_Ready to SP23:SATA_PM_Slumber

This transition shall occur if this state receives an Enter Slumber request.
6.8.4.8 SP23:SATA_PM_Partial state

6.8.4.8.1 State description
Exit from this state is driven from receipt of COMWAKE or by request of the link layer.

6.8.4.8.2 Transition SP23:SATA_PPM_Partial to SP16:SATA_ COMWAKE

This transition shall occur if this state receives a Exit Partial request.

6.8.4.8.3 Transition SP23:SATA_PM_Partial to SP18:SATA_AwaitNoCOMWAKE

This transition shall occur if this state receives a COMWAKE Detected parameter.
6.8.4.9 SP24.SATA_PM_Slumber state

6.8.4.9.1 State description
Exit from this state is driven from receipt of COMWAKE or by request of the link layer.

6.8.4.9.2 Transition SP24:SATA_PM_Slumber to SP16:SATA_COMWAKE

This transition shall occur if this state receives a Exit Slumber request.
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LSI Lohmeyer
ACCEPT - DONE

6.8.4.6.1 State description

Replace "ALIGN0s" with "ALIGN0".


LSI Lohmeyer
ACCEPT - DONE

6.8.4.7.3 Transition SP22:SATA_PHY_Ready to SP24:SATA_PM_Partial

Change this subclause name to "Transition SP22:SATA_PHY_Ready to SP23:SATA_PM_Partial" (i.e., SP24 should be SP23).

LSI Lohmeyer
ACCEPT - DONE

6.8.4.7.4 Transition SP22:SATA_PHY_Ready to SP23:SATA_PM_Slumber

Change this subclause name to "Transition SP22:SATA_PHY_Ready to SP24:SATA_PM_Slumber" (i.e., SP23 should be SP24).


LSI Lohmeyer
ACCEPT - DONE

6.8.4.7.2 Transition SP22:SATA_PHY_Ready to SP1:Reset

Change this subclause name to "Transition SP22:SATA_PHY_Ready to SP1:OOB_COMINIT" (i.e., Reset should be OOB_COMINIT).

LSI Lohmeyer
REJECT (but corrected picture to match this text)

6.8.4.8.2 Transition SP23:SATA_PM_Partial to SP16:SATA_COMWAKE

Change the name of this subclause to "Transition SP23:SATA_PM_Partial to SP17:SATA_AwaitCOMWAKE".

LSI Lohmeyer
ACCEPT - DONE (both sections; rewritten as This state waits for ... parameter or ... request.)

6.8.4.8.1 State description
6.8.4.9.1 State description

Replace "Exit from this state is driven from" with "This state is exited upon".

IBM
ACCEPT - DONE (but left in "this state")

6.8.4.5.2 Transition SP20:SATA_AdjustSpeed to SP21:SATA_TransmitALIGN
This statement << when this state receives a Transmitter Ready parameter. >> should be <<after receiving a Transmitter Ready parameter. >>.

IBM
REJECT (unnecessarily verbose)

6.8.4.6.1 State description
The statement << This state shall repeatedly send the Transmit ALIGN0s parameter to the SP transmitter. >> should be << This state shall request ALIGN0s be transmitted by repeatedly sending a Transmit ALIGN0 parameter to the SP transmitter. >>

IBM
ACCEPT - DONE (added a Dword Received parameter to the SP receiver, and changed the transition to "after this state receives three consecutive Dword Received parameters with dwords other than ALIGN(0).")

6.8.4.6.1 State description
The statement << When the SP receiver detects three back-to-back non-ALIGNs, the state machine transitions to state
SP22:SATA_PHY_Ready. >> should be deleted as all the information is in the transition description.

IBM
REJECT (that doesn't follow the convention)

6.8.4.7.4 Transition SP22:SATA_PHY_Ready to SP23:SATA_PM_Slumber
The statement << if this state receives an Enter Slumber request. >> should be << if an Enter Slumber request is received.>>.

IBM
REJECT (that doesn't follow the convention)

6.8.4.7.4 Transition SP22:SATA_PHY_Ready to SP23:SATA_PM_Slumber
The statement << if this state receives an Enter Partial request. >> should be  << if an Enter Partial request is received.>>

IBM
ACCEPT - DONE (changed to OOB_COMINIT proper state number)

6.8.4.7.2 Transition SP22:SATA_PHY_Ready to SP1:Reset
In figure 58 this transition goes to SP1:OOB_COMMINIT but here it goes to SP1:Reset . Only one is correct. This needs to be fixed.

IBM
ACCEPT - DONE (changed COMINIT Received to COMINIT Detected.   Added it and DWS Reset to the figure.)

6.8.4.7.2 Transition SP22:SATA_PHY_Ready to SP1:Reset
The statement << This transition shall occur if this state receives a COMINIT Received parameter or a DWS Reset parameter. >> makes no sense as there is not COMINIT Received or DWS Reset  in figure 58. So it is not clear what causes this transition.

IBM
REJECT

6.8.4.7.1 State description
The statement << This state shall send a PhyReady (SATA) parameter to the SP_DWS state machine. >> should be 
Upon entering this state, this state shall send a PhyReady (SATA) parameter to the SP_DWS state machine. >>.

IBM
ACCEPT - DONE (reworded to match SAS_PHY_Ready)

6.8.4.7.1 State description
The statement << In this state, the SP state machine hands control over dword transmission to the SP_DWS state machine. The SP receiver monitors the input dword stream looking for COMINIT. >> 
should be 
<< This state sends RhyReady (SATA) parameter to the SP_DWS state machine to enable it. >>  If this state needs to take some action if a COMINIT detected or complete happens then there needs to be a parameter input and a description as to what happens when the parameter is received. 

IBM
REJECT (that doesn't follow the convention)

6.8.4.8.2 Transition SP23:SATA_PM_Partial to SP16:SATA_COMWAKE
The statement << if this state receives a Exit Partial request. >> should be << if an Exit Partial request is received. >>

IBM
REJECT (that doesn't follow the convention)

6.8.4.8.3 Transition SP23:SATA_PM_Partial to SP18:SATA_AwaitNoCOMWAKE
The statement << if this state receives a COMWAKE Detected parameter. >> should be << if a COMWAKE Detected parameter is received. >>.

IBM
ACCEPT - DONE

6.8.4.8.1 State description
The statement << Exit from this state is driven from receipt of COMWAKE or by request of the link layer. >> should be << This state waits for a COMWAKE Detected parameter or a Exit Partial parameter to be received. >>

IBM
ACCEPT - DONE

6.8.4.9.1 State description
The statement << Exit from this state is driven from receipt of COMWAKE or by request of the link layer. >> should be << This state waits for a COMWAKE Detected parameter or a Exit Slumber parameter to be received. >>.

IBM
REJECT (that doesn't follow the convention)

6.8.4.9.2 Transition SP24:SATA_PM_Slumber to SP16:SATA_COMWAKE
The statement << if this state receives a Exit Slumber request. >> should be  << if an Exit Slumber request is received. >>

PostLB
ACCEPT - DONE

6.8.4.6.2 SP21:SATA_TransmitALIGN to SP22:SATA_PHY_Ready

when should be if
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6.8.4.9.3 Transition SP24:SATA_PM_Slumber to SP18:SATA_AwaitNoCOMWAKE

This transition shall occur if this state receives a COMWAKE Detected parameter.
6.9 SAS phy dword synchronization (SP_DWS) state machine

6.9.1 Overview
Each SAS phy includes a SAS phy dword synchronization state machine (SP_DWS).

The SP_DWS state machine establishes the same dword boundaries at the receiver as at the attached
transmitter by searching for control characters. A receiver in the SAS phy monitors and decodes the incoming
data stream and forces K28.5 characters into the first byte position to effectively perform dword alignment.
The receiver continues to reestablish dword alignment by forcing received K28.5 characters into the first byte
position until a valid primitive is detected. The resultant primitives, dwords and valid dword indicators (e.g.,
encoding error indicators) are sent to the SP_DWS machine to enable the state machine to determine the
dword synchronization policy.

After dword synchronization has been achieved, the SP_DWS state machine monitors invalid dwords that are
received. When an invalid dword is detected, it requires two valid dwords to nullify its effect. When four invalid
dwords are detected without nullification, dword synchronization is considered lost.

While dword synchronization is lost, the data stream received is invalid and dwords shall not be passed to the
link layer.

The SP_DWS state machine contains the following states:

a) SP_DWSO0:AcquireSync (see 6.9.2)(initial state);
b) SP_DWS1:Validl (see 6.9.3);

c) SP_DWS2:Valid2 (see 6.9.4);

d) SP_DWS3:SyncAcquired (see 6.9.5);

e) SP_DWS4:Lostl (see 6.9.6);

f) SP_DWS5:LostlRecovered (see 6.9.7);

g) SP_DWS6:Lost2 (see 6.9.8);

h) SP_DWS7:Lost2Recovered (see 6.9.9);

i) SP_DWS8:Lost3 (see 6.9.10); and

j) SP_DWS9:Lost3Recovered (see 6.9.11).

The state machine shall start in the SP_DWSO0:AcquireSync state after:

a) power on;
b) hard reset; or
c) receiving a PhyReady (SAS) or PhyReady (SATA) parameter

The SP_DWS state machine receives the following parameters

a) PhyNotReady;
b) PhyReady (SAS); and
c) PhyReady (SATA).
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SEG Coomes
REJECT (fix in SAS-2 perhaps)

6.9 SAS phy dword synchronization (SP_DWS) state machine

The DWS state machine starts with a state 0. Other state machines start with state 1.

IBM
REJECT (may be a better convention, but not predominant for SAS-1)

6.8.4.9.3 Transition SP24:SATA_PM_Slumber to SP18:SATA_AwaitNoCOMWAKE
The statement << if this state receives a COMWAKE Detected parameter. >> should be << if a COMWAKE Detected parameter is received. >>.

IBM
REJECT (they're sent/pushed here for action.  received implies "pulled")

6.9.1 Overview
The statement << are sent to the SP_DWS machine >> should be << are received by the SP_DWS state machine >>.

IBM
ACCEPT - DONE (item c) above should be "receiving Phy Not Ready" not PhyReady - that causes the state machine to start in DWS0)

6.9.1 Overview
There should be text here that states what happens when a PhyNotReady parameter is received.

IBM
ACCEPT - DONE (added green arrow and use parameter names throughout. Added to SP_DWS receiver section). 

6.9.1 Overview
It seems like there should a Dword Received parameter from the receiver that goes to all the states within this state machine. As a result there should be a green open arrow pointing to the edge of the SP_DWS state machine. The following text should be added here: All the states within the SP_DWS receive the Dword  Receive parameter from the SP receiver.

IBM
REJECT (that rule is not for introductions)

6.9.1 Overview
The statement << from the SP state machine. >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

IBM
REJECT (that rule is not for introductions)

6.9.1 Overview
The statement << from the SP state machine: >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

PostLB
ACCEPT - DONE

6.9.1 Overview

Change
Overview
to
SP_DWS state machine overview


PostLB
6.9 SP_DWS state machine
***
The incoming dword architecture is not clear.

This would work:
SP_DWS sends each Dword Received to the link layer SL_IR,  which sends it to SL or XL after finishing the identification sequence.

SL sends it to SSP, STP, or SMP after establishing the corresponding type of connection, ignoring invalid dwords.

XL sends it to the ECR (after establishing a connection), changing to ERROR or SATA_ERROR as needed.
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The SP_DWS state machine sends the following parameters to the SP state machine:

a) DWS Reset.

Figure 59 shows the SP_DWS state machine.
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Figure 59 — SAS phy dword synchronization (SP_DWS) state machine
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IBM
ACCEPT - DONE (cutout added, but to all states kept)

Figure 59
There needs to be a cut-out so the  PhyNotReady arrow points to the SP_DWS state machine. Also the text need not state that the parameter goes to all states. That is implied. The statement << (This parameter causes a transition to SP_DW0:AcquireSync) >>.


IBM
REJECT (per Jan WG)

Figure 59
The labels on the state transitions should be deleted and they don't necessarily give the complete reason for the transition.
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6.9.2 SP_DWSO0:AcquireSync state

6.9.2.1 State description

a , d : , ior- On entry into this state, this state
shall send an Enable Disable Link Layer (Disable) confirmation to the link layer.

In this state, the receiver monitors the input data stream and forces each K28.5 character it detects into the
first byte position for possible dword alignment. This is the only state that shall modify dword alignment.

6.9.2.2 Transition SP_DWSO0:AcquireSync to SP_DWS1:Validl

This transition shall occur when a PhyReady parameter has been received and a valid primitive (e.g., a known
dword starting with K28.5) is detected.

6.9.3 SP_DWS1:Validl state

6.9.3.1 State description
Fhis-state-isreached-after-one-valid-primitive-has-been-deteeted- In this state, the receiver shall monitor the

input data stream looking for a second valid primitive or an invalid dword.

6.9.3.2 Transition SP_DWS1:Valid1l to SP_DWS2:Valid2
[.Qis transition shall occur when a valid primitive is detected.

6.9.4 SP_DWS2:Valid2 state @

6.9.4.1 State description
Fhis-state-isreached-afterthereceiver-has-detectedtwo-validprimitives: In this state, the receiver shall

monitor the input data stream looking for a third valid primitive or an invalid dword.

6.9.4.2 Transition SP_DWS2:Valid2 to SP_DWS3:SyncAcquired

This transition shall occur when a valid primitive is detected.

6.9.4.3 Transition SP_DWS2:Valid2 to SP_DWSO0:AcquireSync

This transition shall occur when an invalid dword is detected.

6.9.5 SP_DWS3:SyncAcquired state

6.9.5.1 State description

a) an Enable Disable Link Layer (SAS Enable) confirmation if it has received the PhyReady (SAS)
parameter; or

b) an Enable Disable Link Layer (SATA Enable) confirmation if is has received the PhyReady (SATA)
parameter.

The most recently received primitive shall be considered valid for processing by the link layer.

In this state, the receiver shall monitor the incoming data stream looking for an invalid dword, which indicates
that dword synchronization might be lost.

6.9.5.2 Transition SP_DWS3:SyncAcquired to SP_DWS4:Lostl

This transition shall occur when an invalid dword (i.e., the first invalid dword) is detected. An expander
forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link.
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LSI Lohmeyer
ACCEPT - DONE

6.9.2.1 State description

Replace "upon power on loss or previous dword synchronization" with "upon power on or  loss of previous dword synchronization."


LSI Lohmeyer
ACCEPT - DONE
6.9.3 SP1_DWS1:Valid1 state

This transition needs to be added to the text:
6.9.3.3 Transition SP_DWS1:Valid1 to SP_DWS0:AcquireSync

"This transition shall occur when an invalid dword is detected."

LSI Lohmeyer
ACCEPT - DONE (reworded to "if this state machine has received"...  they arrive when this state machine is in SP_DWS0 not this state (in practice, they'll be level-sensitive signals))

6.9.5.1 State description

The text refers to a PhyReady (SAS) parameter and to a PhyReady (SATA) parameter as being inputs to this state. However, neither is shown in figure 59. These parameters should be added to the figure.


MXO
ACCEPT - DONE

6.9.3 SP_DWS1:Valid1 state
There is a transition description missing.  Add: "6.9.4.3 Transition SP_DWS1:Valid1 to SP_DWS0:AcquireSync, This transition shall occur when an invalid dword is detected."

IBM
ACCEPT - DONE (reworded to just "this is the initial state of this state machine.)

6.9.2.1 State description
The statement << This state is entered upon power on loss or previous dword synchronization. >> should be deleted as we do not define entry conditions.

IBM
REJECT (no it just waits for the first Dword Received)

6.9.2.1 State description
The statement << In this state, the receiver monitors the input data stream >> should be << This state monitors the Dwords received in the Dword Received parameter >>.

IBM
ACCEPT - DONE (but moved to SP_DWS receiver section)

6.9.2.1 State description
The statement << character it detects into the >> should be << character detected  into the >>.

IBM
ACCEPT - DONE

6.9.2.2 Transition SP_DWS0:AcquireSync to SP_DWS1:Valid1
The statement << is detected. >> should be << is received >>.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.3.1 State description
The statement << This state is reached after one valid primitive has been detected. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.4.1 State description
The statement << This state is reached after the receiver has detected two valid primitives. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.5.1 State description
The statement << This state is reached when the receiver has detected three valid primitives without adjusting the dword
synchronization. >> should be deleted as we do not describe entry conditions.

IBM
ACCEPT - DONE (reworded)

6.9.3.1 State description
The statement <<In this state, the receiver shall monitor the
input data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (reworded)

6.9.4.1 State description
The statement <<In this state, the receiver shall monitor the
input data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (reworded)

6.9.5.1 State description
The statement << In this state, the receiver shall monitor the incoming data stream looking >> should be  << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE

6.9.3.2 Transition SP_DWS1:Valid1 to SP_DWS2:Valid2
The statement << This transition shall occur when a valid primitive is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains a valid primitive. >>

IBM
ACCEPT - DONE

6.9.4.2 Transition SP_DWS2:Valid2 to SP_DWS3:SyncAcquired
The statement << This transition shall occur when a valid primitive is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains a valid primitive. >>

IBM
ACCEPT - DONE

6.9.4.3 Transition SP_DWS2:Valid2 to SP_DWS0:AcquireSync
The statement << This transition shall occur when a invalid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword.>>

IBM
ACCEPT - DONE

6.9.5.2 Transition SP_DWS3:SyncAcquired to SP_DWS4:Lost1
The statement << This transition shall occur when an invalid dword (i.e., the first invalid dword) is detected.>> should be << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword (i.e., the first invalid dword).>>

IBM
ACCEPT - DONE (move to XL state machine)

6.9.5.2 Transition SP_DWS3:SyncAcquired to SP_DWS4:Lost1
The statement << An expander forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link. >> seems out of place here. This should be defined in the expander information that describes the insertion of error primitives. As most there should be a reference to that information << For expander rules on invalid Dwords replacement see x.x.x. >>

PostLB
ACCEPT - DONE (done with move to XL of ERROR generation.)

6.9 SP_DWS

when moving the ERROR/SATA_ERROR stuff into XL, make sure that incoming ERROR is converted to SATA_ERROR (along with incoming invalid dwords).
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6.9.6 SP_DWS4:Lostl state

6.9.6.1 State description

ified- In this state, the receiver

shall monitor the incoming data stream looking for a valid or invalid dword.

6.9.6.2 Transition SP_DWS4:Lostl to SP_DWSb5:Lost1lRecovered

This transition shall occur when a valid dword is detected.

6.9.6.3 Transition SP_DWS4:Lostl to SP_DWS6:Lost2

This transition shall occur when an invalid dword is detected. An expander forwarding the dword to another
phy shall replace the invalid dword with ERROR for a SAS physical link or SATA_ERROR for a SATA physical
link.

6.9.7 SP_DWS5:Lost1lRecovered state

6.9.7.1 State description

invalid-dwerd- In this state, the
dword.

receiver shall monitor the incoming data stream looking for a valid or invalid

6.9.7.2 Transition SP_DWSh5:Lost1lRecovered to SP_DWS3:SyncAcquired

This transition shall occur when a valid dword is detected.

6.9.7.3 Transition SP_DWS5:Lost1lRecovered to SP_DWS6:Lost2

This transition shall occur when an invalid dword is detected. An expander forwarding the dword to another
phy shall replace the invalid dword with ERROR for a SAS physical link or SATA_ERROR for a SATA physical
link.

6.9.8 SP_DWS6:Lost2 state

6.9.8.1 State description

ified- In this state, the receiver

shall monitor the incoming data stream looking for a valid or invalid dword.

6.9.8.2 Transition SP_DWS6:Lost2 to SP_DWS7:Lost2Recovered

This transition shall occur when a valid dword is detected.

6.9.8.3 Transition SP_DWS6:Lost2 to SP_DWS8:Lost3

This transition shall occur when an invalid dword is detected. An expander forwarding the dword to another
phy shall replace the invalid dword with ERROR for a SAS physical link or SATA_ERROR for a SATA physical
link.

6.9.9 SP_DWS7:Lost2Recovered state

6.9.9.1 State description

irvalid-dweord- In this state, the receiver shall monitor the incoming data stream looking for a valid or invalid
dword.
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ACCEPT - DONE (reworded as just "This state is reached when a valid dword has been received after three invalid dwords had been received." [three/two/or one as appropriate])

6.9.7.1 State description
6.9.9.1 State description
6.9.11.1 State description

Replace the first sentence with: "This state is reached if a valid dword is received while in the previous state. Receiving another valid dword in this state nullifies the previous invalid dword. "

IBM
REJECT (explains what the state is)

6.9.6.1 State description
The statement << This state is reached when one invalid dword has been received and not nullified. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.7.1 State description
The statement << This state is reached when a valid dword has been received, and another valid dword will nullify the previous
invalid dword. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.8.1 State description
The statement << This state is reached when two invalid dwords has been received and not nullified. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.9.1 State description
The statement << This state is reached when a valid dword has been received, and another valid dword will nullify the previous
invalid dword. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.6.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (reworded)

6.9.7.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (Reworded)

6.9.8.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (Reworded)

6.9.9.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking>>

IBM
ACCEPT - DONE

6.9.6.2 Transition SP_DWS4:Lost1 to SP_DWS5:Lost1Recovered
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an  valid Dword.>>

IBM
ACCEPT - DONE

6.9.7.2 Transition SP_DWS5:Lost1Recovered to SP_DWS3:SyncAcquired
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an valid Dword.>>

IBM
ACCEPT - DONE

6.9.8.2 Transition SP_DWS6:Lost2 to SP_DWS7:Lost2Recovered
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an  valid Dword.>>

IBM
ACCEPT - DONE

6.9.6.3 Transition SP_DWS4:Lost1 to SP_DWS6:Lost2
The statement << This transition shall occur when an invalid dword is detected.>> should be << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword.>>

IBM
ACCEPT - DONE

6.9.7.3 Transition SP_DWS5:Lost1Recovered to SP_DWS6:Lost2
The statement << This transition shall occur when an invalid dword is detected.>> should be << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword.>>

IBM
ACCEPT - DONE

6.9.8.3 Transition SP_DWS6:Lost2 to SP_DWS8:Lost3
The statement << This transition shall occur when an invalid dword is detected.>> should be << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword.>>

IBM
ACCEPT - DONE (move to XL state machine)

6.9.6.3 Transition SP_DWS4:Lost1 to SP_DWS6:Lost2
The statement << An expander forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link. >> seems out of place here. This should be defined in the expander information that describes the insertion of error primitives. As most there should be a reference to that information << For expander rules on invalid Dwords replacement see x.x.x. >>

IBM
ACCEPT - DONE (move to XL state machine)

6.9.7.3 Transition SP_DWS5:Lost1Recovered to SP_DWS6:Lost2
The statement << An expander forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link. >> seems out of place here. This should be defined in the expander information that describes the insertion of error primitives. As most there should be a reference to that information << For expander rules on invalid Dwords replacement see x.x.x. >>

IBM
ACCEPT - DONE (move to XL state machine)

6.9.8.3 Transition SP_DWS6:Lost2 to SP_DWS8:Lost3
The statement << An expander forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link. >> seems out of place here. This should be defined in the expander information that describes the insertion of error primitives. As most there should be a reference to that information << For expander rules on invalid Dwords replacement see x.x.x. >>
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6.9.9.2 Transition SP_DWS7:Lost2Recovered to SP_DWS4:Lostl

This transition shall occur when a valid dword is detected.

6.9.9.3 Transition SP_DWS7:Lost2Recovered to SP_DWS8:Lost3

This transition shall occur when an invalid dword is detected. An expander forwarding the dword to another
phy shall replace the invalid dword with ERROR for a SAS physical link or SATA_ERROR for a SATA physical
link.

6.9.10 SP_DWS8:Lost3 state

6.9.10.1 State description

his-state-isreached-when-three-invalid-dwords-has-beenreceived-and-not-nullified: In this state, the receiver
shall monitor the incoming data stream looking for a valid or invalid dword.

6.9.10.2 Transition SP_DWS8:Lost3 to SP_DWS9:Lost3Recovered

This transition shall occur when a valid dword is detected.

6.9.10.3 Transition SP_DWS8:Lost3 to SP_DWSO0:AcquireSync

If an invalid dword (i.e., the fourth non-nullified invalid dword) is detected, this state shall send a DWS Reset
parameter to the SP state machine and this transition shall occur.

6.9.11 SP_DWS9:Lost3Recovered state

6.9.11.1 State description

irvalid-dweord- In this state, the receiver shall monitor the incoming data stream looking for a valid or invalid
dword.
6.9.11.2 Transition SP_DWS9:Lost3Recovered to SP_DWS6:Lost2

This transition shall occur when a valid dword is detected.

6.9.11.3 Transition SP_DWS9:Lost3Recovered to SP_DWS0:AcquireSync

If an invalid dword (i.e., the fourth non-nullified invalid dword) is detected, this state shall send a DWS Reset
parameter to the SP state machine and this transition shall occur.

6.10 Spin-up

If a SAS target device receives COMSAS during the reset sequence, it shall not spin-up until allowed by the
power condition state machine (see 10.1.8).

If a SAS target device supporting SATA does not receive COMSAS during the reset sequence, it shall follow
SATA spin-up rules (see SATA).
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IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.10.1 State description
The statement << This state is reached when three invalid dwords has been received and not nullified. >> should be deleted as we do not describe entry conditions.

IBM
REJECT (it explains the state name and is not a set of entry equations)

6.9.11.1 State description
The statement  << This state is reached when a valid dword has been received, and another valid dword will nullify the previous
invalid dword. >> should be deleted as we do not describe entry conditions.

IBM
ACCEPT - DONE (Reworded)

6.9.10.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE (reworded)

6.9.11.1 State description
The statement <<In this state, the receiver shall monitor the
incoming data stream looking >> should be << This state shall monitor the Dwords received in the Dword Received parameter looking >>

IBM
ACCEPT - DONE

6.9.9.2 Transition SP_DWS7:Lost2Recovered to SP_DWS4:Lost1
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an  valid Dword.>>

IBM
ACCEPT - DONE

6.9.10.2 Transition SP_DWS8:Lost3 to SP_DWS9:Lost3Recovered
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an valid Dword.>>

IBM
ACCEPT - DONE

6.9.11.2 Transition SP_DWS9:Lost3Recovered to SP_DWS6:Lost2
The statement << This transition shall occur when a valid dword is detected. >>
should be  << This transition shall occur after receiving a Dword Received parameter that contains an valid Dword.>>

IBM
ACCEPT - DONE

6.9.9.3 Transition SP_DWS7:Lost2Recovered to SP_DWS8:Lost3
The statement << This transition shall occur when an invalid dword is detected.>> should be << This transition shall occur after receiving a Dword Received parameter that contains an  invalid Dword.>>

IBM
ACCEPT - DONE (just "after sending".  Moved the rest into the state description.)

6.9.10.3 Transition SP_DWS8:Lost3 to SP_DWS0:AcquireSync
The statement << If an invalid dword (i.e., the fourth non-nullified invalid dword) is detected, this state shall send a DWS Reset parameter to the SP state machine and this transition shall occur. >> should be << This transition shall occur after receiving a Dword Received parameter that contains an invalid Dword (i.e., the fourth non-nullified invalid dword) and after sending a DWS Reset parameter to the SP state machine.>>

IBM
ACCEPT - DONE (just "after sending".  Moved the rest into the state description.)

6.9.11.3 Transition SP_DWS9:Lost3Recovered to SP_DWS0:AcquireSync
The statement << If an invalid dword (i.e., the fourth non-nullified invalid dword) is detected, this state shall send a DWS Reset parameter to the SP state machine and this transition shall occur. >> should be << This transition shall occur after receiving a Dword Received parameter that contains an invalid Dword (i.e., the fourth non-nullified invalid dword) and after sending a DWS Reset parameter to the SP state machine.>>

IBM
ACCEPT - DONE (move to XL state machine)

6.9.9.3 Transition SP_DWS7:Lost2Recovered to SP_DWS8:Lost3
The statement << An expander forwarding the dword to another phy shall replace the invalid dword with ERROR for a SAS physical link or
SATA_ERROR for a SATA physical link. >> seems out of place here. This should be defined in the expander information that describes the insertion of error primitives. As most there should be a reference to that information << For expander rules on invalid Dwords replacement see x.x.x. >>

IBM
ACCEPT - DONE

6.10 Spin-up
The statement << NOTE 12 A SATA target device with rotating media spins up:
a) automatically after power on (allowed by SATA);
b) after its phy is enabled (allowed by SATA);
c) after the reset sequence has completed (recommended by SATA); or
d) after the Power Up in Standby flag is cleared by an application (if the ATA Power Up in Standby feature is
implemented).
The ATA Power Up in Standby feature is not widely implemented, since it requires the target device to include
a nonvolatile memory to remember the state of the Power Up in Standby flag. Desktop-class disk drives do
not typically have nonvolatile memory storage. >> has no value to this standard and should be deleted.
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Expander devices attached to SATA target devices may halt the automatic phy reset sequence to delay
spin-up; this is called SATA spinup hold. This is reported in the SMP DISCOVER function (see 10.3.1.4) and is
released with the SMP PHY CONTROL function (see 10.3.1.9).

NOTE 13 Enclosures supporting both SATA-only target devices and SAS target devices may need to
sequence power to each target device to avoid excessive power consumption during power on, since the
SATA-only target devices may spin-up automatically after power on.
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7 Link layer
7.1 Primitives

7.1.1 Primitives overview

21 November 2002

Primitives are dwords whose first byte is a K28.5 or K28.3 control character. Primitives are not considered
big-endian or little-endian; they are just interpreted as first, second, third, and last bytes. Table 50 shows the

primitive format.

Table 50 — Primitive format

Byte

Description

First

K28.5 control character (for primitives defined in
this standard or K28.3 control character (for
SATA primitives).

Second

Constant data character.

Third

Constant data character.

Last

Constant data character.

7.1.2 Primitive summary

Table 51 defines the primitives not specific to the type of connection.

Table 51 — Primitives not specific to type of connection (part 1 of 2)

From P To P Primitive
Primitive Use @ sequence
I E|T|I|E|T type ©
AIP (NORMAL) NoConn E I E|T Single
AIP (RESERVED 0) NoConn I E|T Single
AIP (RESERVED 1) NoConn I E|T Single
AIP (RESERVED 2) NoConn I E| T Single
AIP (RESERVED WAITING ON PARTIAL) NoConn I E| T Single
AIP (WAITING ON CONNECTION) NoConn E I E| T Single
AIP (WAITING ON DEVICE) NoConn E I E|T Single
AIP (WAITING ON PARTIAL) NoConn E I E|T Single
ALIGN (0) All ITE|T|I]|E]|T Single
ALIGN (1) All I{E|TJ|I|E|T Single
ALIGN (2) All I{E|TJ|I|E|T Single
ALIGN (3) All ITE|T|I]|E]|T Single
BREAK All I|E|T| 1| E | T| Redundant
BROADCAST (CHANGE) NoConn| | | E I | E| T | Redundant
BROADCAST (RESERVED 0) NoConn | | E| T | Redundant
BROADCAST (RESERVED 1) NoConn I | E | T | Redundant
BROADCAST (RESERVED CHANGE) NoConn I | E | T | Redundant
CLOSE (CLEAR AFFILIATION) STP | T Triple
CLOSE (NORMAL) Conn | | T T Triple
CLOSE (RESERVED 0) Conn I T Triple
CLOSE (RESERVED 1) Conn I T Triple
EOAF NoConn| I | E | T |I|E|T Single
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MXO
REJECT - fine as is

7.1.1 Primitives overview, first paragraph
Change the second sentence to: "Primitives are neither big-endian nor little-endian; they shall be interpreted as first, second, third, and last bytes.

IBM
REJECT

Table 51
The footnotes have to be on each split of the table not just the last one.

PostLB
ACCEPT - DONE

7.1.1 Primitives overview

this standard

needs a closing )


PostLB
ACCEPT - DONE

7 Link layer

Add a 7.1 Link layer overview section with a very short introduction
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Table 51 — Primitives not specific to type of connection (part 2 of 2)

From P To P Primitive

Primitive Use @ sequence
IfE|T]|I|E|T type ©
ERROR All E I T Single

HARD_RESET NoConn| I | E I | E | T | Redundant
NOTIFY (ENABLE_SPINUP) All I | E T Single
NOTIFY (RESERVED 0) All Il E| T Single
NOTIFY (RESERVED 1) All IE|T Single
NOTIFY (RESERVED 2) All I E|T Single
OPEN_ACCEPT NoConn | | T T Single
OPEN_REJECT (BAD DESTINATION) NoConn E | T Single
gSEEC_)EE\I]EIIED?T (CONNECTION RATE NOT Noconn | 11 E LT 11 T Single
OPEN_REJECT (NO DESTINATION) NoConn E I T Single
OPEN_REJECT (PATHWAY BLOCKED) NoConn E [ T Single
OPEN_REJECT (PROTOCOL NOT SUPPORTED) NoConn | | T T Single
OPEN_REJECT (RESERVED ABANDON 0) NoConn I T Single
OPEN_REJECT (RESERVED ABANDON 1) NoConn | T Single
OPEN_REJECT (RESERVED ABANDON 2) NoConn I T Single
OPEN_REJECT (RESERVED ABANDON 3) NoConn I T Single
OPEN_REJECT (RESERVED CONTINUE 0) NoConn | T Single
OPEN_REJECT (RESERVED CONTINUE 1) NoConn I T Single
OPEN_REJECT (RESERVED INITIALIZE 0) NoConn I T Single
OPEN_REJECT (RESERVED INITIALIZE 1) NoConn | T Single
OPEN_REJECT (RESERVED STOP 0) NoConn I T Single
OPEN_REJECT (RESERVED STOP 1) NoConn I T Single
OPEN_REJECT (RETRY) NoConn | | T T Single
OPEN_REJECT (STP RESOURCES BUSY) NoConn E I Single
OPEN_REJECT (WRONG DESTINATION) NoConn | | T T Single
SOAF NoConn| I | E | T |I|E|T Single

& The Use column indicates when the primitive is used:

a) NoConn: SAS physical links, outside connections;

b) Conn: SAS physical links, inside connections;

c) All: SAS physical links, both outside connections or inside any type of connection; or

d) STP: SAS physical links, inside STP connections.

The From and To columns indicate the type of ports that originate each primitive or are the intended
destinations of each primitive:

a) | for initiator ports;

b) E for expander ports; and

c) T for target ports.

Expander ports are not considered originators of primitives that are passing through from expander

port to expander port.
The Primitive sequence type columns indicate whether the primitive is sent as a repeated primitive

sequence, a triple primitive sequence, or a redundant primitive sequence (see 7.1.3).

b

c
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ACCEPT - DONE

7.1.2 Primitive summary
Table 51
Table 52
Table 53

Note c in the three primitive tables omits single primitive from the list of primitive types. Add "as a single primitive," to the list in note c for each table.
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Table 52 defines the primitives used only inside SSP and SMP connections.

Table 52 — Primitives used only inside SSP and SMP connections

From P To P Primitive
Primitive Use @ sequence
I|E|T|I|E|T type ©
ACK SSP I T 1 T Single
CREDIT_BLOCKED SSP I T T Single
DONE (ACK/NAK TIMEOUT) SSP I T T Single
DONE (CREDIT TIMEOUT) SSP I T T Single
DONE (NORMAL) SSP I T T Single
DONE (RESERVED 0) SSP I T Single
DONE (RESERVED 1) SSP I T Single
DONE (RESERVED TIMEOUT 0) SSP I T Single
DONE (RESERVED TIMEOUT 1) SSP I T Single
EOF SSP, SMP | | T 1 T Single
NAK (CRC ERROR) SSP I T T Single
NAK (RESERVED 0) SSP I T Single
NAK (RESERVED 1) SSP I T Single
NAK (RESERVED 2) SSP I T Single
RRDY (NORMAL) SSP I T T Single
RRDY (RESERVED 0) SSP I T Single
RRDY (RESERVED 1) SSP I T Single
SOF SSP, SMP | | T 1 T Single
@ The Use column indicates when the primitive is used:
a) SSP: SAS physical links, inside SSP connections; or
b) SMP: SAS physical links, inside SMP connections.
b The From and To columns indicate the type of ports that originate each primitive or are the intended
destinations of each primitive:
a) | for initiator ports;
b) E for expander ports; and
c) T for target ports.
Expander ports are not considered originators of primitives that are passing through from expander
port to expander port.
¢ The Primitive sequence type columns indicate whether the primitive is sent as a repeated primitive
sequence, a triple primitive sequence, or a redundant primitive sequence (see 7.1.3).
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Table 53 lists the primitives used only inside STP connections and on SATA physical links.

Table 53 — Primitives used only inside STP connections and on SATA physical links

b b

A a From To Primitive

Primitive Use ¢ c
| ElT E | T | Ssequencetype

SATA_CONT STP, SATA I T T Single
SATA_DMAT STP, SATA I T T Single
SATA_EOF STP, SATA I T T Single
SATA ERROR SATA E T Single
SATA_HOLD STP, SATA I T Repeated
SATA_HOLDA STP, SATA I T Repeated
SATA_PMACK STP, SATA Single
SATA PMNAK STP, SATA I E T Single
SATA PMREQ_P STP, SATA Repeated
SATA PMREQ_S STP, SATA Repeated
SATA_R_ERR STP, SATA I T T Repeated
SATA_R_IP STP, SATA I T T Repeated
SATA_R_OK STP, SATA I T T Repeated
SATA_R_RDY STP, SATA I T T Repeated
SATA_SOF STP, SATA I T T Single
SATA_SYNC STP, SATA I T T Repeated
SATA_WTRM STP, SATA I T T Repeated
SATA_X_RDY STP, SATA I T T Repeated
@ The Use column indicates when the primitive is used:

a) STP: SAS physical links, inside STP connections; or

b) SATA: SATA physical links.
b The From and To columns indicate the type of ports that originate each primitive or are the intended

destinations of each primitive:

a) | for initiator ports;

b) E for expander ports; and

c) T fortarget ports.

Expander ports are not considered originators of primitives that are passing through from expander port

to expander port.
¢ The Primitive sequence type columns indicate whether the primitive is sent as a repeated primitive

sequence, a triple primitive sequence, or a redundant primitive sequence (see 7.1.3).
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Table 54 defines the primitive encoding for primitives used outside connections.

Table 54 — Primitive encoding for primitives not specific to type of connection (part 1 of 2)

Character
Primitive
15t 2nd 3rd 4™ (last)

AIP (NORMAL) K285 | D27.4 | D27.4 D27.4
AIP (RESERVED 0) K285 | D27.4 | D3L4 D16.7
AIP (RESERVED 1) K285 | D27.4 | D16.7 D30.0
AIP (RESERVED 2) K285 | D27.4 | D29.7 DO1.4
AIP (RESERVED WAITING ON PARTIAL) K285 | D27.4 | DOl.4 D07.3
AIP (WAITING ON CONNECTION) K285 | D27.4 | DO07.3 D24.0
AIP (WAITING ON DEVICE) K285 | D27.4 | D30.0 D29.7
AIP (WAITING ON PARTIAL) K285 | D27.4 | D24.0 D04.7
ALIGN (0) K285 | D10.2 | D10.2 D27.3
ALIGN (1) K285 | D07.0 | DO07.0 D07.0
ALIGN (2) K285 | D013 | DO1.3 DO01.3
ALIGN (3) K285 | D27.3 | D27.3 D27.3
BREAK K285 | D02.0 | D24.0 D07.3
BROADCAST (CHANGE) K285 | D047 | D02.0 DO1.4
BROADCAST (RESERVED 0) K285 | D047 | DO07.3 D29.7
BROADCAST (RESERVED 1) K285 | D047 | DOl.4 D24.0
BROADCAST (RESERVED CHANGE) K285 | D047 | D24.0 D31.4
CLOSE (CLEAR AFFILIATION) K28.5 | D02.0 | DO7.3 D04.7
CLOSE (NORMAL) K285 | D02.0 | D30.0 D27.4
CLOSE (RESERVED 0) K285 | D02.0 | D3l.4 D30.0
CLOSE (RESERVED 1) K285 | D02.0 | DO04.7 DO1.4
EOAF K285 | D240 | DO07.3 D31.4
ERROR K285 | D02.0 | DOl.4 D29.7
HARD_RESET K285 | D02.0 | D02.0 D02.0
NOTIFY (ENABLE_SPINUP) K285 | D31.3 | D3L3 D31.3
NOTIFY (RESERVED 0) K285 | D313 | DO07.0 DO01.3
NOTIFY (RESERVED 1) K285 | D313 | DO1.3 D07.0
NOTIFY (RESERVED 2) K285 | D313 | D27.3 D10.2
OPEN_ACCEPT K285 | D16.7 | D16.7 D16.7
OPEN_REJECT (BAD DESTINATION) K285 | D314 | D314 D31.4
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SEG Coomes
REJECT (Jan WG)

7.1.2 Primitive summary, Table 54

It would be better if the 2nd character of the CLS primitives were unique from BREAK, ERROR, and HARD_RESET.  Since there are multiple CLS primitives, the 3rd and 4th characters will be used to distinguish the types.  It would be simpler for the hardware if the 2nd character for CLS (D02.0) was unique from the other primitives.


SEG Coomes
REJECT (Jan WG - too many OPEN_REJECTs to fit in one set of encodings)

7.1.2 Primitive summary, Table 54

It would be better if the 2nd character of the OPEN_REJECT primitives were the same rather than D31.4 and D29.7.


PostLB
ACCEPT - DONE

7.1 Primitives
and global

Change NOTIFY (ENABLE_SPINUP) to NOTIFY (ENABLE SPINUP) - the underscore is not used inside parenthesis
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Table 54 — Primitive encoding for primitives not specific to type of connection (part 2 of 2)

Character
Primitive
1st 2nd 3rd 4™ (last)
glljllfz’llf\’l(_)RRE‘]EIIEDC):T (CONNECTION RATE NOT K28.5 D31.4 D04.7 D29.7
OPEN_REJECT (NO DESTINATION) K28.5 D29.7 D29.7 D29.7
OPEN_REJECT (PATHWAY BLOCKED) K28.5 D29.7 D16.7 D04.7
OPEN_REJECT (PROTOCOL NOT SUPPORTED) K28.5 D31.4 D29.7 D07.3
OPEN_REJECT (RESERVED ABANDON 0) K28.5 D31.4 D02.0 D27.4
OPEN_REJECT (RESERVED ABANDON 1) K28.5 D31.4 D30.0 D16.7
OPEN_REJECT (RESERVED ABANDON 2) K28.5 D31.4 D07.3 D02.0
OPEN_REJECT (RESERVED ABANDON 3) K28.5 D31.4 D01.4 D30.0
OPEN_REJECT (RESERVED CONTINUE 0) K28.5 D29.7 D02.0 D30.0
OPEN_REJECT (RESERVED CONTINUE 1) K28.5 D29.7 D24.0 D01.4
OPEN_REJECT (RESERVED INITIALIZE 0) K28.5 D29.7 D30.0 D31.4
OPEN_REJECT (RESERVED INITIALIZE 1) K28.5 D29.7 D07.3 D16.7
OPEN_REJECT (RESERVED STOP 0) K28.5 D29.7 D31.4 D07.3
OPEN_REJECT (RESERVED STOP 1) K28.5 D29.7 D04.7 D27.4
OPEN_REJECT (RETRY) K28.5 D29.7 D27.4 D24.0
OPEN_REJECT (STP RESOURCES BUSY) K28.5 D31.4 D27.4 D01.4
OPEN_REJECT (WRONG DESTINATION) K28.5 D31.4 D16.7 D24.0
SOAF K28.5 D24.0 D30.0 D01.4
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Table 55 defines the primitive encodings for primitives used inside SSP and SMP connections.

133

Table 55 — Primitive encoding for primitives used only inside SSP and SMP connections

Character
Primitive
15t 2nd 3rd 4™ (last)

ACK K28.5 D01.4 D01.4 D01.4
CREDIT_BLOCKED K28.5 D01.4 D07.3 D30.0
DONE (ACK/NAK TIMEOUT) K28.5 D30.0 D01.4 D04.7
DONE (CREDIT TIMEOUT) K28.5 D30.0 D07.3 D27.4
DONE (NORMAL) K28.5 D30.0 D30.0 D30.0
DONE (RESERVED 0) K28.5 D30.0 D16.7 D01.4
DONE (RESERVED 1) K28.5 D30.0 D29.7 D31.4
DONE (RESERVED TIMEOUT 0) K28.5 D30.0 D27.4 D29.7
DONE (RESERVED TIMEOUT 1) K28.5 D30.0 D31.4 D24.0
EOF K28.5 D24.0 D16.7 D27.4
NAK (CRC ERROR) K28.5 D01.4 D27.4 D04.7
NAK (RESERVED 0) K28.5 D01.4 D31.4 D29.7
NAK (RESERVED 1) K28.5 D01.4 D04.7 D24.0
NAK (RESERVED 2) K28.5 D01.4 D16.7 D07.3
RRDY (NORMAL) K28.5 D01.4 D24.0 D16.7
RRDY (RESERVED 0) K28.5 D01.4 D02.0 D31.4
RRDY (RESERVED 1) K28.5 D01.4 D30.0 D02.0
SOF K28.5 D24.0 D04.7 D07.3
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SEG Coomes
REJECT (Jan WG)

7.1.2 Primitive summary, Table 55

It would be better if the 2nd character of the NAK primitives were unique from ACK, CREDIT_BLOCKED, and RRDY.  Since there are multiple NAK primitives, the 3rd and 4th characters will be used to distinguish the types.  It would be simpler for the hardware if the 2nd character for CLS was unique from the other primitives.
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Table 56 lists the primitive encodings for primitives used inside STP connections and on SATA physical links.

Table 56 — Primitive encoding for primitives used only inside STP connections and on SATA physical

links
Character
Primitive
15t 2nd 3'd 4t (1ast)

SATA_CONT K28.3 D10.5 D25.4 D25.4
SATA_DMAT K28.3 D21.5 D22.1 D22.1
SATA_EOF K28.3 D21.5 D21.6 D21.6
SATA _ERROR 2 K28.6 D02.0 D01.4 D29.7
SATA_HOLD K28.3 D10.5 D21.6 D21.6
SATA_HOLDA K28.3 D10.5 D21.4 D21.4
SATA_PMACK K28.3 D21.4 D21.4 D21.4
SATA_PMNAK K28.3 D21.4 D21.7 D21.7
SATA_PMREQ_P K28.3 D21.5 D23.0 D23.0
SATA_PMREQ_S K28.3 D21.4 D21.3 D21.3
SATA_R_ERR K28.3 D21.5 D22.2 D22.2
SATA_R_IP K28.3 D21.5 D21.2 D21.2
SATA_R_OK K28.3 D21.5 D21.1 D21.1
SATA_R_RDY K28.3 D21.4 D10.2 D10.2
SATA_SOF K28.3 D21.5 D23.1 D23.1
SATA_SYNC K28.3 D21.4 D21.5 D21.5
SATA_WTRM K28.3 D21.5 D24.2 D24.2
SATA_X_RDY K28.3 D21.5 D23.2 D23.2
a8 Except for SATA_ERROR, all values are defined by SATA.

7.1.3 Primitive sequences

7.1.3.1 Primitive sequence overview

Table 57 summarizes the types of primitive sequences.

Table 57 — Primitive sequences

Primitive Number of . Number .Of
seguence type times sent times received
q yp to detect

Single 1 1
Repeated 2 1
Triple 3 3
Redundant 6 3
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reguirements: Rate matching ALIGNs shall be sent inside primitive sequences inside of connections if rate
matching is enabled. Any number of ALIGNs may be inserted in primitive sequences.
7.1.3.2 Single primitive sequence

Primitives labeled as single primitive sequences are sent one time.

7.1.3.3 Repeated primitive sequence

Primitives that form repeated primitive sequences (e.g., SATA_HOLD) shall be sent two times, then be
followed by SATA_CONT, then be followed by vendor-specific scrambled data dwords until a+espense-is
received:

Figure 60 shows an example of a repeated primitive sequence.

Time
STP STP | SATA_ vendor-specific | anomer
primitive | primitive CONT scrambled data

primitive

Figure 60 — Repeated primitive sequence

7.1.3.4 Triple primitive sequence

Primitives that form triple primitive sequences (e.g., CLOSE) shall be sent three times consecutively and
followed by idle dwords until a response is received. ALIGNs may be sent inside primitive sequences without
affecting the count or breaking the consecutiveness requirements.

Receivers shall detect a triple primitive sequence by receiving the identical primitive in three consecutive
dwords. A receiver shall not detect primitive sequences a second time until it has received three consecutive
dwords that are not any of the following:

a) the original primitive; or

b) ALIGNSs.

Figure 61 shows an example of a triple primitive sequence.

\

Time

[ CLOSE I CLOSE I CLOSE Idle dwor@ﬁdle dworc%dle dworcg ......

Figure 61 — Triple primitive sequence

7.1.3.5 Redundant primitive sequence

Primitives that form redundant primitive sequences (e.g., BROADCAST (CHANGE)) shall be sent six times
consecutively. ALIGNs may be sent inside primitive sequences without affecting the count or breaking the
consecutiveness requirements.

A receiver shall detect redundant primitive sequences by receiving an identical primitive for three consecutive
dwords. Redundant primitive sequences shall only be detected outside of a connection. A receiver shall not
detect a redundant primitive sequence a second time until it has received six consecutive dwords that are not
any of the following:

a) the original primitive; or
b) an ALIGN.
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IBM
ACCEPT - DONE (keep these 3 sentences here.  Put a short reference in each of the 3 sections below back to here - "ALIGNs may be sent inside primitive sequences as described in 7.1.3.1.")

7.1.3.1 Primitive sequence overview
The statement << ALIGNs may be sent inside primitive sequences without affecting the count or breaking the consecutiveness
requirements. >> 
should be deleted as it is repeated in each of the next three sections. 
The other option would be to delete the text in all three sections and leave it here. 

IBM
ACCEPT - DONE (delete everything after "consecutively")

7.1.3.4 Triple primitive sequence
The statement << consecutively and followed by idle dwords until a response is received. >> should be <<consecutively followed by idle dwords. >> The statement << until a response is received >> is incomplete because it does not describe what the response is that is received. Either that has to be defined or the statement deleted.

IBM
ACCEPT - DONE

7.1.3.3 Repeated primitive sequence
The statement << until a response is received >> is incomplete because it does not describe what the response is that is received. Either that has to be defined or the statement deleted.

IBM
ACCEPT - DONE

7.1.3.4 Triple primitive sequence
The statement << detect a triple primitive sequence by receiving the identical primitive in three consecutive dwords. >> should be << detect a triple primitive sequence after the identical primitive is received in three consecutive dwords. >>

IBM
REJECT (your comment on the previous section deleted "and followed by..." which is a good idea for both sections.  No point in removing it there and adding it here.)

7.1.3.5 Redundant primitive sequence
The statement << shall be sent six times consecutively. >> should be << shall be sent six times consecutively followed by idle dwords.

IBM
ACCEPT - DONE

7.1.3.5 Redundant primitive sequence
The statement << detect redundant primitive sequences by receiving an identical primitive for three consecutive
dwords. >> should be << detect a redundant primitive sequence after the identical primitive is received in three consecutive dwords. >>

IBM
ACCEPT - DONE (Change to "After receiving a triple primitive sequence, a receiver shall not detect a second instance of the same triple primitive sequence until")   Apply to the redundant primitive sequence text too.

7.1.3.4 Triple primitive sequence
***
In the statement << receiver shall not detect primitive sequences a second time until it >> it is not clear if the primitive sequence that shall not be detected is this primitive sequence or any primitive sequence or any triple primitive sequence. This needs to be made clear.

IBM
ACCEPT - DONE (worded per comment in previous section)

7.1.3.5 Redundant primitive sequence
***
In the statement << receiver shall not detect primitive sequences a second time until it >> it is not clear if the primitive sequence that shall not be detected is this primitive sequence or any primitive sequence or any redundant primitive sequence. This needs to be made clear.

PostLB
ACCEPT - DONE (variety of examples added to the picture, but none of the invalid types)

7.1.3.4 Triple primitive sequence
Figure 61 - Triple primitive sequence

label the 3 CLOSEs only as the triple primitive sequence. 

Change CLOSE to "Triple type of primitive"
idle to "another dword"
show another 3 after them

Then show only one or two idles and mark that the second ones aren't in a second example

Do the same kind of changes for the redundant section


PostLB
ACCEPT - DONE

7.1.3.4 Triple primitive sequence

CLOSE should be CLOSE (NORMAL))



PostLB
ACCEPT - DONE (the redundant example shows Redundant A and Redundant B to imply that they are different)

Note: back to back BROADCAST primitives are not detected

somehow...


IBM
ACCEPT - DONE (removed sentence)

7.1.3.5 Redundant primitive sequence

Redundant primitive sequences shall only be detected outside of a connection.

is wrong.  BREAK is a redundant primitive and is certainly allowed inside connections.
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Figure 62 shows an example of a redundant primitive sequence.

\j

Time
BROAD BROAD BROAD BROAD BROAD BROAD idle dword
CAST CAST CAST CAST CAST CAST A~ ) e

Figure 62 — Redundant primitive sequence

7.1.4 Primitives not specific to type of connections

7.1.4.1 AIP (Arbitration in progress)

AIP is sent by an expander device after a connection request to indicate that the connection request is being
processed and indicate the status of the connection request.

The versions of AIP representing different statuses are defined in table 58.

Table 58 — AIP primitives

Primitive Description

AIP (NORMAL) Expander device has just accepted the connection request.

AIP (RESERVED 0) Reserved. Processed the same as AIP (NORMAL).

AIP (RESERVED 1) Reserved. Processed the same as AIP (NORMAL).

AIP (RESERVED 2) Reserved. Processed the same as AIP (NORMAL).

AIP (WAITING ON Expander device has determined the routing for the connection request,

CONNECTION) but the destination phys are all busy with active connections.

AIP (WAITING ON Expander device has determined the routing for the connection request

DEVICE) and forwarded it to the output physical link.

AIP (WAITING ON Expander d_ewc_e has determined the r(_)utlng for the con_nect|on request,

PARTIAL) but the destma_tlon phys are all busy with other connection requests that
have also received AIP (WAITING ON PARTIAL).

AIP (RESERVED

WAITING ON PARTIAL) Reserved. Processed the same as AIP (WAITING ON PARTIAL).

See 7.12 for details on connections.

7.1.4.2 ALIGN
ALIGNSs are used for:

a) character and dword alignment during the phy reset sequence; and
b) are-used-fer rate matching and clock skew management after the phy reset sequence.

ALIGN shall be used to construct OOB signals and during the speed negotiation sequence. Phys shall rotate
through ALIGN (0), ALIGN (1), ALIGN (2), and ALIGN (3) for all ALIGNs sent after the speed negotiation
sequence. SAS phys receiving ALIGNSs shall not verify the rotation and shall accept any of the ALIGNs at any
time.

SAS devices shall only detect an ALIGN after decoding all four characters in the primitive.

See 7.2 for requirements for ALIGN insertion and other details on clock skew management.
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IBM
ACCEPT - DONE

7.1.4.2 ALIGN
The statement << are used for >> should be deleted as it is duplicated in the sentence.

IBM
REJECT - highlights a difference with SATA that could lead to interop bugs.

7.1.4.2 ALIGN
The statement << NOTE 14 SATA devices are allowed to decode every dword starting with a K28.5 as an ALIGN, since ALIGN is the only primitive defined starting with K28.5. >> as it contains no information that is relevant to this standard.

PostLB
ACCEPT - DONE (made a bit more complicated that suggested.  Shows a variety of examples)

7.1.3.5 Redundant primitive sequences
Figure 62

keep this picture simpler than the triple picture

show where the receiver detects after 3

don't use BROADCAST, use Redundant type of primitive


PostLB
ACCEPT - DONE

7.1.4.2 ALIGN

Add a table of the 4 ALIGN primitives.


PostLB
ACCEPT - DONE

7.1.4.2 ALIGN

Expand the list of what ALIGNs are used for to add OOB signals.  Split clock skew management and rate matching into separate rows.


PostLB
ACCEPT - DONE

7.1.4.2 ALIGN

SAS devices
should be 
Phys

(from Vixel)
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7.1.4.3 BREAK
BREAK is used to abandon a connection request or break a connection.

See 7.12.5 and 7.12.6 for details on breaking connections.

7.1.4.4 BROADCAST
BROADCASTSs are used to notify all initiator ports and target ports in a domain of an event.

The versions of BROADCAST representing different reasons are defined in table 59.

Table 59 — BROADCAST primitives

Primitive Description

BROADCAST (CHANGE) Notification of a configuration change.

BROADCAST (RESERVED CHANGE) Reserved. End devices process the same as BROADCAST

(CHANGE).
BROADCAST (RESERVED 0) Reserved.
BROADCAST (RESERVED 1) Reserved.

When an expander port receives a BROADCAST it shall transmit the same BROADCAST on at least one phy
@ in all other expander ports. BROADCAST shall only be sent outside of connections| after the initialization
sequence has completed.

@ An expander device is not required to queue multiple identical BROADCAST indications for the same
expander port. If a second identical BROADCAST indication is requested before the first indication has been
transmitted, the second indication may be dropped.

BROADCAST (CHANGE) is sent by an expander device to notify initiator ports and other expander devices
that a configuration change has occurred. BROADCAST (CHANGE) may also be sent by initiator ports.
BROADCAST (CHANGE) shall be ignored by target ports.

BROADCAST (RESERVED CHANGE) shall be processed the same as BROADCAST (CHANGE) by end
devices. BROADCAST (RESERVED 0) and BROADCAST (RESERVED 1) shall be ignored by initiator ports
and target ports.

See 7.11 for details on domain changes. See 10.3.1.2 for details on counting BROADCAST (CHANGE)
generation in an expander device.

7.1.4.5 CLOSE

CLOSE is used to close an open connection. This primitive may be originated by an initiator port, SSP target
port, or by an expander device on behalf of an SATA target device.

The versions of CLOSE representing different reasons are defined in table 60.

Table 60 — CLOSE primitives

Primitive Description

CLOSE (CLEAR

AFFILIATION) (Close an open STP connection and clear the initiator affiliation. )

CLOSE (NORMAL) Close an open connection.
CLOSE (RESERVED 0) Reserved. Processed the same as CLOSE (NORMAL).

CLOSE (RESERVED 1) Reserved. Processed the same as CLOSE (NORMAL).

See 7.12.7 for details on closing connections.
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HPQ
REJECT (Jan WG)

7.1.4.4 BROADCAST

Make one of the BROADCAST primitives BROADCAST (VENDOR SPECIFIC).



HPQ
ACCEPT - DONE (per Jan WG go ahead and use 8 broadcast codes. Keep existing encodings; pull next four from annex H for the new ones.)

7.1.4.4 BROADCAST

Increase the total number of broadcast primitives to 8.  There are 4 more D04.7 codes available.

broadcast (change)    
broadcast (rsvd change 0) (end devices treat as change)
broadcast (rsvd change 1)
broadcast (rsvd 0)        
broadcast (rsvd 1)
broadcast (rsvd 2)        
broadcast (rsvd 3)
broadcast (rsvd 4)


LSI Lohmeyer
ACCEPT - DONE (reworded as "Processed the same... by end devices" to match other tables)

7.1.4.4 BROADCAST
Table 59 - BROADCAST primitives

Replace "process the same" with "process this primitive the same".


MXO
ACCEPT - DONE

7.1.4.4 BROADCAST, second paragraph after Table 59 - BROADCAST primitives
In the last sentence change "dropped" to "ignored".

IBM
ACCEPT - DONE

7.1.4.4 BROADCAST
Change << BROADCAST indications >> to << BROADCASTs >>.

IBM
ACCEPT - DONE

7.1.4.4 BROADCAST
Change << BROADCAST indication >> to << BROADCAST >>.

IBM
ACCEPT - DONE

7.1.4.4 BROADCAST
Change << second indication >> to << second BROADCAST >>.

IBM
ACCEPT - DONE (changed to "affiliation" which is now in the definitions section)

Table 60
The term << initiator affiliation. >> is not used anywhere else in this standard. So I have no idea as to what it is. It needs to be defined or changed to a term that is defined.

INTC
ACCEPT - DONE (change "init sequence" to "link reset sequence".  This is not concerned with the higher level software.)

7.1.4.4 BROADCAST
If an expander's routing tables are configured by initiators, 
how does an expander know the initialization sequence has 
completed?  Clarify.

IBM
ACCEPT - DONE (Jan WG treat like CLOSE (NORMAL) when received in SSP or SMP connection)

7.1.4.5 CLOSE
***
There is no indication as to what a device should do if it does not support STP and receives a CLOSE (CLEAR AFFILIATION). I suggest the description should be changed to << Close an open STP connection and clear the initiator affiliation. If a device does not support STP it shall process the CLOSE (CLEAR AFFILIATION) the same as CLOSE (NORMAL). >>

PostLB
ACCEPT - DONE

7.1.4.4 BROADCAST

Change "end devices" and "initiator ports and target ports"  to "SAS ports" in this section.  Broadcast primitives should be forwarded to SAS ports inside expander devices, not just those in end devices.

Potential confusion: "expander port" is not a "SAS port" - expander ports must not treat the reserved primitives the same.  To help, add (i.e. SAS initiator ports and SAS target ports) after "SAS ports" in the table




E
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7.1.4.6 EOAF (End of address frame)
EOAF indicates the end of an address frame.
See 7.4 for)details on address frames.

7.1.4.7 ERROR

ERROR is sent by an expander device when it is forwarding dwords from a SAS or SATA link to a SAS link
and it receives an invalid dword.

See 6.9 for details on error handling by expander devices.

7.1.4.8 HARD_RESET

HARD_RESET is used to force a phy to generate a hard reset to its port. This primitive is only valid after the
phy reset sequence and before the identification sequence (see 4.4).

7.1.4.9 NOTIFY @

NOTIFY may be sent in place of an ALIGN. It may or may not affect the ALIGN sequencing (i.e., rotation
through ALIGN (0), ALIGN (1), ALIGN (2), or ALIGN (3)). NOTIFY shall not be transmitted until at least three
ALIGNs have been transmitted since the previous NOTIFY.

NOTIFY shall not be forwarded through expander devices. @

NOTIFY (ENABLE_SPINUP) is transmitted by an initiator port or expander port and is used to specify to an
SSP target device that it may temporarily consume additional power (e.g. while spinning-up rotating media)
while transitioning into the active or idle power condition state. The length of time the SSP target device
consumes additional power and the amount of additional power is vendor-specific. NOTIFY
(ENABLE_SPINUP) shall interact with the device's power condition state transitions, controlled by the Power
Conditions mode page (see SPC-3) and/or the START STOP UNIT command (see SBC-2 and RBC), as

Initiator devices and expander devices shall transmit NOTIFY (ENABLE_SPINUP) while attached to SSP
target devices (i.e., devices that report SSP target support in their IDENTIFY address frames). They shall
transmit one NOTIFY (ENABLE_SPINUP) after power on when the enclosure is ready for initial target device
spin-up. After the initial NOTIFY (ENABLE_SPINUP), they shall transmit NOTIFY (ENABLE_SPINUP)
periodically. Otherwise, the selection of when and how often to transmit NOTIFY (ENABLE_SPINUP) is
outside the scope of this standard.

NOTE 15 The initiator device or expander device uses NOTIFY (ENABLE_SPINUP) to avoid exceeding
enclosure power supply capabilities during spin-up of multiple target devices. It may choose to rotate trans-
mitting NOTIFY (ENABLE_SPINUP) across all of its ports, distributing it to N ports at a time if the enclosure
power supply is capable of powering N target devices spinning up at a time. An expander device may allow
this timing to be configured by a NVROM programming with enclosure-specific sequencing patterns, or may
employ more complex, dynamic interaction with the enclosure power supply.

NOTE 16 NOTIFY (ENABLE_SPINUP) should be transmitted as frequently as possible to avoid incurring
application layer timeouts.

I_T nexus loss, logical unit reset, and hard reset shall not cause a target device to spin-up automatically on
receipt of NOTIFY (ENABLE_SPINUP).

Target devices with multiple target ports shall accept NOTIFY (ENABLE SPINUP) from all target ports (e.g.,
NOTIFY (ENABLE_SPINUP) received onitarget port A serves as a wakeup for a START STOP UNIT
command received through target port B).

NOTIFY (RESERVED 0), NOTIFY (RESERVED 1), and NOTIFY (RESERVED 2) shall be ignored by all
devices.

7.1.4.10 OPEN_ACCEPT

OPEN_ACCEPT indicates the acceptance of a connection request.
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LSI Lohmeyer
ACCEPT - DONE

7.1.4.6 EOAF (End of address frame)

The link to 7.4 is wrong. Replace it with a link to 7.7.


LSI Lohmeyer
ACCEPT - DONE

7.1.4.9 NOTIFY

Last sentence of third paragraph. Delete "as described in TBD" or fill in a valid TBD.


LSI Lohmeyer
REJECT - there's no real prohibition against sending it to other types of SAS devices.  Only SSP targets require it.

7.1.4.9 NOTIFY

In the fourth paragraph, replace "while" with "only while".


MXO
ACCEPT - DONE (added "for clock skew management and rate matching.  Did not put in the i.e.)

7.1.4.9 NOTIFY, first paragraph
It could be problematic to send a NOTIFY during the phy reset sequence.  Therefore, change the first sentence to: "A NOTIFY may be sent in place of an ALIGN during rate matching and clock skew management (i.e., a NOTIFY shall not be sent in place of an ALIGN during character and dword alignment during the phy reset sequence."

SEG Worden
ACCEPT - DONE

7.1.4.6 EOAF (End of address frame)

change <7.4> to "7.7"


(section 7.4 is about crc)

SEG Worden
REJECT - The SP_DWS state machine has the text that says bad dwords are replaced by ERROR primitives, and is the correct reference.

7.1.4.7 ERROR

change <6.9>  t o ????

(6.9 about SAS DWORD synchronization ) 

SEG Worden
ACCEPT - DONE

7.1.4.9 NOTIFY

change <TBD> to a real reference

(Should be no TBD's in the spec.)

IBM
ACCEPT - DONE

7.1.4.9 NOTIFY
The TBD needs to be replaced with a reference.

IBM
ACCEPT - DONE (added "and shall be ignored at other times")

7.1.4.8 HARD_RESET
There should be a statement that states that the HARD_RESET shall be ignored if received at any time other than  after a phy reset sequence and before the identification sequence.

IBM
ACCEPT - DONE

7.1.4.9 NOTIFY
The statement << devices shall transmit NOTIFY (ENABLE_SPINUP) >> should changed to << devices shall use NOTIFY (ENABLE_SPINUP) >>. The rules for usage do follow in this paragraph but the use of the word << transmit >> in this sentence makes the sentence seem incomplete.

IBM
REJECT (Either ALIGN or NOTIFY fulfills the 2048 dwords.)

7.1.4.9 NOTIFY
****
The way this is now it is possible that the receiver may not get an ALIGN within the 2048 dwords if a NOTIFY replaces an ALIGN. There needs to be a rule that when sending NOTIFYs the transmitter is still required to send ALIGNs at least once every 2048 dwords.

INTC
ACCEPT - DONE

7.1.4.9 NOTIFY
NOTIFY (ENABLE_SPINUP)
Add correct reference for TBD.


INTC
ACCEPT - DONE (change "accept" to "honor" and "all target ports equivalently")

7.1.4.9 Notify
Meaning of 'accept' here requires clarification.


DSS
ACCEPT - DONE

10. (E) Section 7.1.4.6, second paragraph. Reference is wrong - should be
7.7.

ADPT
ACCEPT - DONE

23.0 P138, 7.1.4.9, 4th para - TBD?

VIXL
ACCEPT - DONE

Clause 7.1.4.6
Clause 7.1.4.12

Change reference to clause 7.7 .

LSI Day
ACCEPT - DONE (should ALIGN have a table too?)

7.1.4.9 NOTIFY
page 138.

The NOTIFY does not have a table as the other primitives, and should be added.


PostLB
ACCEPT - DONE

7.1.4.9 NOTIFY
***
"NOTIFY shall not be transmitted until at least three
ALIGNs have been transmitted since the previous NOTIFY."

This is just to reduce EMI issues.  Different NOTIFYs could be interspersed without causing problems.  Reword to "a specific NOTIFY shall not be transmitted a second time until... ALIGNs or different NOTIFYs"
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See 7.12 for details on connection requests.

7.1.4.11 OPEN_REJECT

21 November 2002

OPEN_REJECT indicates that a connection request has been rejected and indicates the reason for the
rejection. The response to some OPEN REJECTs is to abandon the connection request and the response to
other OPEN_REJECTs is to retry the connection request.

All of the OPEN_REJECT versions defined in table 61 shall result in the originating device abandoning the

connection request.

Table 61 — OPEN_REJECT abandon primitives

Primitive Originator | Description
The destination SAS address equals the source SAS
OPEN_REJECT (BAD Expander address or the expander device determines the connection
DESTINATION) phy request needs to be routed to_the same expa_nder port as
the expander port through which the connection request
arrived.
Requested connection rate is not supported on some
OPEN_REJECT physical link on the pathway between the source phy and
(CONNECTION RATE NOT Any device | destination phy. When an initiator phy is directly attached to
SUPPORTED) a target phy, reque connection rate is not supported by
the destination phy.
OPEN_REJECT (PROTOCOL | Destination ([j)ee:tli(;lzx\(l)ltrlhddee\/si’ggzijtgoensiﬁts siddr()erﬁh'eexisutgtézeinitiator/
NOT SUPPORTED) phy P q
target role and/or protocol.
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (WRONG
ABANDON 0) DESTINATION).
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (WRONG
ABANDON 1) DESTINATION).
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (WRONG
ABANDON 2) DESTINATION).
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (WRONG
ABANDON 3) DESTINATION).
OPEN_REJECT (STP Expander | E e o has an actve afliaton with another STP iator
RESOURCES BUSY) phy pof’t P
OPEN_REJECT (WRONG | Destination | 20 S22 18 0 200 S 00 i the conneton request
DESTINATION) phy q

was delivered.
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MXO
ACCEPT - DONE (but point to 7.11.2.2 not 4.5)

7.1.4.11 OPEN_REJECT, Table 61 - OPEN_REJECT abandon primitives, description for  OPEN_REJECT (CONNECTION RATE NOT SUPPORTED)
Add a parenthetical something like the following to the last sentence, "(the connection shall be retried as described in 4.5)."

MXO
ACCEPT - DONE ("would have to be routed") 

7.1.4.11 OPEN_REJECT, Table 61 - OPEN_REJECT abandon primitives
In the description of OPEN_REJECT (BAD DESTINATION) change "needs to be routed" to "is to be routed".

IBM
ACCEPT - DONE (added a definition to 3.1.x)

7.1.4.11 OPEN_REJECT
Table 61
The term << affiliation >> needs to be defined.

FUJ
ACCEPT - DONE (change "response" to "the result of")

FUJITSU-4
PDF page : 139
Section : 7.1.4.11 OPEN_REJECT
Figure/Table :
Paragraph/sentense/row/colum line 2
Comment : "The response to some OPEN_REJECTs is to abandon the connection
request and the response to other OPEN_REJECTs is to retry the
connection request."   This "response" makes confusion as RESPONSE
to the originator of OPEN_REJECT. An "action" seems better to
understanding.

FUJ
ACCEPT - DONE (change "Any device" to "any phy" (check other tables nearby).  This does not only apply to expanders - if the destination gets a bad rate request, it returns this too.  The last sentence in the description describes the direct-connect situation which does not include an expander.)

FUJITSU-5

PDF page : 139
Section : 7.1.4.11 OPEN_REJECT
Figure/Table :Table 61
Paragraph/sentense/row/colum: 2nd row
Comment : OPEN_REJECT (CONNECTION RATE NOT SUPPORTED) by "Any device".
No Expander case, this is a mistake of OOB speed matching
sequence.
But how to communicate using different speed?
So, this is the case of only Expander.

FUJ
REJECT (no change requested)

FUJITSU-6
PDF page : 139
Section : 7.1.4.11 OPEN_REJECT
Figure/Table : Table 61
Paragraph/sentense/row/colum : 1st, last row
Comment : In case of BAD/WRONG destination, Initiator can report to Upper Application, but device can do nothing except to terminate the
command. This kind of logical error should be reported on
appropriate method.

PostLB
ACCEPT - DONE (Jan WG treat as OPEN_REJECT (WRONG DESTINATION))

what if OPEN_REJECT (STP RESOURCES BUSY) is the reply to an SSP or SMP request?


PostLB
ACCEPT - DONE (changed from expander phy to destination phy)

7.1.4.11 OPEN_REJECT
Table 61 - OPEN_REJECT abandon primitives

originator could be destination phy for a native STP target


PostLB
ACCEPT - DONE

7.1.4.11 OPEN_REJECT
Table 61 - OPEN_REJECT abandon primitives

Fill in the blank "originator" cells with "Unknown"


relliott
REFER PROTOCOL WG (maybe WRONG DESTINATION would be better?)

7.1.4.11 OPEN_REJECT
***
03-119 proposes adding invalid initiator connection tag to the list of reasons for PROTOCOL NOT SUPPORTED

(from Brian Day, LSI Logic)
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All of the OPEN_REJECT versions defined in table 62 shall result in the originating device retrying the
connection request.

Table 62 — OPEN_REJECT retry primitives

Primitive Originator | Description

No such destination device.
For an otherwise valid SAS address of a SATA target

(D)EE'INIT\II?AI'EI"I](EE; §NO E)(;r:\i/ir:ier devices attached to the expander device, indicates the
initial Register - Device to Host FIS has not been
successfully received (see 10.3.1.6).

OPEN_REJECT (PATHWAY Expander | An expander device determined the pathway was blocked

BLOCKED) b device by higher priority connection requests.

OPEN_REJECT (RESERVED
CONTINUE 0) @

Reserved. Process the same as OPEN_REJECT (RETRY).

OPEN_REJECT (RESERVED

CONTINUE 1) @ Reserved. Process the same as OPEN_REJECT (RETRY).

OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (NO
INITIALIZE 0) © DESTINATION).
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT (NO
INITIALIZE 1) © DESTINATION).

OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT

STOP 0) b (PATHWAY BLOCKED)
OPEN_REJECT (RESERVED Reserved. Process the same as OPEN_REJECT
STOP 1) b (PATHWAY BLOCKED).

Destination | Device with destination SAS address exists but is not able

OPEN_R TRY)-2 -
| phy to accept connections.

| & T thet—Fnexusless-timeris already running, it is stopped

b |f the |_T nexus loss timer is already running, it continues running. Abandon connection request rather
than retry if the I_T nexus loss timer expires.

¢ Ifthe I_T nexus loss timer is already running, it continues running; if it is not already running, it is initialized

and started. Abandon connection request rather than retry if the |_T nexus loss timer expires.

When a destination device detects more than one reason to transmit an OPEN_REJECT, the device shall
transmit only one OPEN_REJECT and shall select the primitive using the following priority:

1) OPEN_REJECT (WRONG DESTINATION) (highest priority selection);
2) OPEN_REJECT (PROTOCOL NOT SUPPORTED);

3) OPEN_REJECT (CONNECTION RATE NOT SUPPORTED); or

4) OPEN_REJECT (RETRY) (lowest priority selection).

When an expander device detects more than one reason to transmit an OPEN_REJECT, the expander shall
transmit only one OPEN_REJECT primitive and shall select that primitive using the following priority:

1) OPEN_REJECT (BAD DESTINATION) or OPEN_REJECT (NO DESTINATION) (highest priority
selection);

2) OPEN_REJECT (CONNECTION RATE NOT SUPPORTED); or

3) OPEN_REJECT (STP RESOURCES BUSY) or OPEN_REJECT (PATHWAY BLOCKED) (lowest
priority selection). Eb

See 7.12 for details on connection requests.
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LSI Lohmeyer
ACCEPT - DONE (Either:
a) no such destination device; or
b) the SAS address is valid for a SATA target device attached to an expander device, but the initial Register FIS has not been successfully received.

)

7.1.4.11 OPEN_REJECT
Table 62 - OPEN_REJECT retry primitives

The wording in the description of OPEN_REJECT (NO DESTINATION) is confusing. I think you should replace "devices" with "device" in the third line, but perhaps there is a better change.


SEG Worden
ACCEPT - DONE

7.1.4.11 OPEN_REJECT
Table 62 — OPEN_REJECT retry primitives

change <devices>  to "device"

IBM
ACCEPT - DONE

Table 62
There needs to be a double line between the body and footer.

LSI Hoglund
REJECT (the "or"ed ones can never happen simultaneously so placing a priority requirement on them is going too far.)

7.1.4.11 OPEN_REJECT
page 140

Priority list for expander devices transmitting OPEN_REJECT is ambiguous.
Clarify using the following priorities:
1)	OPEN_REJECT(BAD DESTINATION)
2)	OPEN_REJECT(NO DESTINATION)
3)	OPEN_REJECT(CONNECTION RATE NOT SUPPORTED)
4)	OPEN_REJECT(STP RESOURCES BUSY)
5)	OPEN_REJECT(PATHWAY BLOCKED)


PostLB
ACCEPT - DONE

7.1.4.11 OPEN_REJECT
Table 62 - OPEN_REJECT retry primitives

Fill in the blank "originator" cells with "Unknown"
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7.1.4.12 SOAF (Start of address frame)
SOAF indicates the start of an address frame.

See 7.4 for details on address frames.
7.1.5 Primitives used only inside SSP and SMP connections

7.1.5.1 ACK (Acknowledge)
ACK indicates the positive acknowledgement of an SSP frame.

See 7.16.3 for details on SSP frame transmission.

7.1.5.2 CREDIT_BLOCKED
CREDIT_BLOCKED indicates that no more credit is going to be sent during this connection.
See 7.16.4 for details on SSP flow control.

7.1.5.3 DONE

DONE is used to start closing an SSP connection and indicate a reason for doing so. This primitive may be
originated by an SSP initiator port or an SSP target port. DONE is not used to close an SMP or STP
connection.

The versions of DONE representing different reasons are defined in table 63. The SSP state machine
describes when these are used (see 7.16.7).

Table 63 — DONE primitives

Primitive Description

Timed out waiting for an ACK or NAK. The ACK/NAK count does
DONE (ACK/NAK TIMEOUT) not match the frame count. Transmitteriis going to transmit
BREAK in 1 ms unless DONE is received prior to that.

DONE (RESERVED TIMEOUT 0) Reserved. Processed the same as DONE (ACK/NAK TIMEOUT).

DONE (RESERVED TIMEOUT 1) Reserved. Processed the same as DONE (ACK/NAK TIMEOUT).

DONE (NORMAL) Finished transmitting all frames.
DONE (RESERVED 0) Reserved. Processed the same as DONE (NORMAL).
DONE (RESERVED 1) Reserved. Processed the same as DONE (NORMAL).
DONE (CREDIT TIMEOUT) Timed out waiting for an RRDY.

See 7.16.6 for details on closing SSP connections.

7.1.5.4 EOF (End of frame)
EOF indicates the end of an SSP or SMP frame.

See 7.16.3 for details on SSP frame transmission and 7.18.1 for details on SMP frame transmission.

7.1.5.5 NAK (Negative acknowledgement)

NAK indicates the negative acknowledgement of an SSP frame and the reason for doing so.
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LSI Lohmeyer
ACCEPT - DONE

7.1.4.12 SOAF (Start of address frame)

The link to 7.4 is wrong. Replace it with a link to 7.7.


SEG Worden
ACCEPT - DONE

7.1.4.12 SOAF (Start of address frame)

change <7.4> to "7.7"

IBM
ACCEPT - DONE

Table 63
The statement << Timed out waiting for an ACK or NAK. The ACK/NAK count does not match the frame count. Transmitter is going to transmit
BREAK in 1 ms unless DONE is received prior to that. >> 
should be 
<< The SSP state machine timed out waiting for an ACK or NAK (see 7.16.7.2) and the transmitter is going to transmit BREAK unless a DONE is received within 1 ms of transmitting the DONE (ACK/NAK TIMEOUT). 

INTC
REJECT (other comment resolution on this sentence adds an xref to the SSP state machine which should suffice)

7.1.5.3 DONE
Table 63
Ack/NAK TIMEOUT
"is going to" Sentence s/b  xref to where the behavior is defined

DSS
ACCEPT - DONE

11. (E) Section 7.1.4.12, second paragraph. Reference is wrong - should be
7.7.
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The versions of NAK representing different reasons are defined in table 64.

Table 64 — NAK primitives

Primitive Description

NAK (CRC ERROR) The frame had a bad CRC.

NAK (RESERVED 0) Reserved. Processed the same as NAK (CRC ERROR).
NAK (RESERVED 1) Reserved. Processed the same as NAK (CRC ERROR).
NAK (RESERVED 2) Reserved. Processed the same as NAK (CRC ERROR).

See 7.16.3 for details on SSP frame transmission.

7.1.5.6 RRDY (Receiver ready)
RRDY is used to increase SSP frame credit.

The versions of RRDY representing different reasons are defined in table 64.

Table 65 — RRDY primitives

Primitive Description

RRDY (NORMAL) Increase transmit frame credit by one.

RRDY (RESERVED 0) Reserved. Processed the same as RRDY (NORMAL).
RRDY (RESERVED 1) Reserved. Processed the same as RRDY (NORMAL).
RRPYA(RESERVED 2} ReservedProcessed-the-same-as-RREY-(NORMAL-

See 7.16.4 for details on SSP flow control.

7.1.5.7 SOF (Start of frame)
SOF indicates the start of an SSP or SMP frame.

See 7.16.3 for details on SSP frame transmission and 7.18.1 for details on SMP frame transmission.
7.1.6 Primitives used only inside STP connections and on SATA physical links

7.1.6.1 SATA_ERROR

SATA_ERROR is sent by an expander device when it is forwarding dwords from a SAS link to a SATA link and
it receives an invalid dword.

See 6.9 for details on error handling by expander devices.
7.1.6.2 SATA_PMACK, SATA_PMNAK, SATA_PMREQ_P, and SATA_PMREQ_S (Power management
acknowledgements and requests)

SATA PMREQ_P and SATA_PMREQ _S request entry into the interface power management partial and
slumber states. SATA_PMACK is used to accept a power management request. SATA_PMNAK is used to
reject a power management request.

See 7.4 for rules on handling the power management primitives.

7.1.6.3 SATA_HOLD and SATA_HOLDA (Hold and hold acknowledge)

An expander device running SATA protocol shall transmit a SATA_HOLDA within 20 dwords of transmitting Ja
SATA _HOLD. The expander device shall generate SATA_HOLDs to throttle data for any latency it adds.
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HPQ
ACCEPT - DONE

7.1.5.6 RRDY (Receiver ready)

Remove:
"RRDY (RESERVED 2) Reserved. Processed the same as RRDY (NORMAL)."

There is no primitive code assigned for this.


LSI Lohmeyer
REJECT (no, normal ERROR is used in that case)

7.1.6.1 SATA_ERROR

In the first paragraph, isn't SATA_ERROR also sent when forwarding dwords from a SATA link to a SAS link and an invalid dword is received?


LSI Lohmeyer
ACCEPT - DONE

7.1.6.2 SATA_PMACK, SATA_PMNAK, SATA_PMREQ_P, and SATA_PMREQ_S (Power management
acknowledgements and requests)

The link to 7.4 is not correct. I think 7.9 is the correct link.


MXO
ACCEPT - DONE

7.1.5.6 RRDY (Receiver ready), Table 65 -  RRDY primitives
Delete RRDY (RESERVED 2) as there is no such primitive.

SEG Worden
ACCEPT - DONE

7.1.6.2 SATA_PMACK, SATA_PMNAK, SATA_PMREQ_P, and SATA_PMREQ_S (Power management
acknowledgements and requests)

change <7.4>  to ????

(7.4 is about CRC)

INTC
ACCEPT - DONE

7.1.6.3 SATA_HOLD and SATA_HOLDA

"...transmitting a SATA_HOLD." should be changed to 
"...receiving an SATA_HOLD"

PostLB
REVIEW PROTOCOL WG (review the new 7.16.2)
ACCEPT - DONE (per Jan WG.  Moved all the rules to 7.16.2 STP flow control.  For receiving from SATA links, must accept 21 dwords. For transmitting to SATA, must reply with HOLDA within 19 dwords. For receiving from SAS links, must accept 20 + 4n dwords. For transmitting to SAS links, must reply within 20 dwords.)

7.1.6.3 SATA_HOLD and HOLDA

SATA's 20 dwords is too loose. Should we mandate stopping transmitting within 19 to meet a receiver expectation of 20?  

26.667 ns for one primitive (At 1.5 Gbps)
5 ns/m delay     10 m external cable =>  2 dwords at 1.5 Gbps; 4 at 3.0 Gbps

Receive buffer approach:
1. STP data receivers shall accept (20 + 4n) dwords after sending HOLD (4n = 8 at 3 Gbps, 4 at 1.5 Gbps)
2. STP data transmitters shall send no more than 20 dwords after receiving HOLD

Mention that round-trip is used to select 4.  This also/mostly goes into 7.17.2.
outside the scope: SATA link from expander to SATA drive follows SATA rules (should transmit only 19 dwords and receive 21 to be safe)


LSI Day
ACCEPT - DONE (rewritten and moved to 7.16.2 STP flow control section.  Added "When transmitting a frame, " to head the sentence and corrected "transmitting" to "receiving."  Also describe "when receiving a frame". Made the rules 19 and 21 for interop with loose SATA spec.)

7.1.6.3 SATA_HOLD and SATA_HOLDA
page 142

The first sentence is incorrect.  Replace sentence with "An expander device running SATA protocol shall transmit a SATA_HOLDA within 20 dwords of receiving a SATA_HOLD when it is the source of the data dwords of the frame."


PostLB
ACCEPT - DONE

7.1.6.3 and global

Change SATA protocol to just SATA


PostLB
ACCEPT - DONE

7.1.6.1 SATA_ERROR

Add that an incoming ERROR is also forwarded as a SATA_ERROR
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NOTE 17 SATA assumes that once a SATA_HOLD is transmitted, SATA_HOLDA will arrive within 20 dwords.
This limits the amount of buffering required in the SATA device transmitting SATA_HOLD.

7.1.6.4 SATA_R_RDY and SATA_X RDY (Receiver ready and transmitter ready)

When a SATA port has a frame to transmit, it transmits SATA_X_RDY and waits for SATA_R_RDY before
transmitting the frame. Expander devices shall not transmit SATA_R_RDY until the STP connection is
established.

7.1.6.5 Other primitives used inside STP connections and on SATA physical links

Other primitives used in STP connections and on SATA physical links are used as defined in SATA.

7.2 Clock skew management

The internal clock for a device is typically based on a PLL with its own clock generator. This is used when
transmitting data onto the physical link. When receiving, however, data needs to be latched based on a clock
derived from the input data itself. Although the input clock is nominally a fixed frequency, it may differ slightly
from the internal clock frequency due to accepted manufacturing tolerance and, for SATA links, due to spread
spectrum clocking. Over time, if the input clock is faster than the internal clock, the device may receive data
and not be able to forward it to an internal buffer; this is called an overrun. If the input clock is slower than the
internal clock, the device may not have data when needed in an internal buffer; this is called an underrun.

To solve this, devices insert ALIGNs in the data stream. Receivers may pass the ALIGNSs through to their
internal buffers, or may strip it out when an overrun occurs. Receivers add ALIGNs when an underrun occurs.
The internal logic shall ignore all ALIGNs that make it to the internal buffers.

Elasticity buffer circuitry, as shown in figure 63, is required to absorb the slight differences in frequencies
between the initiator phy, target phy, and expander phys. The frequency tolerance for a SAS phy is specified
in5.7.2.

Dwords
from ) Elasticity N . N Internal
physical buffers ' SHMENTES buffers
link
lecr)g:fndiﬁ”xted Clock from
datap internal PLL

Figure 63 — Elasticity buffers
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HPQ
ACCEPT - DONE

7.2 Clock skew management

Remove blank line after second paragraph


LSI Lohmeyer
ACCEPT - DONE

7.2 Clock skew management

In the second paragraph, replace "To solve this," with "To solve this problem,".


LSI Lohmeyer
ACCEPT - DONE

7.2 Clock skew management

In the second paragraph, replace "strip it out" with "strip them out".


LSI Lohmeyer
ACCEPT - DONE (changed to "that arrive in")

7.2 Clock skew management

In the second paragraph, replace "make it to" with "are placed into".


SEG Coomes
ACCEPT - DONE (with transmitting not originating)

7.2 Clock skew management 

Change: "devices" to: "originating devices"

IBM
ACCEPT - DONE (joined two sentences with and)

7.2 Clock skew management
The statement << This is used when transmitting data >> should be << The internal clock is used when transmitting data >>.

IBM
ACCEPT - DONE (all data changed to dwords in this section)

7.2 Clock skew management
The statement << data needs to be latched based >> should be << dwords need to be latched based >>.

IBM
ACCEPT - DONE

7.2 Clock skew management
The statement << receive data
and not be able to >> should be << receive dwords and not be able to

IBM
ACCEPT - DONE (change all these "data" to "dwords".  In the figure, "clock derived from serial bitstream")

7.2 Clock skew management
The statement << have data when needed >> should be << have dwords when needed >>.

IBM
REJECT (this is a valid use of "will".  Just rewording it to avoid using the word "will" but still have same meaning is worse than leaving "will" in place.)

7.1.6.3 SATA_HOLD and SATA_HOLDA (Hold and hold acknowledge)
The statement << SATA_HOLDA will arrive within >> should be << SATA_HOLDA arrives within >>.

ADPT
ACCEPT - DONE

24.0 P143, 7.1.6.5, delete "used as"

LSI Day
ACCEPT - DONE (change to "shall not transmit SATA_X_RDY or SATA_R_RDY on the SATA physical link until...")

7.1.6.4 SATA_R_RDY and SATA_X_RDY
page 143

Last sentence should start "Expander or initiator devices..."
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A SAS phy that is the original source for the data (i.e., thatis not an expander phy forwarding dwords from
another expander phy) shall periodically insert ALIGNs into the data stream as shown in table 66.

Table 66 — ALIGN insertion requirements

Original source of data ALIGN requirement

SSP initiator phy or target phy in SSP connection,
SMP initiator phy or SMP target phy in SMP connection,
Any phy outside connections, or
STP target phy in an STP connection

One ALIGN within every 2 048 dwords

Two consecutive ALIGNs within each 256
STP initiator phy in an STP connection dwords plus one ALIGN within each 2 048
dwords

See 7.1.4.2 for details on rotating amongst ALIGN (0), ALIGN (1), ALIGN (2), and ALIGN (3).

An expander device that is repeating data is allowed to insert or delete as many ALIGNs as required to match
the transmit and receive connection rates.

NOTE 18 One possible implementation is for the expander device to delete all ALIGNs at the receive port and
to insert ALIGNSs at the transmit port whenever its elasticity buffer is empty.

An expander device that is attached to a SATA target device is allowed to insert or delete as many ALIGNs as
required on the STP side to match the transmit and receive connection rates.

NOTE 19 One possible implementation is for the expander device to delete all ALIGNs at the receive port and
to insert two consecutive ALIGNSs at the transmit port when its elasticity buffer is empty or when 254
non-ALIGN dwords have been transmitted. An expander device is not required to insert ALIGNSs in pairs when
transmitting data to the initiator phy on the STP side.

7.3 Idle links

While no connection is open and a physical link is idle, or while an SSP or SMP connection is open and the
physical link is idle, SAS phys shall transmit idle dwords.

While an STP connection is open, SAS STP devices transmit SATA_SYNC between frames (see SATA). After
transmitting two SATA_SYNCs, SAS STP devices shall transmit SATA_CONT and start transmitting
vendor-specific scrambled data dwords.

NOTE 20 SATA devices are allowed but not required to transmit SATA_CONT.

See 7.5 for details on scrambling.

7.4 CRC

7.4.1 CRC overview
All frames include cyclic redundancy check (CRC) values to help detect transmission errors.

Frames transmitted in a STP connection shall include a CRC as defined by SATA. Address frames, SSP
frames, and SMP frames shall include a CRC as defined by this standard.

Annex B contains information on CRC generation/checker implementation.
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LSI Lohmeyer
ACCEPT - DONE (added "a phy" before "that is" so it doesn't look like i.e. is being replicated)

7.2 Clock skew management

Paragraph above Table 66. Change "(i.e., that is not..." to "(i.e., not...".


MXO
REJECT (the note is correct as written, but the transmit rule needs to say that's for transmitting to SATA only.  Add "The ALIGNs received by the expander device containing the STP/SATA bridge may not arrive in pairs"  to start the note.  Pull the the last sentence out of the note into the paragraph above.)

7.2 Clock skew management, note 19
Delete this note.  An expander device may delete all ALIGNs only so long as the rules described in Table 66 are met.

SEG Coomes
ACCEPT - DONE

7.4.1 CRC Overview

3rd paragraph
"Annex B contains. . ."
s.b.
"Annex C contains. . ."

IBM
ACCEPT - DONE

Table 66
Make the information << Original source of data
SSP initiator phy or target phy in SSP connection, SMP initiator phy or SMP target phy in SMP connection, Any phy outside connections, or
STP target phy in an STP connection >> into a left aligned a,b,c list.

IBM
ACCEPT - DONE

7.2 Clock skew management
The term << amongst >> should  << through >>

IBM
ACCEPT - DONE (slightly different)

7.3 Idle links

The statement  << While no connection is open and a physical link is idle, or while an SSP or SMP connection is open and the
physical link is idle, SAS phys shall transmit idle dwords. >> should be << SAS phys shall transmit idle words if:
a) no connection is open and a physical link is idle;
b) an SSP connection is open and the physical link is idle; or
c) an SMP connection is open and the physical link is idle. >>

PostLB
ACCEPT - DONE

7.2 Clock skew managmeent

Change data to dwords (i.e., is not the original source of the data)

PostLB
ACCEPT - DONE

7.2 Clock skew management
around table 66

data sb dword all over on this page

PostLB
ACCEPT - DONE

7.2 clock skew management

for expander devices forwarding dwords from SAS phys to SAS phys


PostLB
ACCEPT - DONE

7.4 CRC

Format all equations with division using Equation editor


PostLB
ACCEPT - DONE (added a definition sentence)

7.3 Idle links

This section lacks a definition of the term "idle dword."
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Table 67 defines the CRC polynomials.

Table 67 — CRC polynomials

Function | Definition

A polynomial of degree k-1 that is used to represent the k bits of the frame covered by the
F(x) CRC. For the purposes of the CRC, the coefficient of the highest order term shall be the
first bit transmitted.

A degree 31 polynomial with all of the coefficients set to one:
L(x) L) =x3L 4530+ x29+ 4+ x2+xt+1
(i.e., L(x) = FFFFFFFFh)

The standard generator polynomial:
G(X) G(X) = x32 + %26 + %23 4+ %22 4 %16 4 %12 4 51 4 510 4 3B e x T+ X+ x* + X2 + X + 1
(i.e., G(x) = 1_04C11DB7h)

R(X) The remainder polynomial, which is of degree less than 32.

P(x) The remainder polynomial on the receive checking side, which is of degree less than 32.

Q(X) The greatest multiple of G(x) in (x32 x F(x)) + (X x L(x))

QM | x¥2xQ(x)

M(x) The sequence that is transmitted.

M’(x) The sequence that is received.

A unique polynomial remainder produced by the receiver upon reception of an error free

sequence. This polynomial has the value:

C(x) = x32 x L(x) / G(X)

C(%) = XL + x50+ %26 4 %25 4 524 4 y18 1 15 1 (141 4124 (114 410 4 48 4 36 1 35 4 34 4 53
+x+1

(i.e., C(x) = C704DD7Bh)

C(x)

7.4.2 CRC generation
The equations that are used to generate the CRC from F(x) are as follows. All arithmetic is modulo 2.

CRC value in frame = L(x) + R(X) = one’s complement of R(X)

NOTE 21 Adding L(x) (all ones) to R(x) simply produces the one’s complement of R(x); this equation is speci-
fying that the R(x) is inverted before it is transmitted.

The CRC is calculated by:
(x32 x F(x) + X x L(X)) / G(X) = Q(X) + R(X) / G(X)

The following equation specifies that the CRC is appended to the end of F(x):
M(x) = x32 x F(x) + CRC
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MXO
ACCEPT - DONE

7.4.2 CRC generation, NOTE 21
Delete the word "simply".

SEG Coomes
REJECT - such an "initial value" assumes a certain implementation.  This section has generic equations which do assume any implementation.

7.4.2 CRC generation

Add a subclause:

7.4.x CRC initial value

The CRC value shall be initialized with a value of FFFFFFFFh before the calculation begins.


IBM
REJECT - there's no overlap between lines, and the suggested setting adds awkward look extra space to some of the lines but not all

Table 67
The paragraphs within the definitions should have the paragraph  designer, basic, line spacing, fixed box unchecked. This will remove the superscripts running into the line above.
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The bit order of F(x) presented to the CRC function is the same order as the bit transmission order - the bits
within each byte of the data dword are transposed to match the implicit transposition in the 8b10b encoding
process. This order is shown in figure 64.

31 SSP/SMP data dword 0
First Second Third Fourth
byte byte byte byte
31 24 23 16 15 8 7 0
1 Bit
Transpose
First Second Third Fourth
byte byte byte byte
24 31 16 23 8 15 0 7
31 0
CRC generator
24 31 16 23 8 15 0 7
First Second Third Fourth
byte byte byte byte
Bit
Transpose
31 24 23 16 15 8 7 0
First Second Third Fourth
byte byte byte byte

IR

SSP/SMP CRC output

Figure 64 — CRC generator bit order
See 6.5 for details on how the CRC generator fits into the dword flow along with the scrambler.

7.4.3 CRC checking

The received sequence M’'(x) may differ from the transmitted sequence M(X) if there are transmission errors.
The process of checking the sequence for validity involves dividing the received sequence by G(x) and testing
the remainder. Direct division, however, does not yield a unique remainder because of the possibility of
leading zeros. Thus a term L(x) is prepended to M’(x) before it is divided. Mathematically, the received
checking is shown in the following equation:

832 5 (M'(X) + XK x L(X)) / G(X) = Q'(X) + P(X) / G(X)
In the absence of errors, the unique remainder is the remainder of the division:
P(X) / G(X) = x32 x L(X) / G(X) = C(X)
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LSI Lohmeyer
ACCEPT - DONE
7.4.2 CRC generation

In the sentence above 7.4.3, the link to 6.5 is wrong. I think it should be to 7.6, Bit order of CRC and Scrambler.


SEG Worden
ACCEPT - DONE (should be 7.6)

7.4.2 CRC generation
(last sentence)

change <6.5> to correct reference

(reference should be to dword flow, 6.5 is about OOB signals)

IBM
ACCEPT - DONE

7.4.2 CRC generation
The statement << order - the bits within each byte of the data dword are transposed to match the implicit transposition in the 8b10b encoding process. >> should be << order (i.e.,  the bits within each byte of the data dword are transposed to match the implicit transposition in the 8b10b encoding process). >>.


T10/1562-D Revision 3 21 November 2002

The bit order of F(x) presented to the CRC checking function is the same order as the CRC generation bit
order (see figure 64). See 6.5 for details on where the CRC checker fits into the dword flow along with the
descrambler.

7.5 Scrambling

Scrambling is used to reduce the probability of long strings of zeros or ones appearing on the physical link.
These patterns can cause issues in the physical layers.

There are several types of scrambling defined in table 68.

Table 68 — Scrambling types

Data Description

Address frame scrambling | After an SOAF, all data dwords shall be scrambled until the EOAF.

During an SSP connection after an SOF, all data dwords shall be scrambled

SSP frame scrambling until the EOE

During an SMP connection after an SOF, all data dwords shall be scrambled

SMP frame scrambling until the EOE

During an STP connection after a SATA_SOF, all data dwords shall be

STP frame scrambling scrambled until the SATA_EOF.

Repeated SATA primitive | After a SATA_CONT, vendor-specific scrambled data dwords shall be sent
scrambling until a primitive other than ALIGN is sent.

When a connection is not open and the physical link is idle, vendor-specific

SAS idle dwords scrambled data dwords shall be sent.

When an SSP connection is open and the physical link is idle (i.e., between

SSP idle dwords frames), vendor-specific scrambled data dwords shall be sent.

The scrambling polynomial is x16 + x1® + x13 + x* + 1. The data scrambling value shall be initialized to FFFFh
at each SOF, SOAF, and SATA SOF by both the transmitter and receiver. The data being transmitted shall be
XORed with the data scrambling value by the transmitter, and the data being received shall be XORed with
the data scrambling value by the receiver.

Table 69 shows when the scrambling logic shall treat data as big-endian and when it shall treat data as
little-endian. See 6.5 for details on how the scrambler and descrambler fit into the dword flow.

Table 69 — Scrambling endianness

Data Scrambling endianness
Address frame Big-endian
SSP frame Big-endian
SMP frame Big-endian
STP frame Little-endian

Repeated SATA primitive

vendor-specific data dwords Little-endian

SAS or SSP idle dwords Vendor-specific

Annex E contains information on scrambling implementations.
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LSI Lohmeyer
ACCEPT - DONE

7.4.3 CRC checking

In the penultimate paragraph, the link to 6.5 is wrong. I think it should be to 7.6, Bit order of CRC and Scrambler.


LSI Lohmeyer
ACCEPT - DONE (removed paragraph)

7.4.3 CRC checking

In the last paragraph, the link to Annex B is wrong. I think it should be to Annex C, CRC.


LSI Lohmeyer
ACCEPT - DONE

7.5 Scrambling

In the paragraph above table 69, the reference to 6.5 is wrong. I think it should be to 7.6, Bit order of CRC and Scrambler.



LSI Lohmeyer
ACCEPT - DONE

7.5 Scrambling

In the first paragraph, second sentence, replace "issues" with "EMI issues".

MXO
ACCEPT - DONE

7.4.3 CRC checking
Delete the last paragraph ("Annex B contains examples of CRC generation/checker implementations.") as this is already stated in the Overview clause (see 7.4.1).

SEG Worden
ACCEPT - DONE

7.4.3 CRC checking

change <6.5> to correct reference

(reference should be to dword flow, 6.5 is about OOB signals)

SEG Worden
ACCEPT - DONE (reference is to 7.6 Bit order)

7.5 Scrambling

change <6.5> to correct reference

(reference should be to dword flow, 6.5 is about OOB signals)

SEG Coomes
ACCEPT - DONE (Replace paragraph and table with:  The polynomial shall be applied to the lower 16 bits of the 32-bit dword being transmitted or received first; the polynomial is then applied to the upper 16 bits.  See 7.6 for details on how ...   Move the STP bit ordering figures into 7.6 from the informative annex. Move the STP CRC figure into 7.x too.)

7.5 Scrambling
There is no endianness to the scrambling process. Scrambling operates on the parallel 32 bits of a dword. Both SAS and SATA process the bits of a dword without regard to the byte significates the same way, lower 16 bits followed by the upper 16 bits. 

Delete this sentence and Table 69— Scrambling endianness.

SEG Coomes
ACCEPT - DONE (removed paragraph)

7.4.3 CRC Checking

"Annex B contains. . ."
s.b.
"Annex C contains. . ."

SEG Coomes
ACCEPT - DONE (Jan WG: accept without the e.g.)

7.5 Scrambling

Srambling works for all repeating patterns.

Change:
long strings of zeros or ones

To:
long strings of repeating patterns, e.g., all zeros and ones,

SEG Coomes
ACCEPT - DONE (deleted entire i.e. since it's hard to describe all the cases)

7.5 Scrambling
change 
(i.e., between
frames),

to:
(i.e., between
frames and not seding primitives)

SEG Coomes
ACCEPT - TODO (Jim Coomes will investigate how to word this in mathematical equations. Need to make sure the width of the scrambler polynomial is handled correctly too. Clarifications about 16-bit calculations added.)

7.5 Scrambling
The initialize value is determined by the scrambler implementation, serial or parallel. Also, a clarification:

Change to:
The data scrambling value shall be initialized at each SOF, SOAF, and SATA_SOF by both the transmitter and receiver. The data being transmitted shall be XORed with the data scrambling value by the transmitter, and the data being received shall be XORed with the data scrambling value by the receiver. The initial value is selected to produce the required scramblilng value for the first value following a reset , e.g., any SOF or device reset (see Annex E). For a given dword displacement from the last data scrambling value reset , the data scrambling value is the same.

IBM
REJECT (but sentence being deleted)

7.5 Scrambling
The statement << Table 69 shows when the scrambling logic shall treat data as big-endian and when it shall treat data as little-endian. >> should be << Table 69 shows when the scrambling logic shall handle data as big-endian and when it shall handle data as little-endian. >> .

IBM
ACCEPT - DONE (delete second sentence)

7.5 Scrambling
The statement  << These patterns can cause issues in the physical >> should be << These patterns may cause issues in the physical >>.

PostLB
ACCEPT - DONE

7.5 Scrambling

Table 68 - Scrambling types

Data should be Type


PostLB
ACCEPT - DONE

7.5 Scrambling

ALIGN in CONT description

add "or NOTIFY"
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7.6 Bit order of CRC and scrambler

Figure 65 shows how data dwords and primitives are routed to the bit transmission logic in figure 44. Data
dwords go through the CRC generator and scrambler.

Fourth Fourth
byte byte
SSP/SMP Third SAS Third
data dword byte primitive ( b;ge )
e
o
o (oye

K28.3)
Yy v .
Bit Data dw:rd ! Bit Bit Primitive Bit
31 0 31 0
Bit
Transpose
Bit CRC Bit
31 generator 0
Bit
ULl Frame data
CRC dword dword
Bit R Bit
31 + 0
Bit Bit
31 Scrambler 0

'y

Z mux

Bit Bit
31 0

Z Dword

SSP/SMP dword to transmit + data/primitive indicator (Z)

Figure 65 — Transmit path bit ordering
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Figure 66 shows the routing of dwords received from the bit reception logic in figure 45.

SSP/SMP Dword received

Y

Data dword Primitive
Bit Descrambler Bit
31 0
|
: Bit + Bit Bit Y Bit
it I .
Data dword Primitive
transpose 31 0 31 0

Bit CRC Bit
31 generator 0

transpose byte byte
byte byte
Dword SAS
- Second\ SSP/SMP Second o
compare data dword byte primitive
CRC error byte byte / (e.g., K28.5)

indicator

Figure 66 — Receive path bit ordering

7.7 Address frames

7.7.1 Address frames overview

Address frames are used for the identification sequence and for connection requests. The address frame
follows an SOAF and ends with an EOAF. Rrimniti i [ - Address frames
shall only be sent outside connections. Address frames shall not be terminated early. All data dwords in an
address frame shall be scrambled.

Table 70 describes the address frame format.

Table 70 — Address frame format

Bit
Byte

0 ADDRESS FRAME TYPE

FRAME TYPE DEPENDENT BYTES

27

28 (MSB)
CRC E——
31 (LSB)
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IBM
ACCEPT - DONE

7.7.1 Address frames overview
The statement << Primitives may be inserted in the address frame. >> is no longer valid and needs to be deleted.

LSI Day
ACCEPT - DONE  (per other comment, just removed that sentence.)

7.7.1 Address frame overview
page 149.

Only ALIGNS should be allowed inside address frames.  Change third sentence to "Except for ALIGN, primitives may not be inserted in the address frame."
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T10/1562-D Revision 3

The ADDRESS FRAME TYPE field indicates the type of address frame and is defined in table 71. This field
determines the definition of the frame type dependent bytes.

Table 71 — Address frame types

Code Frame type | Description
Oh Identify Identification sequence
1h Open Connection request
All others Reserved

The cRrc field is a CRC value (see 7.4) that is computed over the entire address frame.

Address frames with unknown address frame types, incorrect lengths, or CRC errors shall be ignored by the

recipient.

7.7.2 IDENTIFY address frame

Table 72 defines the IDENTIFY address frame format used for the identification sequence. The IDENTIFY
address frame is sent after the phy reset sequence completes and the physical link is a SAS physical link.

Table 72 — IDENTIFY address frame format

Bit
Byte

Ignored

DEVICE TYPE

ADDRESS FRAME TYPE (0h)

Ignored

Ignored

Reserved

SSP
INITIATOR

STP

INITIATOR

SMP
INITIATOR

Reserved

Reserved

SSP
TARGET

STP

TARGET

SMP
TARGET

Ignored

11

Ignored

12

19

SAS ADDRESS

20

23

Ignored

24

27

Reserved

28

(MSB)

31

CRC

(LSB)
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LSI Lohmeyer
REJECT (if we put the range here it's bound to change)

7.7.1 Address frames overview

In the paragraph below table 71, replace "entire address frame" with "address frame (bytes 0 through 27)".


IBM
ACCEPT - DONE

7.7.2 IDENTIFY address frame
The statement << The recipient shall ignore reserved and ignored fields in the IDENTIFY address frame. >> should be deleted as the information is already stated in the keywords definitions.

PostLB
ACCEPT - DONE (actually Restricted)

Make this Ignored



PostLB
ACCEPT - DONE

change Ignored fields to Restricted.  The IDENTIFY frame is the source for them, and should set them to 0 so other data structures can fill them in.
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The DEVICE TYPE field indicates the type of device containing the phy, and is defined in table 73. A device that
is capable of being both an end device and an expander device shall only identify itself as an expander device
in this field.

Table 73 — Device types

Code Description

001b End device enly

010b Edge expander device

011b Fanout expander device
@ All others Reserved

An SMP INITIATOR bit of one indicates the presence of an SMP initiator device or SMP target/initiator device. An
SMP INITIATOR bit of zero indicates neither an SMP initiator device nor an SMP target/initiator device are
present.

An STP INITIATOR bit of one indicates the presence of an STP initiator device or STP target/initiator device. An
STP INITIATOR bit of zero indicates neither an STP initiator device nor an STP target/initiator device are
present.

An SSP INITIATOR bit of one indicates the presence of an SSP initiator device or SSP target/initiator device. An
SSP INITIATOR bit of zero indicates neither an SSP initiator device nor an SSP target/initiator device are
present.

An SMP TARGET bit of one indicates the presence of an SMP target device or SMP target/initiator device. An
SMP TARGET bit of zero indicates neither an SMP target device nor an SMP target/initiator device are present.

An STP TARGET bit of one indicates the presence of an STP target device or STP target/initiator device. An STP
TARGET bit of zero indicates neither an STP target device nor an STP target/initiator device are present.

An SSP TARGET bit of one indicates the presence of an SSP target device or SSP target/initiator device. An ssP
TARGET bit of zero indicates neither an SSP target device nor an SSP target/initiator device are present.

The sAs ADDRESS field indicates the SAS address of the device transmitting the IDENTIFY address frame.

A wide port shall set the DEVICE TYPE field, SSP INITIATOR field, SMP INITIATOR field, STP INITIATOR field, SsP
TARGET field, sMP TARGET field, STP TARGET field to the same set of values on each phy in the wide port.
Recipient ports need not check the consistency of these fields across phys.

=
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HPQ
ACCEPT - DONE (clarified that for SAS ports, it's a port identifier.  For expander devices, it's a device name.)

7.7.2 IDENTIFY address frame

"The SAS ADDRESS field indicates the SAS address of the device transmitting the IDENTIFY address frame."

It's really the SAS address of the port, not the device.

MXO
ACCEPT - DONE

7.7.2 IDENTIFY address frame
Reorder the paragraphs below Table 73 - Device types such that the descriptions of the fields are in the common-practice order of their appearance in the table (i.e., top to bottom and left to right).

MXO
ACCEPT - DONE
7.7.2 IDENTIFY address frame
Add the following paragraph after Table 73  - Device types: "The ADDRESS FRAME TYPE field shall be set to 0h."

DSS
ACCEPT - DONE

12. (T) Section 7.7.2, seventh paragraph after table 73. Shouldn't this be
"the SAS Address of the port
transmitting the IDENTIFY address frame"?

ADPT
ACCEPT - DONE (changed all "device" to "port" and made sure all are defined in ch3)

25.0 P151, clarify what is a SMP target/initiator?

PostLB
ACCEPT - DONE

7.7.3 OPEN address frame

Add CRC field paragraph.

PostLB
ACCEPT - DONE

7.7.2 IDENTIFY address frame

Table 73 - Attached device type

Delete only since other comments make end devices distinct from with expander devices

PostLB
ACCEPT - DONE (changed to port references)

7.7.2 IDENTIFY address frame

drop the target/initiator device references 
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7.7.3 OPEN address frame

Table 74 defines the OPEN address frame format used for connection requests.

Table 74 — OPEN address frame format

Bit
Byte

0 INITIATOR PROTOCOL ADDRESS FRAME TYPE (1h)

1 FEATURES CONNECTION RATE

2 (MSB)
INITIATOR CONNECTION TAG —_—
3 (LSB)

DESTINATION SAS ADDRESS

11

12
SOURCE SAS ADDRESS

19

20 Reserved

21 PATHWAY BLOCKED COUNT

22 SCALE (MSB)

ARBITRATION WAIT TIME —_—
23 (LSB)

24 'MSB)
Reserved —
27 (LSB)

28 (MSB)
CRC

Q_) 31 (LSB)

@ The pProTOCOL field indicates the protocol for the connection being requested and is defined in table 75.

Table 75 — Protocol

Code Description
000b SMP
001b SSP
010b STP

All others Reserved

An INITIATOR bit set to one indicates the source device is acting as an initiator device. An INITIATOR bit set to
zero indicates the source device is acting as a target device. If a target/initiator device sets the INITIATOR bit to
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LSI Lohmeyer
ACCEPT - DONE 

7.7.3 OPEN address frame

The descriptions of the fields in table 74 should be re-ordered to match the order of the fields in the table.


MXO
ACCEPT - DONE

7.7.3 OPEN address frame
Reorder the paragraphs below Table 74 - OPEN address frame format such that the descriptions of the fields are in the common-practice order of their appearance in the table (i.e., top to bottom and left to right).

IBM
ACCEPT - DONE (Move all the reasons for OPEN REJECT into the OPEN REJECT table in 7.1.4.11.  Most of the reasons are there already.)

7.7.3 OPEN address frame
The statement << The destination device shall reject the connection request with OPEN_REJECT (PROTOCOL NOT
SUPPORTED) if the PROTOCOL field is set to a value it does not support. >> should be deleted as this information is already stated in the state machines.

PostLB
ACCEPT - DONE

7.7.3 OPEN address frame
Table 74 - OPEN address frame format

Delete (MSB) and (LSB) 


PostLB
ACCEPT - DONE (per Jan WG)

Change all Reserved fields here to COMPATIBLE FEATURES

Transmitters shall set these to zero.

Recipient shall not check these fields.



PostLB
ACCEPT - DONE (changed to port throughout this section)

7.7.3 OPEN address frame

"device" seems to be used wrong here
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one, it shall operate only in its initiator role during the connection. If a target/initiator device sets the INITIATOR
bit to zero, it shall operate only in its target role during the connection.

If a target/initiator device accepts an OPEN address frame with the INITIATOR bit set to one, it shall operate
only in its target role during the connection. If a target/initiator device accepts an OPEN address frame with
the INITIATOR bit set to zero, it shall operate only in its initiator role during the connection.

An initiator-only device shall reject connection requests from an initiator device (i.e., with the INITIATOR bit set
to one) with OPEN_REJECT (PROTOCOL NOT SUPPORTED). A target-only device shall reject connection
requests from a target device (i.e., with the INITIATOR bit set to zero) with OPEN_REJECT (PROTOCOL NOT
SUPPORTED).

The CONNECTION RATE field indicates the connection rate bemg requested between the source and
destination, and is defined in table 76. :

physicalinkrate-aleng-the-pathway-
Table 76 — Connection rate
Code Description
Oh 1,5 Gbps
1h 3,0 Gbps
2h - Fh Reserved

When requesting a connection to a target port, an initiator port shall set the CONNECTION RATE field to a value
supported by the pathway. For each wide link in the pathway, at least one physical link in the wide link shall
support the connection rate. For each narrow link in the pathway, that physical link shall support the
connection rate.

When requesting an SSP connection to an SSP initiator port, an SSP target port shall set the CONNECTION
RATE field to the connection rate in effect when the command was received unless it has received an
OPEN_REJECT (CONNECTION RATE NOT SUPPORTED). See 7.12.2.2 for details on handling
OPEN_REJECT (CONNECTION RATE NOT SUPPORTED).

The target port should send frames in an open connection to the initiator port regardless of whether the saved
connection rate for that command matches the current connection rate; the target port should not close the
connection just to reopen the connection at the saved connection rate.

When requesting an STP connection to an STP initiator port, an STP target port shall set the CONNECTION
RATE field to the last value received in a connection request from the initiator port unless the STP target port
has received an OPEN_REJECT (CONNECTION RATE NOT SUPPORTED).

The FEATURES field shall be set to zero. The destination device shall reject the connection request with
OPEN_REJECT (PROTOCOL NOT SUPPORTED) if the FEATURES field is set to a value it does not support.

A : SSP or STP |n|t|ator ports shall
set the INITIATOR CONNECTION TAG fleld to FFFFh if they do not require the field be provided by the target port.
If they do require the field to be provided, an SSP or STP initiator port should set the INITIATOR CONNECTION
TAG field to a unique value per target port. When requesting a connection to an initiator port, a target port shall
set the INITIATOR CONNECTION TAG field to the value received in connection requests from the initiator port. An
initiator port shall use the same INITIATOR CONNECTION TAG field value for all connection requests to the same
target port, and shall only change the INITIATOR CONNECTION TAG field value when it has no commands
outstanding to that target port. Targets are not required to check consistency of the INITIATOR CONNECTION TAG
field in different connection requests from the same initiator port. SMP initiator ports shall set the INITIATOR
CONNECTION TAG field to FFFFh for SMP connection requests.
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SEG Coomes
ACCEPT - DONE (in 4.1.11 Connections, add an introduction to connection rate and include this rule with Jim's comment.  Point to 4.1.11 from here and from 7.15 Rate matching).

7.7.3 OPEN address frame 
for clarification add:

This support may use rate matching.

IBM
ACCEPT - DONE (move to 7.1.11)

7.7.3 OPEN address frame
The statement << Every phy shall support the 1,5 Gbps connection rate at every physical link rate. >> should be deleted as this is not the place to put link speed requirements.

IBM
ACCEPT - DONE (changing Reserved to Compatible Features; shall set to zero, receivers shall not check.  This is NOT the normal definition of reserved.)

The statement << The destination device shall ignore the contents of reserved fields in the OPEN address frame. >> should be deleted as it is already stated in the keywords definitions section.

IBM
REJECT (did not delete, but reworded as "alternative to using the SAS target port's SAS address for context lookup.)

7.7.3 OPEN address frame
The statement << The INITIATOR CONNECTION TAG field is used for SSP and STP connection requests to provide an initiator port
an easier context lookup when the target port originates a connection request. >> states no requires or options and should be deleted.

LSI Day
REJECT (but deleted the conflicting paragraph in 7.15. 7.15 should be fixed and this paragraph is correct.  If there is one possible 3 Gbps path, the initiator should be allowed to request it, even if 1.5 Gbps paths might be available along the way.  It may request 1.5 if it cares more about connecting that getting a certain rate.)

7.7.3 OPEN address frame
page 153.

Middle of page, sentence starting "When requesting a connection to a target port..." conflicts with section 7.15.  Change sentence to "When requesting a connection to a target port, an initiator port shall set the CONNECTION RATE field to the slowest negotiated physical link rate on any potential intermediate physical link."


PostLB
ACCEPT - DONE (reworded to use "potential pathway" term.  Drop the wide and narrow sentences that are more confusing than helpful)

check use of pathway vs. wide links

Is pathway only one physical link in the wide link (implied by ch4), or is it all the physical links in the wide link (implied by here)?  ch4 wins.

"to a value supported by a potential pathway. For each wide link in a potential pathway, ..."

Use potential pathway throughout where needed



PostLB
ACCEPT - DONE (Per 1/21 SAS call, delete this sentence.)

"The requested connection rate shall not exceed the slowest negotiated physical link rate along the pathway."


PostLB
ACCEPT - DONE (per Feb 11 call)

7.7.3 OPEN address frame
Table 76 - Connection rate
***

Change 0h and 1h to 8h and 9h (for 1.5 Gbps and 3.0 Gbps) to match DISCOVER and PHY CONTROL functions (which also need to change to match)




=

21 November 2002 T10/1562-D Revision 3

The PATHWAY BLOCKED COUNT field indicates the number of times the port has retried this connection request
due to receiving OPEN_REJECT (PATHWAY BLOCKED). The port shall not increment the PATHWAY BLOCKED
COUNT value past FFh. If the port changes connection requests, it shall use a PATHWAY BLOCKED COUNT of 00h.

The SCALE bit and the ARBITRATION WAIT TIME field indicate how long the port transmitting the OPEN address
frame has been waiting for a connection request to be accepted, and are defined in table 77. See 7.12.3 for
details on arbitration fairness.

Table 77 — Arbitration wait time

ARBITRATION WAIT TIME

ALE . .
sC Minimum value Maximum value

Description (0000h) meaning (7FFFh) meaning

Ob Mlcroseconds_ since the connection 0 us 32 767 s
request was first made

Milliseconds since the connection
1b request was first made plus 32 768 us 0 ms + 32768 ps 32767 ms + 32768 ps

The DESTINATION SAS ADDRESS field indicates the SAS address of the port with which a connection is being
requested.

The SOURCE SAS ADDRESS field indicates the SAS address of the port transmitting the OPEN address frame.

7.8 Identification and hard reset sequence

7.8.1 Overview

After the phy reset sequence has been completed indicating the physical link is using SAS rather than SATA,
each phy shall transmit either:

a) an IDENTIFY address frame (see 7.7.2); or
b) a HARD_RESET.

Each phy shall also expect to receive an IDENTIFY address frame or a HARD_RESET from the phy to which
it is attached. The combination of a phy reset sequence, an optional hard reset sequence, and an
identification sequence is called a link reset sequence.

If a device supports more than one phy, it shall transmit the same SAS address on all phys for which it is
capable of sharing within a port.

If a device detects the same SAS address incoming on different phys, it shall consider those phys part of the
same wide port.

If a device detects different SAS addresses incoming on different physical links, it shall consider those
physical links as independent physical links and consider those phys part of different ports.

If a device does not receive a valid IDENTIFY address frame within 1 ms of phy reset sequence completion, it
shall restart the phy reset sequence.

If a device receives an additional IDENTIFY address frame after receiving the first one, without an intervening
phy reset sequence, it shall ignore it.

If a SAS phy receives a HARD_RESET, it shall be considered a reset event and cause a hard reset (see
4.4.2) of the port containing that phy.
7.8.2 Initiator device specific rules

After a link reset sequence, or after receiving a BROADCAST (CHANGE),(the application client within an)
(initiator device shall perform a discover process)(see 4.6.11.5).
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LSI Lohmeyer
ACCEPT - DONE

7.8.1 Overview

In the penultimate paragraph, replace "it" with "the additional IDENTFY address frame".


LSI Lohmeyer
ACCEPT - DONE

7.8.2 Initiator device specific rules
7.8.3 Fanout expander device specific rules
7.8.4 Edge expander device specific rules

Delete "specific" from each of these subclause titles.

SEG Coomes
ACCEPT - DONE (keep this wording.  Make a table with 0000, 7FFF, 8000, maybe 8001h, and FFFFh values in it.. Check rest of document for SCALE bit and AWT field references.)

7.7.3 OPEN address frame

The concept of the scale bit is confusing to implementors. Suggest dropping the scale bit and describing the behavior of a 16 bit AWT by range:

The ARBITRATION WAIT TIME field indicates how long the port transmitting the OPEN address frame has been waiting for a connection request to be accepted. For values from 0000h to  7FFFh the AWT increments in 1 usec steps. For values from 8000h to FFFFh  the AWT increments in 1 msec steps. The maximum value represents 32 767 ms + 32 768 µs.

Also, delete table 77, the scale bit in table 74.

IBM
ACCEPT - DONE (change "shall transmit" to "transmits" and "shall expect to receve" to "receives")

7.8.1 Overview
The statement << Each phy shall also expect to receive an >> should be << Each phy receives an >>.

IBM
ACCEPT - DONE (this IS the definition of it.  Nevertheless, pointed to 4.4.1 the reset overview)

7.8.1 Overview
The statement << link reset sequence. >> should be << link reset sequence (see x.x.x.) >>.

DSS
ACCEPT - DONE (changed other text indicating the address is for the device.  It's for the port.)

13. (T) Section 7.8.1, forth paragraph. In section 7.7.2, the SAS ADDRESS
field is defined as belonging to the device, not the port. Here it looks like the port's SAS Address. If it is not the port's SAS address, but is in fact the devices SAS Address, this statement is incorrect and it is not possible to
detect that multiple Phys are attached to the same port using the SAS
Address. If instead a Phy is supposed to report the SAS Address of the port it is attached to, then expander devices will need to assign a unique SAS Address to each port.



VIXL
ACCEPT - DONE (use "SMP initiator port" and management application client)

Clause 7.8.2

Does this requirement preclude an expander from performing the discover process?  Does this require an expander to implement a full SCSI initiator if it only intends to perform the discover process?

If so, this needs to be clarified so that an expander can perform the discover process without implementing a full SCSI initiator.


PostLB
ACCEPT - DONE

7.7.3 OPEN address frame

Add CRC field paragraph.

PostLB
ACCEPT - DONE

7.8.1 Overview

Change
Overview
to
Identification and hard reset sequence overview


PostLB
ACCEPT - DONE

7.7.3 OPEN address frame

Reword in terms of port identifiers of SAS port.  The source address is from the originator not the port transmitting (expanders port don't change it as they forward connection requests).


PostLB
ACCEPT - DONE (per 2-24 WG)

7.8.2 Initiator specific rules

Downgrade "shall perform" to "should perform"

(from Bob Nixon, Emulex)



PostLB
REFER PROTOCOL WG (I agree)

7.8 Identification and hard reset sequence
***
A 2 ms delay should always begin the identiifcation sequence, to allow for tolerances in the ending time of the speed negotiation sequences.

(from Maxtor)
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When this is done after a link reset sequence, this allows the application client within an initiator device to
discover all the devices in the SAS domain. When this is done after a BROADCAST (CHANGE), this allows
the application client within an initiator device to determine what has changed in the SAS domain.

The discover information may be used to select connection rates for connection requests.

If during the discover process (see 4.6.11.5) the application client within the initiator device detects a port with
a SAS address it has already encountered, it has found a routing loop. It shall disable routing of destination
SAS addresses through the expander port used to reach this previously encountered port to break the loop.
The DISABLE EXPANDER ROUTE field in a SMP CONFIGURE ROUTE INFORMATION function request is
used to disable the expander port of an expander device.

7.8.3 Fanout expander device specific rules

After completing the identify sequence, the expander connection manager within a fanout expander device
shall be capable of routing connection requests to attached devices.

After a link reset sequence, or after receiving a BROADCAST (CHANGE), the application client within a
fanout expander device that does not have a configurable expander route table shall follow the initiator device
speeifie rules (see 7.8.2) to perform a discover process.

The expander connection manager of a fanout expander device that has a configurable expander route table
is dependent on the completion of the discover process (see 4.6.11.5) for routing connection requests using
the table routing method.

7.8.4 Edge expander device specific rules

After completing the identify sequence, the expander connection manager within an edge expander device
shall be capable of routing connection requests to attached devices.

The expander connection manager of an edge expander device that has a configurable expander route table
is dependent on the completion of the discover process (see 4.6.11.5) for routing connection requests using
the table routing method.

7.8.5 Identification and hard reset (SL_IR) state machines

7.8.5.1 Overview

The identification and hard reset (SL_IR) state machines control the flow of dwords on a link that are
associated with the identification and hard reset sequences {see—-~8)- The state machines are as follows:

a) Transmit IDENTIFY or HARD_RESET (SL_IR_TIR) state machine (see 7.8.6.1);
b) Receive Identify Address Frame (SL_IR_RIF) state machine (see 7.8.6.2); and
c) Identification and hard reset control (SL_IR_IRC) state machine (see 7.8.6.3).

The SL_IR state machine sends the following parameters to the SAS link layer state machines (SL or XL):

a) Enable Disable SAS Link (Enable); and
b) Enable Disable SAS Link (Disable).

The SL_IR state machine sends the following parameters to the SL_IR transmitter:

a) Transmit IDENTIFY; and
b) Transmit HARD_ RESET. @

The SL_IR state machine receives the following parameters from the SL_IR receiver:

a) SOAF Received;

b) Data Dword Received;

c) EOAF Received; and

d) HARD_RESET Received. @
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LSI Lohmeyer
ACCEPT - DONE (with rewording per other comments)

7.8.2 Initiator device specific rules

Replace the second paragraph with "When the discover process is done after a link reset sequence, the application client within an initiator device discovers all the devices in the SAS domain. When the discover process is done after a BROADCAST (CHANGE), the application client within an initiator device determines what has changed in the SAS domain.".


LSI Lohmeyer
ACCEPT - DONE

7.8.4 Edge expander device specific rules

Assuming my previous comment on the 7.8.2 title is accepted, delete "specific" in the second paragraph of this subclause.


LSI Lohmeyer
ACCEPT - DONE

7.8.5.1 Overview

Delete reference to 7.8; we are already in subclause 7.8.


MXO
ACCEPT - DONE (with rewording per other comments)

7.8.2 Initiator device specific rules, second paragraph
Reword this to:  "When a discover process is performed after a link reset sequence, the application client may discover all of the devices in the SAS domain.  When a discover process is performed after a BROADCAST (CHANGE), the application client may determine what has changed in the SAS domain."

MXO
ACCEPT - DONE (and moved to 4.6.11.3 Expander route table section.  Change to _may_ disable the port attached to the already-seen SAS address.  If it does choose to do so, it shall disable all phys attached to that SAS address but the lowest numbered phy on the expander device with the lowest SAS address.)

7.8.2 Initiator device specific rules, fourth paragraph
Reword this to:  "If during the discover process (see 4.6.11.5) the application client detects two ports with the same SAS address, it has found a routing loop.  To break the loop the application client shall use the CONFIGURE ROUTE INFORMATION function (see 10.3.1.8) to disable the expander port through which the duplicate SAS address was detected."

SEG Coomes
ACCEPT - DONE(per 2/25; reworded)

7.8.3 Fanout expander device specific rules

The identify sequence completes of a port by port basis and there is no global indication of when it complete for all ports on the expander.
Suggest:
"After completing the identify sequence on a port, the expander connection manager within a fanout expander device shall process connection requests from the attached device on the port. The connection manager may return OPEN_REJECT (NO DESTINATION) if internal initialization is not complete."


SEG Coomes
ACCEPT - DONE (per 2/25; reworded)

7.8.4 Edge expander device specific rules

same comment as for 7.8.3 -The identify sequence completes of a port by port basis and there is no global indication of when it complete for all ports on the expander.
Suggest:
"After completing the identify sequence on a port, the expander connection manager within a edge expander device shall process connection requests from the attached device on the port. The connection manager may return OPEN_REJECT (NO DESTINATION) if internal initialization is not complete."


IBM
ACCEPT - DONE (with rewording per other comments)

7.8.2 Initiator device specific rules
The statement  << When this is done after a link reset sequence, this allows the application client within an initiator device to discover all the devices in the SAS domain. When this is done after a BROADCAST (CHANGE), this allows the application client within an initiator device to determine what has changed in the SAS domain. >>
 should be 
<< If an application client initiates the discover process after a link reset sequence then on completion of the discovery that application client has discovered all the devices within the SAS domain. If the application client initiates the discovery process after a BROADCAST (CHANGE) then on completion of the discovery that application client has discovered any devices that have been removed or inserted into the SAS domain. >>

IBM
ACCEPT - DONE (with and instead of then)

7.8.2 Initiator device specific rules
The statement << a routing loop. It shall disable routing >> should be << a routing loop then the application client shall disable routing >> .

IBM
ACCEPT - DONE (merge sentences, only point to the SMP function name not the field name, and added an xref)

7.8.2 Initiator device specific rules
The statement << function request is used to disable the expander port of an expander device. >> should be << function request shall be used to disable the expander port of an expander device. >> 

IBM
ACCEPT - DONE

7.8.5.1 Overview
The statements << The SL_IR state machine sends the following parameters to the SL_IR transmitter:
a) Transmit IDENTIFY; and
b) Transmit HARD_RESET.
The SL_IR state machine receives the following parameters:
a) SOAF Received;
b) Data Dword Received;
c) EOAF Received; and
d) HARD_RESET Received. >> should be placed in section 7.8.6 as that is where the transmitter and receiver information is defined. That way it is all in one place.

IBM
ACCEPT - DONE

7.8.5.1 Overview
There needs to be an item << c) Transmit Idle Dword >> added to the SL_IR transmitter list.

IBM
ACCEPT - DONE

7.8.5.1 Overview
There needs to be an items << e) IDENTIFY Transmitted
f) HARD_RESET Transmitted >> add to the SL_IR receiver list.

PostLB
ACCEPT - DONE

7.8.5.1 Overview

Change
Overview
to
SL_IR state machine overview


PostLB
ACCEPT - DONE

7.8.3 Fanout expander device rules

Change
identify sequence
to 
identification sequence

PostLB
ACCEPT - DONE

7.8.4 Edge expander rules

Change
identify sequence
to 
identification sequence

PostLB
ACCEPT - DONE

7.8.2 Initiator device specific rules

Move the discover process paragraph about disabling loops into the discover process section in chapter 4.  It really applies to management app clients in fanout expanders too, so is misplaced here.
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Figure 67 shows the SL_IR state machines.
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Figure 67 — SAS link layer identification and hard reset (SL_IR) state machines
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MXO
REJECT (this state machine is not used for SATA; SATA spec covers that mode)

7.8.5 Identification and hard reset (SL_IR) state machines, 7.8.5.1 Overview, Figure 67 - SAS link layer identification and hard reset (SL_IR) state machines
In the SL_IR_TIR1 state: delete "(SAS Enable)" as the argument for this confirmation may be either (SAS Enable) or  (SATA Enable).

MXO
REJECT (this state machine is not used for SATA; SATA spec covers that mode)

7.8.5 Identification and hard reset (SL_IR) state machines, 7.8.5.1 Overview, Figure 67 - SAS link layer identification and hard reset (SL_IR) state machines
In the SL_IR_RIF1 state: delete "(SAS Enable)" as the argument for this confirmation may be either (SAS Enable) or  (SATA Enable).

MXO
REJECT (this state machine is not used for SATA; SATA spec covers that mode)

7.8.5 Identification and hard reset (SL_IR) state machines, 7.8.5.1 Overview, Figure 67 - SAS link layer identification and hard reset (SL_IR) state machines
In the SL_IR_IRC1 state: delete "(SAS Enable)" as the argument for this confirmation may be either (SAS Enable) or  (SATA Enable).

MXO
ACCEPT - DONE

7.8.5 Identification and hard reset (SL_IR) state machines, 7.8.5.1 Overview, Figure 67 - SAS link layer identification and hard reset (SL_IR) state machines
In the SL_IR_IRC2 state: Add a "HARD_RESET Received" confirmation from this state to the upper layers.  This is already partly in the text for this state, and another Maxtor comment to the text clarifies this.

MXO
ACCEPT - DONE

7.8.5 Identification and hard reset (SL_IR) state machines, 7.8.5.1 Overview, Figure 67 - SAS link layer identification and hard reset (SL_IR) state machines
In the SL_IR_IRC2 state: add the "Identification Sequence Complete" confirmation to the management application layer.  This is described in the corresponding text for this state.

SEG Worden
ACCEPT - DONE

7.8.5 Identification and hard reset (SL_IR) state machines
7.8.5.1 Overview
Figure 67 — SAS link layer identification and hard reset (SL_IR) state machines

Add a pink "out arrow up" with the text  "HARD_RESET Received"

This will agree with Table 18

SEG Worden
ACCEPT - DONE (but as "Identification Sequence Complete.  Modified other uses to match.)

7.8.5 Identification and hard reset (SL_IR) state machines
7.8.5.1 Overview
Figure 67 — SAS link layer identification and hard reset (SL_IR) state machines

Add a pink "out arrow up" with the text  "Identify Sequence Complete"

(this will agree with the text in section 7.8.6.3.3.1 and table 18)

IBM
ACCEPT - DONE (duplicated to each state machine.  Kept "to all states".)

7.8.5 Identification and hard reset 
Figure 67
The << Enable Disable Link Layer (Disable) >> confirmation needs to point into each of the 3 state machines. The statement << (to all states in all state machines, causing transition to Idle state) >> should be changed to << ((This parameter causes a transition to SL_IR_xxx1:Idle) >> replace xxx with TIR, RIF, and IRC on the appropriate arrow.

IBM
ACCEPT - DONE (spaced out SL_IR_TIR and SL_IR_IRC states some more)

Figure 67
Several of the green arrows look like they are originating from other states. They should be shortened to avoid confusion.

IBM
ACCEPT - DONE

Figure 67
The << Enable Disable SAS Link (Enable) >> should indicate it goes to SL or XL.

PostLB
ACCEPT - DONE

7.8.5.1 SL_IR state machine
Figure 67 - SL_IR state machine

Remove
Identify Timeout

from SL_IR_IRC1.  It's not in the text and SL_IR_IRC2 provides it.



PostLB
ACCEPT - DONE (per 2/25)

7.8.5.1 SL_IR
and global

add HARD_RESET Received to each layer so it can be sent to the SCSI application layer as Transport Reset.  Each layer make time to forward it up after clearing itself.)
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7.8.6 SL_IR transmitter and receiver

When the SL_IR transmitter is requested to transmit a dword from any state within the SL_IR state machine, it
shall transmit that dword. The following are dwords that may be transmitted by the SL_IR transmitter:

a) HARD_RESET;
b) SOAF/IDENTIFY address frame/EOAF; or

c) idle dword. @

When the SL_IR transmitter has been requested to transmit an IDENTIFY address frame (i.e., SOAF,
IDENTIFY address frame, and an EOAF) and a primitive is requested to be transmitted while the IDENTIFY
address frame is being transmitted, the SL_IR transmitter shall not transmit the indicated primitive by inserting
the primitive between the frames’ dwords.

The SL IR receiver shall ignore any primitive received inside an IDENTIFY address frame. In this case, a data
dword shall be considered inside a frame when it is received after an SOAF and before an EOAF if the
primitive is received after the 8th data dword following the SOAF.

7.8.6.1 Transmit IDENTIFY or HARD_RESET (SL_IR_TIR) state machine

7.8.6.1.1 Overview

The Transmit IDENTIFY or HARD_RESET (SL_IR_TIR) state machine’s function is to transmit a single
IDENTIFY address frame or HARD_RESET after the phy layer enables the link layer. The state machine
contains the following states:

a) SL_IR_TIR1:Idle (see 7.8.6.1.2)(initial state);

b) SL_IR_TIR2:Transmit_ldentify (see 7.8.6.1.3);

c¢) SL_IR_TIR3:Transmit_Hard_Reset (see 7.8.6.1.4); and
d) SL_IR_TIR4:Completed (see 7.8.6.1.5).

The state machine shall start in the SL_IR_TIR1:ldle state. The state machine shall transition to the
SL_IR_TIR1:Idle state from any other state after receiving an Enable Disable Link Layer (Disable)
confirmation.

7.8.6.1.2 SL_IR_TIR1:Idle state

7.8.6.1.2.1 State description

This state shall repeatedly send Transmit Idle Dword to the SL_IR transmitter.

7.8.6.1.2.2 Transition SL_IR_TIR1:Idle to SL_IR_TIR2:Transmit_Identify
This transition shall occur when both:

a) an Enable Disable Link Layer (SAS Enable) confirmation is received; and
b) a Tx IDENTIFY Address Frame request is received.

7.8.6.1.2.3 Transition SL_IR_TIR1:Idle to SL_IR_TIR3:Transmit_Hard_Reset
This transition shall occur when both:

a) an Enable Disable Link Layer (SAS Enable) confirmation is received; and
b) a Tx HARD_RESET request is received.

7.8.6.1.3 SL_IR_TIR2: Transmit_ldentify state

7.8.6.1.3.1 State description

This state shall send a Transmit IDENTIFY parameter to the SL_IR transmitter.

157 Working Draft Serial Attached SCSI (SAS)


LSI Lohmeyer
ACCEPT - DONE (the only primitive possible is HARD_RESET and it cannot be sent at the wrong time.  Removed this text)

7.8.6 SL_IR transmitter and receiver

In the paragraph below the list, what should the SL_IR transmitter do if a primitive is requested to be transmitted while sending an IDENTIFY address frame?  Discard the primitive or store it until the EOAF?

LSI Lohmeyer
REJECT (no explanation for 8th dword planned.  It's an escape valve in case the EOAF is lost)

7.8.6 SL_IR transmitter and receiver

The last sentence of the last paragraph is not clear. We need to explain what is magical about the 8th data dword.

MXO
ACCEPT - DONE (deleted paragraph; SL_IR state machines handle frame parsing)

7.8.6 SL_IR transmitter and receiver, third paragraph
Reword this to:  “The SL_IR receiver shall ignore any primitives received inside an OPEN address frame (i.e., after an SOAF but before the subsequent EOAF) except SOAF and BREAK.  If a receiver receives a second SOAF after receiving an SOAF but before receiving a subsequent EOAF, then the receiver shall ignore the dwords before the second SOAF (i.e., the receiver shall consider the second SOAF as the start of a new IDENTIFY address frame). If a receiver receives a BREAK after receiving an SOAF but before receiving a subsequent EOAF, then the receiver shall ignore the dwords before the BREAK (i.e., ignore the IDENTIFY address frame).”

SEG Worden
ACCEPT - DONE (there's no way for this state machine to even ask for a primitive after Transmit Address Frame is sent, so this whole paragraph is unnecessary.  Deleted it.)

7.8.6 SL_IR transmitter and receiver

change <shall not transmit the indicated primitive> 
to "shall transmit the indicated primitive"

(section 7.7.1says that primitives may be inserted inside an address frame)

IBM
ACCEPT - DONE (trashed this list and replaced with a list of the real parameter names)

7.8.6 SL_IR transmitter and receiver
The statement << SOAF/IDENTIFY address frame/EOAF; >> has a problem in that the name of the parameter that causes the transmission is called << Transmit IDENTIFY >>. Those two names are enough different so it is not obvious one is a result of the other.  One solution would be to add << (i.e., Transmit IDENTIFY parameter) >> to item b).

IBM
ACCEPT - DONE (deleted paragraph, since the SL_IR state machines parse dwords on their own, the receiver doesn't know anything about  frames)

7.8.6 SL_IR transmitter and receiver
The statement << The SL_IR receiver shall ignore any primitive received inside an IDENTIFY address frame. In this case, a data dword shall be considered inside a frame when it is received after an SOAF and before an EOAF if the primitive is received after the 8th data dword following the SOAF. >> seems to be confusing. Changing it to the following may help << The SL_IR receiver shall ignore any primitive received inside an IDENTIFY address frame. In this case, a primitive shall be considered inside a frame when it is received within the first eight data dwords after an SOAF. >>

IBM
ACCEPT - DONE

7.8.6 SL_IR transmitter and receiver
There needs to be a new paragraph that describes what the SL_IR receiver receives. Something like << When the SL_IR receiver receives a dword the SL_IR receiver notifies the SL_IR state machine of the receipt of those dwords. The following are the only received dwords that the SL_IR transmitter shall send notifications on:
a) SOAF;
b) Data Dword;
c) EOAF; or
d) HARD_RESET. >>.

IBM
ACCEPT - DONE (I disagree it's obvious but will delete it anyway)

7.8.6.1.1 Overview
The statement << This is the only state machine in the SL_IR state machines that transmits dwords on the physical link. >> Is obvious and not necessary.

IBM
ACCEPT - DONE

7.8.6.1.2.1 State description
The statement << This state shall repeatedly send Transmit Idle Dword to the SL_IR transmitter. >> should be 
<< This state shall request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to
the SL_IR transmitter (see 7.3). >>

IBM
ACCEPT - DONE

7.8.6.1.2.2 Transition SL_IR_TIR1:Idle to SL_IR_TIR2:Transmit_Identify
The statement << when both: >> should be changed to << after >>.

IBM
ACCEPT - DONE

7.8.6.1.2.3 Transition SL_IR_TIR1:Idle to SL_IR_TIR3:Transmit_Hard_Reset
The statement << when both: >> should be changed to << after >>.

IBM
ACCEPT - DONE

7.8.6.1.3.1 State description
The statement << This state shall send a Transmit IDENTIFY parameter to the SL_IR transmitter. >> should be << Upon entry into this state, this state shall send a Transmit IDENTIFY parameter to the SL_IR transmitter. >>

DSS
ACCEPT - DONE (SL_IR transmitter section was too high)

14. (E) Section 7.8.6. Hanging paragraphs, add a level 3 subclause heading.

DSS
ACCEPT - DONE (tracking with other comments)

15. (E) Section 7.8.6 SL_IR transmitter, last paragraph. The wording of the second sentence is unclear, and it occurs at least twice in the document. I think it is trying to limit the frame length for the purpose of ignoring primitives to cover the case where the EOAF is missed. Better wording is:
"For the purpose of ignoring primitives, IDENTIFY frames consist of a SOAF followed by a maximum of 8 dwords and an EOAF.

DSS
REJECT (I agree, but would require lots of changes. Consider for SAS-2)

16. (T) Section 7.8.6.1.2.1. States can't take action. The state machine can take action while in a state or
when entering or leaving a state. Even better, the port can take an action when the state machine is in a
state, or when it (the state machine) transitions into or out of a state. This issue is prevalent in these state machine descriptions.

LSI Day
REJECT (SL_IR wouldn't parse the ALIGN if it saw it.  Saying ignore doesn't preclude other receivers from seeing it. Whole paragraph deleted anyway. )

7.8.6 SL_IR transmitter and receiver
page 157

ALIGNs are allowed inside of address frames. Change wording in second paragraph to "... a primitive other than ALIGN is requested ...".

Change wording in third paragraph to "... shall ignore any primitive other than ALIGN received inside ..."


PostLB
ACCEPT - DONE

7.8.6.1 Overview

Change
Overview
to
SL_IR_TIR state machine overview
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When this state receives an IDENTIFY Transmitted parameter, this state shall send an Identify Transmitted
parameter to the IRC state machine.
7.8.6.1.3.2 Transition SL_IR_TIR2:Transmit_lIdentify to SL_IR_TIR4:Completed

This transition shall occur after this state has sent an Identify Transmitted parameter.
7.8.6.1.4 SL_IR_TIR3:Transmit_Hard_Reset state

7.8.6.1.4.1 State description

This state shall send a Transmit HARD _RESET parameter to the SL_IR transmitter.

When this state receives a HARD_RESET Transmitted parameter, this state shall send a HARD_RESET
Transmitted confirmation to the management application layer.

7.8.6.1.4.2 Transition SL_IR_TIR3:Transmit_Hard_Reset to SL_IR_TIR3:Completed

This transition shall occur after sending a HARD_RESET Transmitted confirmation.

7.8.6.1.5 SL_IR_TIR4:Completed state

This state shall repeatedly send the Transmit Idle Dword parameter to the SL_IR transmitter.
7.8.6.2 Receive IDENTIFY Address Frame (SL_IR_RIF) state machine

7.8.6.2.1 Overview

The Receive ldentify Address Frame (SL IR RIF) state machine receives an IDENTIFY address frame from
the physical link and checks the IDENTIFY address frame to determine if the frame should be accepted or
discarded by the link layer.

The state machine contains the following states:

a) SL_IR_RIF1:ldle (see 7.8.6.2.2)(initial state);
b) SL_IR_RIF2:Receive_ldentify_Frame (see 7.8.6.2.3); and
c) SL_IR_RIF3:Completed (see 7.8.6.2.4).

The state machine shall start in the SL_IR_RIF1:ldle state. The state machine shall transition to the
SL_IR_RIF1:ldle state from any other state after receiving an Enable Disable Link Layer (Disable)
confirmation.

7.8.6.2.2 SL_IR_RIF1:ldle state

7.8.6.2.2.1 State description

This state waits for an SOAF to be received from the physical link, indicating an address frame is arriving.

7.8.6.2.2.2 Transition SL_IR_RIF1:ldle to SL_IR_RIF2:Receive_ldentify_Frame
This transition shall occur when both:

a) an Enable Disable Link Layer (SAS Enable) confirmation is received; and
b) an SOAF Received parameter is received.

7.8.6.2.3 SL_IR_RIF2:Receive_ldentify_Frame state

7.8.6.2.3.1 State description
This state receives the dwords of an address frame and the EOAF.

After receiving the frame, it shall check if it is a correct IDENTIFY address frame.
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LSI Lohmeyer
ACCEPT - DONE

7.8.6.1.4.2 Transition SL_IR_TIR3:Transmit_Hard_Reset to SL_IR_TIR3:Completed

Replace "SL_IR_TIR3:Completed" with "SL_IR_TIR4:Completed" in the title of this subclause.


IBM
REJECT (the state description talks about receiving.  Just transition after doing the last thing is simpler)

7.8.6.1.3.2 Transition SL_IR_TIR2:Transmit_Identify to SL_IR_TIR4:Completed
The statement << This transition shall occur after this state has sent an Identify Transmitted parameter. >> should be << This transition shall occur after:
a) receiving a IDENTIFY Transmitted parameter; and
b) sending an Identify Transmitted parameter to the IRC state machine. >>.

IBM
ACCEPT - DONE

7.8.6.1.3.1 State description
The statement << When this state receives >> should be << After this state receives >>.

IBM
ACCEPT - DONE

7.8.6.1.4.1 State description
The statement << This state shall send a >> should be << Upon entry into this state, this state shall send a >>.

IBM
ACCEPT - DONE

7.8.6.1.4.1 State description
The statement << When this state receives >> should be << After this state receives >>.

IBM
REJECT (state description discusses receiving; simpler to base transition only on sending)

7.8.6.1.4.2 Transition SL_IR_TIR3:Transmit_Hard_Reset to SL_IR_TIR3:Completed
The statement << This transition shall occur after sending a HARD_RESET Transmitted confirmation. >> should be << This transition shall occur after:
a) receiving a HARD_RESET Transmitted parameter; and
b) sending a HARD_RESET Transmitted confirmation to the management application layer. >>.

IBM
ACCEPT - DONE

7.8.6.1.5 SL_IR_TIR4:Completed state
The statement << This state shall repeatedly send the Transmit Idle Dword parameter to the SL_IR transmitter. >> should be << This state shall request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to
the SL_IR transmitter (see 7.3). >>

IBM
REJECT (no, it only collects the SOAF.  The next state collects the rest of the address frame)

7.8.6.2.2.1 State description
The statement << This state waits for an SOAF to be received from the physical link, indicating an address frame is arriving. >> should be << This state waits for an address frame to be received. >>

IBM
ACCEPT - DONE

7.8.6.2.2.2 Transition SL_IR_RIF1:Idle to SL_IR_RIF2:Receive_Identify_Frame
The statement << when both: >> should be changed to << after >>.

IBM
ACCEPT - DONE

7.8.6.2.3.1 State description
The statement  << After receiving the frame, it shall check if it is a correct IDENTIFY address frame. >> should be <<  After receiving the address  frame, this state shall check if it is a valid IDENTIFY address frame. >>

IBM
ACCEPT - DONE

7.8.6.2.1 Overview
The statement << an IDENTIFY address frame from the physical link and checks the IDENTIFY address >> should be << an IDENTIFY address frame and checks that IDENTIFY address >>.


PostLB
ACCEPT - DONE

7.8.6.2.1 Overview

Change
Overview
to
SL_IR_RIF state machine overview
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This state shall accept an IDENTIFY address frame and send an Identify Received parameter to the IRC state
machine if:

a) the ADDRESS FRAME TYPE field is set to Identify;
b) the number of bytes between the SOAF and EOAF is 32; and
c) the crc field contains a valid CRC.

Otherwise, this state shall discard the IDENTIFY address frame and send an Address Frame Failed
confirmation to the management application layer to indicate that an illegal IDENTIFY address frame was
received.

7.8.6.2.3.2 Transition SL_IR_RIF2:Receive_ldentify_Frame to SL_IR_RIF3:Completed

This transition shall occur after receiving an EOAF and sending the Identify Received parameter or Address
Frame Failed confirmation.

7.8.6.2.4 SL_IR_RIF3:Completed state

This state does nothing except wait for the Enable Disable Link Layer (Disable) confirmation.
7.8.6.3 Identification and hard reset control (SL_IR_IRC) state machine

7.8.6.3.1 Overview

The SL_IR_IRC state machine’s function is to ensure IDENTIFY address frames have been both received and
transmitted before enabling the rest of the link layer, and notify the link layer if a HARD_RESET is received
before an IDENTIFY address frame has been received.

The IRC state machine contains the following states:

a) SL_IR_IRC1:Idle (see 7.8.6.3.2)(initial state);
b) SL_IR_IRC2:Wait (see 7.8.6.3.3); and
c) SL_IR_IRC3:Completed (see 7.8.6.3.4).

The state machine shall start in the SL_IR_IRC1.:Idle state. The state machine shall transition to the
SL_IR_IRC1:ldle state from any other state after receiving an Enable Disable Link Layer (Disable)
confirmation.

7.8.6.3.2 SL_IR_IRC1:Idle state

7.8.6.3.2.1 State description
This state waits for the link layer to be enabled. This state shall:

a) send an Enable Disable SAS Link (Disable) parameter to the SL state machine (see 7.13) or XL state
machine (see 7.14) halting any link layer activity; and
@ b) send a Phy Disable confirmation to the port layer and the management application layer indicating
that the phy is not ready for use.
7.8.6.3.2.2 Transition SL_IR_IRC1:ldle to SL_IR_IRC2:Wait

This transition shall occur when an Enable Disable Link Layer (SAS Enable) confirmation is received.
7.8.6.3.3 SL_IR_IRC2:Wait state

7.8.6.3.3.1 State description

This state ensures that an IDENTIFY address frame has been received by the Receive IDENTIFY Address
Frame state machine and that a IDENTIFY address frame has been transmitted by the Transmit IDENTIFY or
HARD_RESET state machine before enabling the rest of the link layer. The IDENTIFY address frames may
be transmitted and received on the link in any order.
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LSI Lohmeyer
ACCEPT - DONE

7.8.6.2.3.1 State description

In the last paragraph, replace "illegal" with "invalid".


LSI Lohmeyer
ACCEPT - DONE (removed from figure)

7.8.6.3.2 SL_IR_IRC1:Idle state

The state diagram (figure 67) shows an identify 'Timeout' parameter confirmation leaving this state, but it is not described.  I think it was moved to the SL_IR_IRC2 state and should be deleted from this state in the state diagram.


IBM
REJECT (but deleted the after receiving portion, which is covered by the state description)

7.8.6.2.3.2 Transition SL_IR_RIF2:Receive_Identify_Frame to SL_IR_RIF3:Completed
The statement << This transition shall occur after receiving an EOAF and sending the Identify Received parameter or Address
Frame Failed confirmation. >> should be << This transition shall occur after:
a) receiving an EOAF Received parameter;  and 
b) sending the Identify Received parameter or Address Frame Failed confirmation. >>

IBM
ACCEPT - DONE

7.8.6.2.4 SL_IR_RIF3:Completed state
The statement << This state does nothing except wait for >> should be << This state waits for >>.

IBM
ACCEPT - DONE (also changed notify to notifies to match)

7.8.6.3.1 Overview
The statement << state machines function is to ensure IDENTIFY address >> should be << state machine ensures IDENTIFY address >>.

IBM
ACCEPT - DONE

7.8.6.3.2.1 State description
The statement << This state shall >> should be << Upon entry into this state, this state shall: >>

IBM
ACCEPT - DONE (deleted from figure)

7.8.6.3.2.1 State description
There is not description of when the << Identify Time out >> confirmation is send out. That confirmation is in figure 67 as an output from the SL_IR_IRC1 state. This needs to fixed.

PostLB
ACCEPT - DONE

7.8.6.3.1 Overview

Change
Overview
to
SL_IR_IRC state machine overview
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After this state receives an Identify Transmitted parameter frem-theFransmittDENFHFY-oF-HARD—RESET
state-maehine; it shall initialize a receive identify timeout timer to 1 ms. If an Identify Received parameter is
received frem-the-Receive I BENTHFY-AddressFrame-statemachine before the identify timeout timer is
exceeded, this state shall:

a) send an Identify Sequence Complete confirmation to the management application layer indicating-that
the-identify-sequence-has-completed; with arguments carrying the contents of the incoming IDENTIFY
address frame;

b) in an expander device, send a Broadcast Event Notify (Identification Sequence Complete) confir-
mation to the expander function;

c) send an Enable Disable SAS Link (Enable) parameter to the SL state machine (see 7.13) in initiator
devices and target devices or the XL state machine (see 7.14) in expander devices indicating that the
rest of the link layer may start operation; and

d) send a Phy Enabled confirmation to the port layer and the management application layer indicating
that the phy is ready for use.

If the identify timeout timer is exceeded before an Identify Received parameter is received, this state shall
send an Identify Timeout confirmation to the management application layer to indicate that an identify timeout
occurred.

If this state receives a HARD RESET before an Identify Received parameter is received, this state shall send
a HARD_RESET Received confirmation to the management application layer indicating that a HARD_RESET
occurred.

If this state receives a HARD_RESET after an Identify Received parameter is received, the HARD RESET
shall be ignored.
7.8.6.3.3.2 Transition SL_IR_IRC2:Wait to SL_IR_IRC3:Completed

This transition shall occur after sending a HARD RESET Received confirmation, Identify Timeout
confirmation, or ldentify Sequence Complete confirmation to the management application layer.

7.8.6.3.4 SL_IR_IRC3:Completed state

This state does nothing except wait for the Enable Disable Link Layer (Disable) confirmation.

7.9 Power management

it : ' .
STP initiator ports shall not generate SATA_PMREQ_P, SATA_PMREQ_S, or SATA_PMACK. If an STP
initiator port receives SATA_PMREQ_P or SATA_PMREQ_S, it shall reply with SATA_PMNAK.

If an expander device receives SATA_ PMREQ_P or SATA_ PMREQ_S from a SATA target port while an STP
connection is not open, it shall not forward it to any initiator port and shall reply with a SATA_ PMNAK. If the
primitives arrives while an STP connection is open, it may forward it to the STP initiator port.

SCSIl idle and standby power conditions, implemented with the START STOP UNIT command (see SBC-2
and RBC) and the Power Condition mode page (see SPC-3), may be supported by SSP initiator ports and
target ports as described in 10.1.8.

ATA idle and standby power modes, implemented with the IDLE, IDLE IMMEDIATE, STANDBY, STANDBY
IMMEDIATE, and CHECK POWER MODE commands (see ATA/ATAPI V1), may be supported by STP
initiator ports. The ATA sleep power mode, implemented with the SLEEP command, shall not be used.

7.10 Near-end analog loopback test

A phy performing the near end analog loopback test shall internally route its transmitter to its receiver. The phy
shall not transmit anything on the link and shall ignore all incoming signals from the link, including OOB
signals.
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HPQ
REJECT (went with LSI command "if one of the")

7.9 Power management

Change "If the primitives arrives" to "If the primitive arrives"


LSI Lohmeyer
ACCEPT - DONE (Identification Sequence Complete now there)

7.8.6.3.3.1 State description

The first list item talks about an "Identify Sequence Complete confirmation". However this confirmation does not appear in figure 67. Please add it to the figure.


LSI Lohmeyer
REJECT (it is in the figure; the top blue dashed arrow going into SL_IR_IRC2 from the middle state machine)

7.8.6.3.3.1 State description

The penultimate paragraph talks about an "Identify Received parameter". However this parameter does not appear in figure 67. Please add it to the figure.


LSI Lohmeyer
ACCEPT - DONE

7.8.6.3.3.1 State description

The penultimate paragraph talks about an "HARD_RESET Received confirmation". However this confirmation appears under the SL_IR_IRC1:Idle state in figure 67. Please move it to the SL_IR_IRC2:Wait state in the figure.


LSI Lohmeyer
ACCEPT - DONE

7.9 Power management

Replace the last sentence of the third paragraph with "If one of these primitives arrives while an STP connection is open, it may forward the primitive to the STP initiator port.".


MXO
ACCEPT - DONE (got rid of the "to" so it's implicitly to the next layer.)

7.8.6.3.3 SL_IR_IRC2:Wait state, 7.8.6.3.3.1 State description, fourth paragraph
Change "management application layer" to "port layer".  Other Maxtor comments have the port layer sending this to the transport layer, then to the application layer.

IBM
ACCEPT - DONE (removed)

7.10 Near-end analog loopback test
***
This section should be deleted as it causes implantation problems and is of little or no use in real life.

IBM
ACCEPT - DONE

7.8.6.3.3.1 State description
The statement << from the Transmit IDENTIFY or HARD_RESET
state machine, >> should be deleted as we do not state were things come from.

IBM
ACCEPT - DONE (following new timer convention - initialize and start the)

7.8.6.3.3.1 State description
The statement << initialize a receive identify time out >> should be << initialize the receive identify time out >> .

IBM
ACCEPT - DONE (but changed to expires which is the convention)

7.8.6.3.3.1 State description
The statement << time out timer is
exceeded, this state shall: >> should be << time out timer times out, this state shall >>.

IBM
ACCEPT - DONE (renamed Identification Sequence Complete and put in figure)

7.8.6.3.3.1 State description
The << Identify Sequence Complete >> confirmation is not shown in figure 67. This needs to be fixed.

IBM
ACCEPT - DONE (added to figure)

7.8.6.3.3.1 State description
The << HARD_RESET Received >> confirmation is not shown in figure 67. This needs to be fixed.

IBM
ACCEPT - DONE (but with expires, the new convention)

The statement << time out timer is exceeded before >> should be << time out timer times out  before >> .

IBM
REJECT (this would just duplicate all the text in the state description.  Took out "to the management application layer" but just left in the "after sending ..." list. Added Phy Enabled to the list and made it an and/or.)

7.8.6.3.3.2 Transition SL_IR_IRC2:Wait to SL_IR_IRC3:Completed
The statement  << This transition shall occur after sending a HARD_RESET Received confirmation, Identify Timeout
confirmation, or Identify Sequence Complete confirmation to the management application layer. >>
should be 
<< This transition shall occur:
a) if an Identify Received parameter and an Identify Transmitter parameter are received, and after sending:
      A) an Identify Sequence Complete confirmation  to the                        management application layer; 
      B) in an expander device,  a Broadcast Event Notify (Identification Sequence Complete) confirmation to the expander function;
      C) a Phy Enabled confirmation to the port layer and the                management application layer; and
      D) an Enable Disable SAS Link (Enable) parameter to the SL state machine (see 7.13) in initiator devices and target devices or the XL state machine (see 7.14) in expander devices;
b) if a HARD_RESET Received parameter is received and after sending a HARD_RESET Received confirmation to the management application layer; or
c) if the identify timer times out and after sending an Identify Timeout  confirmation to the management application layer.>>

IBM
ACCEPT - DONE

7.8.6.3.4 SL_IR_IRC3:Completed state
The statement << This state does nothing except wait for >> should be << This state waits for >>.

IBM
REJECT (we have to describe how we do not support it if the SATA device tries to use it.)

The statement << SATA interface power management is not supported in SAS. >> should be deleted. For something that is not supported there seems to be a lot of discussion in this section.

IBM
ACCEPT - DONE

7.8.6.3.3.1 State description
The statement << from the Receive IDENTIFY Address Frame state machine >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

PostLB
ACCEPT - DONE

7.9 Power management

Add SSP in front of target ports

PostLB
ACCEPT - DONE

7.8.6.3.3.1 SL_IR_IRC2 state description

Delete:
indicating that
the identify sequence has completed,

which is redundant with the signal name itself


PostLB
ACCEPT - DONE

7.8.6.3.3.2 SL_IR_IRC2 to SL_IR_IRC3

Change
identify sequence
to 
identification sequence

PostLB
ACCEPT - DONE

7.9 Power management

Remove:
An expander device may intercept SATA register FIS transfers and hide any SATA target device support for
interface power management in the SCONTROL and SSTATUS registers.

That are registers in the HBA, not fields from the SATA device.
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Figure 68 shows the near-end analog loopback test mode.
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Figure 68 — Test modes

This test mode may be invoked in an initiator device using vendor-specific means.

An application client may request an expander device set one of its phys into near-end analog loopback test
mode using the SMP PHY_CONTROL function (see 10.3.1.9). After enabled, all data sent to that expander
device shall be routed to the expander phy to be looped back. Expander devices in the pathway treat this as
an open SMP connection. The phy shall be operating at a valid physical link rate before being switched into
near-end analog loopback test mode. If the phy is not operating at a valid physical link rate, the
PHY_CONTROL function shall fail.

Once the test is completed, the application client shall transmit a BREAK or CLOSE or have the initiator phy
start a phy reset sequence. The expander device shall disable the loopback mode and start a phy reset
sequence on that phy. The phy device shall loopback each of the BREAK or CLOSE primitives before the
loopback mode is disabled.

7.11 Domain changes

After power on or receiving BROADCAST (CHANGE), SAS initiator ports should scan the domain with a
discover process (see 4.6.11.5) to search for initiator devices, expander devices and target devices.

The expander device shall transmit BROADCAST (CHANGE) from at least one phy in each expander port
other than the expander port that is the cause for transmitting BROADCAST (CHANGE).

Expander devices shall transmit BROADCAST (CHANGE) for the following reasons:

a) after an expander phy has lost dword synchronization;
b) after the link reset sequence completes; and
c) after the expander device receives BROADCAST (CHANGE).

BROADCAST (CHANGE) may be sent by initiator ports to force other initiator ports and expander ports to
re-run the discovery process, but should not be sent by target ports.

An initiator port that detects BROADCAST (CHANGE) shall follow the initiator device speeifie rules (see 7.8.2)
to discover the topology.

A fanout expander device that detects BROADCAST (CHANGE) shall follow the fanout device speeifie rules
(see 7.8.3) to discover the topology.

An edge expander device that detects BROADCAST (CHANGE) shall follow the edge device speeifie rules
(see 7.8.4).
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LSI Lohmeyer
ACCEPT - DONE

7.11 Domain changes

Assuming my previous comment regarding the title of subclause 7.8.2 is accepted, delete "specific" from the 5th paragraph.


LSI Lohmeyer
ACCEPT - DONE

7.11 Domain changes

Assuming my previous comment regarding the title of subclause 7.8.3 is accepted, delete "specific" from the 6th paragraph.


LSI Lohmeyer
ACCEPT - DONE

7.11 Domain changes

Assuming my previous comment regarding the title of subclause 7.8.4 is accepted, delete "specific" from the 7th paragraph.


MXO
ACCEPT - DONE (request THAT an expander device set) (but whole section deleted)

7.10 Near-end analog loopback test, second paragraph after Figure 68 - Test modes
Change "...device set..." to "...device to set..."

MXO
REJECT (whole section deleted)

7.10 Near-end analog loopback test, third paragraph after Figure 68 - Test modes
Change "...the application client shall transmit a BREAK or CLOSE..." to "...the application client shall request that a BREAK or CLOSE be transmitted..."

SEG Coomes
REJECT (Jan WG removed NEA altogether)

7.10 Near-end analog loopback test

Targets should be allowed to perform loopback also.

change to:
"This test mode may be invoked in initiator or target devices using vendor-specific means."
also add a paragraph:
"Once the test is completed in a target device, the target phy shall start a phy reset sequence."

IBM
ACCEPT - DONE

7.11 Domain changes
The statement << domain with a discover process (see 4.6.11.5) >> should be << domain using the discover process (see 4.6.11.5) >>

ADPT
REJECT (whole section deleted)(comment is correct; if left in, need to show gating off the output and input)

26.0 P161, Figure 68 - the figure does not match the verbage on the previous page - sub-clause 7.10.

PostLB
ACCEPT - DONE

7.11 Domain changes

discovery process
should be
discover process
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See 10.3.1.2 for details on counting BROADCAST (CHANGE) generation in an expander device.
7.12 Connections

7.12.1 Connection overview
A connection is opened between an initiator phy and a target phy before communication can begin.

SSP initiator ports open SSP connections to transmit SCSI commands, task management functions, or
transfer data. SSP target ports open SSP connections to transfer data or transmit status.

SMP initiator ports open SMP connections to transmit SMP requests and receive SMP responses.

STP initiator ports open STP connections to transmit SATA frames. Expander devices open STP connections
on behalf of SATA target ports to transmit SATA frames.

The OPEN address frame is used to request that a connection be opened. AlP, OPEN_ACCEPT and
OPEN_REJECT are the responses to an OPEN address frame. BREAK is used to abandon connection
requests and to unilaterally break a connection. CLOSE is used for orderly closing a connection.

Connections use a single pathway from the initiator phy to the target phy. While a connection is open, only one
pathway shall be used for that connection.

For STP connections, connections may be between the initiator phy and the expander device attached to a
SATA target device. The SATA target device is not aware of SAS connection management.

A wide port may have separate connections on each of its phys.
7.12.2 Opening a connection

7.12.2.1 Connection request

The OPEN address frame (see 7.7.3) is used to open a connection from a source port to a destination port
using one source phy and one destination phy.

To make a connection request, the source port shall transmit an OPEN address frame through an available
phy. The source phy shall transmit idle dwords after the OPEN address frame until it receives a response or
decides to abandon the connection request with BREAK.

After transmitting an OPEN address frame, the source phy shall initialize an open timeout timer to 1 ms and
start the timer. Whenever an AIP is received, the source phy shall reinitialize and restart the timer. Source
phys are not required to enforce a limit on the number of AlIPs received before abandoning the connection
request, but they may do so. When any connection response is received, the source phy shall reinitialize the
timer. If the timer expires before a connection response is received, the source phy may assume the
destination port does not exist and shall transmit BREAK to abandon the connection request.

The OPEN address frame flows through expander devices onto intermediate physical links. If none jof the
prospective intermediate physical links does not support the requested connection rate, the expander device
shall return OPEN_REJECT (CONNECTION RATE NOT SUPPORTED). If the OPEN address frame reaches
the destination, it shall return either OPEN_ACCEPT or OPEN_REJECT. Rate matching is used on any
physical links in the pathway with negotiated physical link rates that are faster than the requested connection
rate (see clause 7.15). @

E
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HPQ
ACCEPT - DONE (reworded)

7.12.2.1 Connection request

"If none of the
prospective intermediate physical links does not support the requested connection rate,"

should be 
"If one of the ..."


[from hcurley@indra.com]

LSI Lohmeyer
ACCEPT - DONE (reworded)

7.12.2.1 Connection request

In the last paragraph, second sentence, replace "does not support" with "supports".


MXO
ACCEPT - DONE

7.12.2.1 Connection request, third paragraph
Delete the clause "but they may do so" at the end of the third sentence.

MXO
ACCEPT - DONE

7.12.2.1 Connection request, second paragraph
Change the last phrase in the second sentence from "...decides to abandon the connection request with BREAK." to "...abandons the connection request with BREAK."

MXO
ACCEPT - DONE (reworded)

7.12.2.1 Connection request, fourth paragraph
The second sentence is incorrect.  Change it to: "If none of the intermediate physical links support the requested connection rate, the expander device shall return OPEN_REJECT (CONNECTION RATE NOT SUPPORTED)."

IBM
ACCEPT - DONE

The statement << communication can begin. >> should be << any communication begins >>.

IBM
REJECT (this is the overview of what the state machines do)

7.12.2.1 Connection request
The statement  << After transmitting an OPEN address frame, the source phy shall initialize an open time out timer to 1 ms and start the timer. Whenever an AIP is received, the source phy shall reinitialize and restart the timer. Source phys are not required to enforce a limit on the number of AIPs received before abandoning the connection request, but they may do so. When any connection response is received, the source phy shall reinitialize the timer. If the timer expires before a connection response is received, the source phy may assume the destination port does not exist and shall transmit BREAK to abandon the connection request. >>

is a duplicate of the information that is in the state machines and should be deleted.

INTC
ACCEPT - DONE ("If any of the prospective... does not support")

7.12.2.1 Connection Request

"If none of the prospective intermediate physical links [does not] 
support the requested connection rate, ..."
   Remove "does not"

 

DSS
REJECT (XFER_RDY counts as data)

17. (E) Section 7.12.1, second paragraph. What about XFER_RDY?

DSS
ACCEPT - DONE (changed all "request response" to "response" in this section)

18. (E) Section 7.12.2.1, third paragraph. The term "connection response" is
used in this paragraph
without definition. The term "connection request response" is defined in the
next subclause. Are these
the same?

DSS
REJECT (functional equivalence is certainly allowed, but this is how we specify things.)

19. (E) Section 7.12.2.1, third paragraph. The method of performing timeouts
is vendor specific and
should not be specified this way. Fix the wording so that timeout periods
are used rather than timers.

DSS
ACCEPT - DONE (reworded)

20. (E) Section 7.12.2.1, forth paragraph. There is a double negative in the
second sentence that confuses
the meaning.

DSS
ACCEPT - DONE

21. (E) Section 7.12.2.1, forth paragraph, last sentence. Change "Rate
matching is used on any..." to "Rate
matching shall be used on any..."

PostLB
ACCEPT - DONE

7.12.1 Connection overview

Change
Connection 
to 
Connections


=
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7.12.2.2 Connection request responses
Table 78 shows the pessible responses to an OPEN address frame.

Table 78 — Connection request responses

Response Description

Arbitration in progress. While the expander devices are trying to open a
connection to the selected destination port, it returns an AIP to the source port.
AIP The source port shall set its open timeout timer back to its initial value when it
receives an AIP. AIP is sent by an expander device while it is internally
arbitrating for access to an expander port.

OPEN_ACCEPT Connection request accepted. This is sent by the destination port.

Connection request rejected. This is sent in response by the destination port or

OPEN_REJECT by an expander device. The different versions are described in 7.1.4.11.

If AIP has been previously detected, this indicates an overriding connection
OPEN address request.

frame If AIP has not yet been detected, this indicates two connection requests
crossing on the physical link.

The destination port or expander port may reply with BREAK indicating the

BREAK connection is not being established.

No response; timer

expires The source port shall abandon the connection request by transmitting BREAK.

(After receiving an OPEN REJECT that indicates a retry may be performed (see table 62), the source port)
(shall wait a retry delay of 15 jis)beforeissuing another connection request to the same destination port.)

After an OPEN_REJECT (CONNECTION RATE NOT SUPPORTED) has been received, the target port shall
set the connection rate for future requests for that I_T_L_Q to:

a) the last value received in a connection request from the initiator port; @
b) 1,5 Gbps; or
c) the connection rate in effect when the command was received.

An initiator phy or target phy shall accept an incoming connection request and transmit OPEN_ACCEPT if the
DESTINATION-S4S ADDRESS field matches its SAS address and the PrRoTocoOL field matches one of its supported

protocols. ED'

@ 7.12.3 Arbitration fairness

=

=
=

SAS supports least-recently used arbitration fairness.

Each initiator port, target port, and expander port may wlude an arbitration wait timer counting the time from
when the port makes a connection request until its request is granted. The arbitration wait timer shall count in
microseconds from 0 ps to 32 767 ps and in milliseconds from 32 768 s to 32 767 ms + 32 768 ps. The timer
shall stop incrementing when its value reaches 32 767 ms + 32 768 us.

Initiator ports and target ports should implement arbitration wait timers. If implemented, they shall set the timer
to zero and start the timer when they transmit the first OPEN address frame for the connection request. When
the port retransmits the OPEN address frame (e.g., after losing arbitration and handling an inbound OPEN
address frame), it shall set the ARBITRATION WAIT TIME field to the current value of the arbitration wait timer.

An initiator port or target port may be unfair, setting the ARBITRATION WAIT TIME field in the OPEN address
frame (see 7.7.3) to a higher value than its arbitration wait timer indicates. However, unfair ports shall not set

the SCALE bit to one; this limits the amount of unfairness and-helpspreventlivelocks:
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HPQ
ACCEPT - DONE (deleted reference from table 81.  Once a BREAK is sent, no reason to honor anything but BREAK coming back.  Ignore incoming OPENs, OPEN_ACCEPTs, etc. at that time)

7.12.2.2 Connection request responses

BREAK is effectively referenced twice by table 81 since it shows up here, and this table shows up in table 81

Need to differentiate between originated and received BREAKs (the latter need responses) too


LSI Lohmeyer
ACCEPT - DONE (reworded as singular not plural)

7.12.2.2 Connection request responses
Table 78 - Connection request responses

In the description of AIP, the sentence beginning with "While the expander..." is not worded correctly. The number of expander devices (plural) does not match it (singular). Replace "it returns an AIP" with "they return AIPs".


LSI Lohmeyer
REJECT (no, it's an open choice)

7.12.2.2 Connection request responses

Is there an order of precedence to the list future connection rates in the penultimate paragraph?


LSI Lohmeyer
ACCEPT - DONE (paragraph being deleted because it is not a complete list of acceptance requirements.)

7.12.2.2 Connection request responses

Last paragraph. Shouldn't the list of reasons to transmit OPEN_ACCEPT include that the INITIATOR bit is in an acceptable state as documented in 7.7.3?


LSI Lohmeyer
ACCEPT - DONE (add definitions of deadlock and livelock to ch3)

7.12.3 Arbitration fairness

Fourth paragraph, last word. The term "livelocks" should either be eliminated (it is only used here) or a definition should be included.


MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, second paragraph
Change "arbitration wait timer" to "AWT timer."

MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, second paragraph
Change "arbitration wait timer" to "AWT timer."

MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, third paragraph
Change "arbitration wait timer" to "AWT timer."

MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, third paragraph
Change "arbitration wait timer" to "AWT timer."

MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, fourth paragraph
Change "arbitration wait timer" to "AWT timer."

MXO
REJECT (this is a target only rule.  Change "the target" to "a SAS target.")

7.12.2.2 Connection request responses, third paragraph
Change "...the target port shall set the connection rate for future requests..." to "...the source port shall set the connection rate for future requests..."

SEG Coomes
REJECT (deleting whole paragraph which is incomplete and unnecessary)

7.12.2.2 Connection request responses

The OPEN may require a rate match that is not support by the recepient.

Add: "if the requested connection rate is supported."




SEG Coomes
ACCEPT - DONE (make it required for everyone)

7.12.3 Arbitration fairness

may should be shall. Optional implementation may/will lead to non-interoperable devices. Also if optional, the behavior has to be described in the rest of the document.

SEG Coomes
ACCEPT - DONE (but weakened the shall set to zero since unfairness is allowed)

7.12.3 Arbitration fairness
The AWT has to be mandatory.
Chnane to:
Initiator ports and target ports shall set the arbitration wait timer to zero for fair operation and start the timer when they transmit the first OPEN address frame for the connection request.

SEG Coomes
REJECT (7.7.3 describes the field values in an OPEN address frame; this section describes the counter itself.)

7.12.3 Arbitration fairness

This is duplicated in 7.7.3. Delete here.

The arbitration wait timer shall count in microseconds from 0 µs to 32 767 µs and in milliseconds from 32 768 µs to 32 767 ms + 32 768 µs.

SEG Coomes
ACCEPT - DONE (but as >= 8000h rather than > 7FFFh)

7.12.3 Arbitration fairness

In conjunction with a comment in 7.7.3 to rmove the scale bit:
Change to:
However, unfair ports shall not set the ARBITRATION WAIT TIME field to a value greater than 7FFFh; this limits the amount of unfairness and helps prevent livelocks.

SEG Coomes
ACCEPT - DONE (per Jan WG)

7.12.2.2 Connection request responses

***The retry delay timer greatly complicates selecting another transfer request for a queue. If a request to a different destination has to be selected, a good deal of hardware is required. If done by a processor, the performance would be poor.

Suggest deleting the retry delay. If the expander gets congested, buy more capacity.


IBM
REJECT (the OPEN address frame is mentioned in the first sentence in this paragraph)

7.12.3 Arbitration fairness
The statement << the SCALE bit to one; >> should be << the SCALE bit  in the OPEN address frame to one; >>.

IBM
ACCEPT - DONE (deleted retry delay so this is moot; responses would have been 1) this IS the definition of retry delay  2) it was supposed to be a shall; 3) agree it should be a minimum)

7.12.2.2 Connection request responses
***
The text << the source port shall wait a retry delay of 15 µs before >>  has more than one problem. 
One is that the term retry delay should be defined as a specific time (i.e., retry delay = 15usec) the 15 usec would then be dropped from the text. Or the the statement needs to change to << the source port shall wait  15 µs before >>.
The next problem is that this is a shall when it should be a should. 
The last problem is that there is no tolerance on the value. It should be stated as << shall (should) wait a minimum of 15 us before >>.

IBM
ACCEPT - DONE

7.12.2.2 Connection request responses
The term << possible >> should be deleted.

IBM
ACCEPT - DONE

7.12.2.2 Connection request responses
global
The statement << I_T_L_Q >> should be << I_T_L_Q nexus >>.  In all cases I_T, I_T_L, and I_T_L_Q should be I_T nexus, I_T_L nexus, and I_T_L_Q nexus.

IBM
ACCEPT - DONE (with which rather than that; it's not a subset)

7.12.3 Arbitration fairness
The statement  << wait timer counting the >> should be << wait timer that counts the >>.

IBM
ACCEPT - DONE

7.12.3 Arbitration fairness
The statement << may be unfair, setting the >> should be << may be unfair by setting the >>.

IBM
ACCEPT - DONE

7.12.3 Arbitration fairness
The term <<livelocks.>> needs to be added to the glossary.

IBM
REJECT (a hint that livelocks exist if the AWT is rendered ineffective seems appropriate here)

7.12.3 Arbitration fairness
The statement << and helps prevent livelocks. >> should be deleted.

FUJ
ACCEPT - DONE (point to 7.12.3 where arbitration fairness selects the winner when OPENs cross)

FUJITSU-7
PDF page : 163
Section : 7.12.2.2 Connection request responses

Figure/Table : Table 78
Paragraph/sentense/row/colum : 4th row
Comment : "OPEN address frame" "indicates two connection requests crossing
on the physical link." In no expander case, the action should be
defined to avoid racing condition or ping-pong condition. For
instance, Initiator implicitly abandon the connection request,
and
Target proceeds operation.

FUJ
REJECT (the device sending OPEN is not the only one that could send a BREAK.  The other side could send it first.)

FUJITSU-8
PDF page : 163
Section : 7.12.2.2 Connection request response
Figure/Table : Table 78

Paragraph/sentense/row/colum : row 5 BREAK
Comment : According to 7.12.5 and 7.12.6, BREAK is used by originator at
first. If BREAK is responded for Connection (OPEN address
frame),
this is a protocol error. So, "The destination port or expander
port may reply with BREAK indicating the connection is not being
established." is not correct. BREAK is the response of the BREAK
of open requester not correct response of Connection request
(OPEN
address frame).

DSS
REJECT (that section mentions OPEN_REJECT (RETRY).  That's covered by "sent in response by the destination port" in the table.)

22. (T) Section 7.12.2.2, last paragraph. The first paragraph in subclause
7.16.1 describes another reason
for sending an OPEN_REJECT.

LSI Day
ACCEPT - DONE (Jan WG agreed AWT should be mandatory)

7.12.3 Arbitration fairness
page 163

AWT is mandatory.  Change start of second paragraph to "Each initiator port, target port, and expander port shall include an arbitration wait timer ..."
Change start of third paragraph to "Initiator ports and target ports shall implement arbitration wait timers.  They shall set the timer ..."


LSI Lohmeyer
ACCEPT - DONE (made subsequent section at the same level)

7.12.3 Arbitration fairness
page 163

Hanging paragraph.


LSI Hoglund
ACCEPT - DONE (shall wins)

7.12.3 Arbitration fairness
pages 163-164

Resolve apparent inconsistency between Paragraph 2 which states expander port may include an arbitration wait timer and Paragraph 5 which states that expander ports shall include arbitration wait timers.


IBM
ACCEPT - DONE (Jan WG remove totally; also removed the single reference to retry delay in the port layer)

7.12.2.2 Connection request responses
***
The requirement  << After receiving an OPEN_REJECT that indicates a retry may be performed (see table 62), the source port shall wait a retry delay of 15 µs before issuing another connection request to the same destination port. >> should be removed as it only adds needless complexity to targets and initiators. It's also not clear the reason for this requirement as the open/reject functionally will most likely be contained totally in hardware.

PostLB
ACCEPT - DONE

7.12.3 Arbitration fairness

Change "initiator port, target port" to "SAS port"

and change "Initiator ports and target ports" to "SAS ports"



PostLB
ACCEPT - DONE

Change 

Initiator ports and target ports

to 

SAS ports (i.e. SAS initiator ports and SAS target ports)

throughout this section
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Expander ports shall maintain arbitration wait timers. The expander port that receives an OPEN address
frame shall set the timer to the value of the incoming ARBITRATION WAIT TIME field and start the timer as it
arbitrates for internal access to the outgoing expander port. When the expander device transmits the OPEN
address frame out another expander port, it shall set the outgoing ARBITRATION WAIT TIME field to the current
value of the timer maintained by the incoming expander port.

A port shall stop the timer and set it to zero when it wins arbitration, receiving either OPEN_ACCEPT or
OPEN_REJECT. A port shall stop the timer and set it to zero when it loses arbitration to a connection request
that satisfies its arbitration request, receiving an OPEN address frame from the destination port with matching
PROTOCOL and CONNECTION RATE fields.

When arbitrating for access to an outgoing expander port, the expander device shall select the connection
request from the expander port with the largest arbitration wait time value. If the largest arbitration wait times
are identical, then the connection request with the largest SOURCE SAS ADDRESS shall win arbitration.

If two connection requests pass on a physical link, the winner shall be determined by comparing OPEN
address frame field values in this order:

1) largest ARBITRATION WAIT TIME field value; and
2) largest SOURCE SAS ADDRESS field value.

Each expander phy shall maintain a partial pathway timeout timer. This timer is used to identify potential
deadlock conditions and to request resolution by the expander connection manager. An expander phy shall
set the timer to the partial pathway timeout value (see 7.12.3.1.3) and run the timer whenever the expander
connection manager provides confirmation to an expander phy that all phys within the requested destination
port are blocked waiting on partial pathways.

NOTE 22 The partial pathway timeout value allows flexibility in specifying how long an expander device waits
before attempting pathway recovery. The default value was chosen to cover a wide range of topologies.
Selecting small partial pathway timeout value values within a large topology may compromise performance
because of the time a device must wait after receiving OPEN_REJECT (PATHWAY BLOCKED) before it may
retry the connection request. Similarly, selecting large partial pathway timeout value values within a small
topology may compromise performance due to waiting longer than necessary to detect pathway blockage.

See 7.7.3 for details on the OPEN address frame and the ARBITRATION WAIT TIME field.
7.12.3.1 Arbitration and resource management in an expander device

7.12.3.1.1 Arbitration overview

The expander connection manager shall arbitrate and assign or deny path resources for connection attempts
requested by each expander phy in response to receiving valid OPEN address frames.

Arbitration includes adherence to the SAS arbitration fairness algorithm and path recovery. Path recovery is
used to avoid potential deadlock scenarios within the SAS topology by deterministically choosing which partial
pathway(s) to tear down to allow at least one connection to complete.

An expander phy requests path resources using the Request Path (attributes) expander primitive.

The expander connection manager uses the Arb Won, Arb Lost, and Arb Reject confirmations to provide
arbitration confirmation back to the requesting phy.

Each path request contains the Arbitration Wait Time and the Source SAS Address arguments from the
received OPEN address frame.

If two path requests contend, the winner shall be determined by comparing OPEN address frame field values
in this order:

1) largest Arbitration Wait Time;
2) largest Source SAS Address; and
3) largest Connection Rate.

Working Draft Serial Attached SCSI (SAS) 164


LSI Lohmeyer
ACCEPT - DONE (yes, added "and the opposite initiator bit")

7.12.3 Arbitration fairness

Paragraph 6. Do we also need to specify that the INITIATOR field is compatible with the role we were requesting?


MXO
ACCEPT - DONE (without acronym)

7.12.3 Arbitration fairness, fifth paragraph
Change "arbitration wait timer" to "AWT timer."

SEG Coomes
REVIEW PROTOCOL WG (ok to mandate forgetting the request if the inbound open has a different rate?)

ACCEPT - DONE (removed connection rate altogether)
7.12.2.2 Connection request responses

change:
matching PROTOCOL and CONNECTION RATE fields.

to:
a matching PROTOCOL field and a supported connection rate.


SEG Coomes
ACCEPT - DONE

7.12.3 Arbitration fairness

Change:
the timer
To:
The arbitration wait timer

SEG Coomes
ACCEPT - DONE (winner of longest comment?)

7.12.3.1.1 Arbitration overview
This subclause uses "primitive" in a different meaning than the rest of the draft. Also, it is an overview and should not present the attribute/confirmation details. Suggest a rewrite to:

The expander connection manager shall arbitrate and assign or deny path resources for connection attempts requested by each expander phy in response to receiving valid OPEN address frames.

Arbitration includes adherence to the SAS arbitration fairness algorithm and path recovery. Path recovery is used to avoid potential deadlock scenarios within the SAS topology by deterministically choosing which partial pathway(s) to tear down to allow at least one connection to complete.

The expander connection manager responds to connection request with  arbitration won, lost, and reject to the requesting phy.

Each path request contains the Arbitration Wait Time and the Source SAS Address arguments from the received OPEN address frame.
If two path requests contend, the winner shall be determined by comparing OPEN address frame field values in this order:
1) largest Arbitration Wait Time;
2) largest Source SAS Address; and
3) largest Connection Rate.

The expander connection shall generate the arbitration reject response when any of the following conditions are met:
a) the request  does not map to a valid phy;
b) the request  specifies an unsupported connection rate; or
c) the request  specifies a destination port which contains at least one partial pathway and pathway recovery rules require this connection request to release path resources.

When two phys receive an OPEN address frame destined for each other, the expander connection manager shall provide an arbitration lost response to the phy that received the lowest priority OPEN address frame when all of the following conditions are met:
a) the request is for an available phy at a supported connection rate; and
b) the destination phy of this connection request has received a higher priority OPEN address frame with this phy as its destination.

The expander connection manager shall generate the arbitration won response when all of the following conditions are met:
a) the request maps to an available phy at a supported connection rate; and
b) no higher priority connection requests are present with this phy as the destination.

SEG Coomes
ACCEPT - DONE (added "from the destination SAS port" rather than name specific OPEN_REJECTs.)

7.12.3 Arbitration fairness

The AWT is not reset on OPEN_REJECT (PATHWAY BLOCKED). This appears to be the only exception to reseting the timer.

Add:

(except OPEN_REJECT (PATHWAY BLOCKED) )


SEG Coomes
REJECT (yes they could be the same for two incoming requests from the same direction - e.g. a wide SAS port making two simultaneous requests both with AWTs of zero.  This rule ensures that the faster one wins.)

7.12.3.1.1 Arbitration overview

Why is largest Connection Rate used for compare? Does this mean that AWT and Source SAS address are the same?

IBM
REJECT (this is a good use of must.  It's not a shall; it's referring to the effects of a shall somewhere else.)

7.12.3 Arbitration fairness 
Note 22 states << of the time a device must wait after receiving OPEN_REJECT (PATHWAY BLOCKED) >> 
which has two problems one is the word must is used. If that is changed to a shall which seems logical then problem two occurs in that now you have a requirement in a note which is not allowed. This needs to be fixed.

IBM
ACCEPT - DONE ("by" implies there might be other ways to win arbitration.  Reworded into an i.e.)

7.12.3 Arbitration fairness
The statement << wins arbitration, receiving either >> should be << wins arbitration by receiving either >>.

IBM
ACCEPT - DONE (reworded as an i.e.)

7.12.3 Arbitration fairness
The statement 
<< arbitration request, receiving an OPEN address frame from the destination port with matching PROTOCOL and CONNECTION RATE fields. >>
should be <
< arbitration request  if an OPEN address frame from the destination port with matching PROTOCOL and CONNECTION RATE fields was received. >>

IBM
ACCEPT - DONE

7.12.3 Arbitration fairness
The statement  << values in this order: >> should be << values in  the following order: >>.

IBM
ACCEPT - DONE

7.12.3.1.1 Arbitration overview
The statement  << values in this order: >> should be << values in  the following order: >>.

PostLB
ACCEPT - DONE

7.12.3.1.1 Arbitration overview

Convert the arbitration priority list into a table of concatenations like the pathway recovery priority.  Call it Arbitration priority.
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The expander connection shall generate the Arb Reject confirmation when any of the following conditions are
met:

a) the Request Path (attributes) does not map to a valid phy;

b) the Request Path (attributes) specifies an unsupported connection rate; or

c) the Request Path (attributes) specifies a destination port which contains at least one partial pathway
and pathway recovery rules require this connection request to release path resources.

The expander connection manager shall generate the Arb Lost confirmation when all of the following
conditions are met:

a) the Request Path (attributes) maps to an available phy at a supported connection rate; and

b) the destination phy of this connection request has received a higher priority OPEN address frame with
this phy as its destination (this case occurs when two phys both receive an OPEN address frame
destined for each other, the expander connection manager shall provide arbitration lost confirmation
to the phy that received the lowest priority OPEN address frame).

The expander connection manager shall generate the Arb Won confirmation when all of the following
conditions are met:

a) the Request Path (attributes) maps to an available phy at a supported connection rate; and
b) no higher priority connection requests are present with this phy as the destination.

7.12.3.1.2 Arbitration status

Arbitration status shall be conveyed between expander devices and by expander devices to SAS endpoints
using AIP primitives. This status is used to monitor the progress of connection attempts and to facilitate
pathway recovery as part of deadlock avoidance.

The arbitration status of an expander phy is set to the last value of AIP received.

7.12.3.1.3 Partial Pathway Timer

The expander connection manager maintains a Partial Pathway Timeout timer (PPT timer) for each phy within
the expander device. This timer is used for pathway recovery when potential deadlock conditions exist. The
default value for the partial pathway timeout value shall be 7 us with a minimum configurable value of 1 us and
a maximum configurable value of 15 ps.

The expander connection manager shall decrement the PPT timer once per microsecond, urti-reaching-zero;
when the following conditions are met:

a) there are no unallocated phys within a requested destination port available to complete the
connection; and
b) atleast one phy within the requested destination port contains a blocked partial pathway.

When either of the conditions above are not met, the expander connection manager shall hold the PPT timer
at an initial value set to the partial pathway timeout value.

7.12.3.1.4 Pathway Recovery

Pathway recovery provides a means to abort connection requests in order to prevent deadlock using Pathway
Recovery Priority comparisons. Pathway Recovery Priority is defined as the concatenation of the PATHWAY
BLOCKED COUNT and the SOURCE SAS ADDRESS fields within the OPEN address frame of a blocked connection
request. Table 79 defines the components of Pathway Recovery Priority.

Table 79 — Pathway Recovery Priority

Bits (MSB) 71-64 Bits 63-0 (LSB)

PATHWAY BLOCKED COUNT SOURCE SAS ADDRESS

When the PPT timer for an arbitrating phy expires (i.e., reaches a value of zero), the expander connection
manager shall determine whether to continue the connection request or to abort the connection request as
fellows:
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HPQ
REVIEW PROTOCOL WG
ACCEPT - DONE (also added to last sentence in section)

7.12.3.1.4 Pathway Recovery
***
This comparison should also include the connection rate as the lowest priority bits, so two requests from a wide port (which have the same source address) resolve consistently

This parallels the normal arbitration fields specified in 7.12.3.1.1 (which uses AWT, source address, connection rate)


SEG Coomes
ACCEPT - DONE

7.12.3.1.2 Arbitration status

Change: value
To: type

IBM
REJECT (SAM has a status called CONDITION MET; what's wrong with that term?)

7.12.3.1.1 Arbitration overview
The statement << conditions are met: >> should be << conditions occur >>.

IBM
REJECT (SAM has a status called CONDITION MET; what's wrong with that term?)

7.12.3.1.1 Arbitration overview
The statement << conditions are met: >> should be << conditions occur >>.

IBM
REJECT (SAM has a status called CONDITION MET; what's wrong with that term?)


7.12.3.1.1 Arbitration overview
The statement << conditions are met: >> should be << conditions occur >>.

IBM
ACCEPT - DONE

7.12.3.1.1 Arbitration overview
The statement << port which contains >> should be << port that contains >>.

IBM
ACCEPT - DONE

7.12.3.1.1 Arbitration overview
The statement << destination (this case occurs >> should be << destination (i.e., occurs >>

IBM
REJECT (SAM has a status called CONDITION MET; what's wrong with that term?)

7.12.3.1.3 Partial Pathway Timer
The statement << conditions are met: >> should be << conditions occur >>.

IBM
REJECT (met is fine)

7.12.3.1.3 Partial Pathway Timer
The statement << above are not met, the >> should be << above do not occur, the >>.

IBM
ACCEPT - DONE (got rid if decrementing verbiage)

7.12.3.1.3 Partial Pathway Timer
Delete the statement  << until reaching zero, >> and place the following statement in this section <<The expander connection manager shall stop decrementing the PPT timer when it reaches zero. >>.

IBM
ACCEPT - DONE (changed to "shall stop")

The statement << manager shall hold the PPT timer at an initial value set to the partial pathway time out value. >> does not make sense. This needs to be fixed.

IBM
REJECT (important to say why this exists)

7.12.3.1.4 Pathway Recovery
The statement  << requests in order to prevent deadlock using Pathway Recovery Priority comparisons. >> should be << requests using Pathway Recovery Priority comparisons. >>.

IBM
ACCEPT - DONE

7.12.3.1.4 Pathway Recovery
The statement << fields within the OPEN >> should be << fields from the OPEN >>.

IBM
ACCEPT - DONE

7.12.3.1.4 Pathway Recovery
The statement <<  as follows: >> should be deleted as there is no list that follows.

LSI Hoglund
ACCEPT - DONE (several times in this section)

7.12.3.1.3 Partial Pathway Timer
page 165

Partial Pathway Timeout timers are maintained by each expander phy, not by the expander connection manager.  Replace expander connection manager with expander phy.


PostLB
ACCEPT - DONE (added "recommended")

7.12.3.1.3 Partial Pathway Timer

Per an IBM comment in the SMP PHY control section, the 7 µs default needs to change to a recommended default not a required default.



PostLB
ACCEPT - DONE

7.12.3.1.4 Pathway Recover

For "Pathway Recovery Priority"

use lowercase throughout this section



PostLB
ACCEPT - DONE

7.12.3.1.3 Partial Pathway Timer
Rename section 
to
Partial Pathway Timeout timer
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The expander connection manager shall instruct the arbitrating phy to reject the connection request by
transmitting OPEN_REJECT (PATHWAY_BLOCKED) when the PPT timer expires and the Pathway Recovery
Priority of the arbitrating phy (i.e., the phy requesting the connection) is less than the Pathway Recovery
Priority of all phys within the destination port with an arbitration status of WAITING ON PARTIAL. Hthe
PATHWAY BLOCKED-COUNT fields-mateh-then-the-comparisen is effeetively done only with the SOURCE SAS

ADDRESS fields.
7.12.4 Expander devices and connection requests

7.12.4.1 All expander devices

Before an expander device transmits AIP, it may have transmitted an OPEN address frame on the same
physical link. Fairness dictates which OPEN address frame will win (see 7.12.3).

After an expander device transmits an AlP, it shall not transmit an OPEN address frame unless it has higher
priority than the incoming connection request.

Expander devices shall transmit no more than three AIPs consecutively without transmitting an idle dword.
Expander devices shall transmit at least one AIP every 128 dwords.

Expander devices shall transmit AIP immediately after receiving an OPEN address frame.

7.12.4.2 Edge expander devices

When an edge expander device receives a connection request, it shall compare the destination SAS address
to the SAS addresses of the devices to which each of its phys is attached. For all phys which have table
routing attributes and are attached to edge expander devices, it shall compare the destination SAS addresses
to all the enabled SAS addresses in the expander route table.

If it finds a match in one or more phys, then the expander device shall arbitrate for access to one of the
matching phys and forward the connection request.

If it does not find a match, but at least one phy has the subtractive routing attribute and is attached to an
expander device (either edge or fanout), and the request did not come from that expander device, the
connection request shall be forwarded to the expander device through any of the subtractive routing phys.

If it does not find a match and no subtractive routing phy is available, the edge expander device shall reply
with OPEN_REJECT (NO DESTINATION).

If the destination phy is in the same expander port as the source phy, the edge expander device shall reply
with OPEN_REJECT (BAD DESTINATION). When two edge expander device sets are attached (by
subtractive ports), thismeans requests to non-existent devices return OPEN_REJECT (BAD DESTINATION)
rather than OPEN_REJECT (NO DESTINATION).\When a fanout expander device is in the domain, an
OPEN_REJECT (NO DESTINATION) is returned.

Table 80(shows the routing table maintained by an edge expander device.

Table 80 — Edge expander device routing table

Expander
Phy SAS address device
attached

Internal | Edge expander device SAS address Yes or no

Phy 0 Attached SAS address Yes or no
Phy 1 Attached SAS address Yes or no
Phy n Attached SAS address Yes or no
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IBM
ACCEPT - DONE (wins)

7.12.4.1 All expander devices
The statement << frame will win >> should be << frame shall will >> or << frame wins >>.

IBM
ACCEPT - DONE (it does add something, but will delete it)(later removed entire sentence)

7.12.3.1.4 Pathway Recovery
The term << effectively >> should be deleted as it adds nothing.

IBM
ACCEPT - DONE (used "using" instead) (later removed entire sentence)

7.12.3.1.4 Pathway Recovery
The statement << only with the SOURCE SAS >> should be << only on the SOURCE SAS >>.

IBM
ACCEPT - DONE (in previous sections, clearly defined "arbitration priority" in a table, and added "arbitration" in front of priority here.)

7.12.4.1 All expander devices
In the statement << frame unless it has higher >> it is not clear what the it is referring to. This needs to be fixed.

IBM
ACCEPT - DONE

7.12.4.1 All expander devices
The statement << three AIPs consecutively >> should be << three consecutive AIPs >>.

IBM
REVIEW PROTOCOL WG
ACCEPT - DONE (changed to "within 128 dwords" per email discussion)

7.12.4.1 All expander devices
The term << immediately >> does not give enough information as to how soon immediately is. This needs to be fixed.

IBM
ACCEPT - DONE

7.12.4.2 Edge expander devices
The statement << this means >> should be deleted.

IBM
ACCEPT - DONE

7.12.4.2 Edge expander devices
The statement <<  When two edge expander >> should be << If  two edge expander >>.

IBM
ACCEPT - DONE

7.12.4.2 Edge expander devices
The statement << When a fanout expander >> should be << If a fanout expander >>.

INTC
ACCEPT - DONE (requests to devices not in the fanout expander routing tables cause the fanout expander to returns NO DEST, and requests to devices in the fanout tables but not currently attached to an edge expander return BAD DEST)

7.12.4.2 Edge Expander Devices
Par. 5, last sentence
"When a fanout expander device is in the domain, an 
OPEN_REJECT (NO DESTINATION) is returned."

"is returned" - who returns?
 

INTC
ACCEPT - DONE (delete this table.  Chapter 4 has much more details on the model for routing tables.  Add cross reference to Ch 4.  Check all the paragraphs here looking for out of date text.)

7.12.4.2 Edge expander devices

The simple edge expander device routing table described 
in table 80 needs to be reconciled with the expander 
routing table described in "4.6.11.3 Expander route table."

Text needs to describe when it's appropriate to use the simpler 
table vs. the more complex table and what the restrictions are 
if a simpler approach is used.

PostLB
ACCEPT - DONE

7.12.3.1.4 Pathway recovery

Delete the last setnence

"If the
PATHWAY BLOCKED COUNT fields match, then the comparison ..."

which is unnecessary (and too far removed from the table of the priority field concatenation to make sense here)


PostLB
REFER PROTOCOL WG

7.12.4.2 Edge expander devices
***
If a match occurs on a subtractive routing method port that is the same port on which the connection request arrived, NO DESTINATION needs to be returned rather than BAD DESTINATION.

If the match is on a table routing or direct routing port, then BAD DESTINATION is appropriate.
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7.12.4.3 Fanout expander devices

When a fanout expander device receives a connection request, it shall compare the destination SAS address
to the SAS addresses of the devices to which each of its phys is attached. For all phys which are attached to
edge expander devices, it shall compare the destination SAS addresses to all the enabled SAS addresses in
the expander route table.

If it finds a match in one or more phys, it shall arbitrate for access to one of the matching phys and forward the
connection request.

If it does not find a match, it shall reply with OPEN REJECT (NO DESTINATION). If the destination phy is in
the same expander port as the source phy, it shall reply with OPEN_REJECT (BAD DESTINATION).

7.12.5 Abandoning a connection request

BREAK may be used to abandon a connection request. The source port shall transmit a BREAK after the
open timer expires or if it chooses to abandon its request for any other reason.

Table 81 lists the pessible responses to a BREAK sent before a connection response has been received.

Table 81 — Abandon connection request responses

Response Description
BREAK This confirms that the connection request has been abandoned.
MR/EMtoo late and an open response arrived late. The origin |

Open response listed K

7129 shall honor this as a response to the open request it was attempting to )

tabandon.

No response and timer | The originating port shall assume the connection request has been
expires abandoned.

When a port sourcing a BREAK is attached to an expander device, the BREAK response to the source port is
generated by the expander port to which the source port is attached, not the target port. If the expander device
has transmitted a connection request to the destination, it shall also transmit BREAK to the destination. If the
expander device has not transmitted a connection request to the destination, it shall not transmit BREAK to
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MXO
ACCEPT - DONE (instead, just deleted the row.  Anything not mentioned is implicitly gnored.)
7.12.5 Abandoning a connection request, Table 81 - Abandon connection request responses, second row
Change the entry in the Response column to "Open response (see 7.12.2)".  Change the entry in the Description column to "An open response arrived after the BREAK was sent. The originator shall ignore the response."

MXO
REJECT (it is always the fanout expander device here.  Using bloated full names everywhere decreases readability.)

7.12.4.3 Fanout expander devices
There are too many "its" (and other wrongness) in this clause.  Change it to be something like:  "When a fanout expander device receives a connection request, the fanout expander shall determine if a pathway exists to the destination device by comparing the destination SAS address of the request to the SAS addresses of the devices to which the fanout expander’s phys are attached.  For all phys that are attached to edge expander devices, the fanout expander shall compare the destination SAS address to all of the enabled SAS addresses in the expander route table.
[new paragraph] If the expander device discovers that there are one or more pathways to the device having the destination SAS address, then the expander device shall arbitrate for access and forward the connection request.  [new paragraph] If the expander device does not discover a pathway to the device having the destination SAS address, then the expander device shall reply to the source of the connection request with OPEN_REJECT (NO DESTINATION).  If the destination phy is in the same expander port as the source phy, the expander device shall reply to the source with OPEN_REJECT (BAD DESTINATION).”

MXO
ACCEPT - DONE 

7.12.5 Abandoning a connection request, first paragraph after Table 81 - Abandon connection request responses
Change the last phrase from "...not the target port."  to "...not the destination port."

IBM
ACCEPT - DONE

7.12.4.3 Fanout expander devices
The statement << phys which are >> should be << phys that are >>.

IBM
REJECT (it is the fanout expander device)

7.12.4.3 Fanout expander devices
In the statement << it shall compare >> it is not clear what the it is. This needs to be fixed.

IBM
REJECT (it is the fanout expander device)

7.12.4.3 Fanout expander devices
There are a whole bunch of << it  >> s in this section where it is not clear what the it is. This needs to be fixed.

IBM
REJECT (this is an overview of what the state machine does, and shouldn't be just buried in the state machine)

7.12.5 Abandoning a connection request
The statement << After transmitting BREAK, the source port shall initialize a break time out timer to 1 ms and start the timer. If the timer expires before a break response is received, the source port may assume the physical link is
unusable. >> should be deleted as it is duplicated in the state machine descriptions.

IBM
ACCEPT - DONE (deleted the row; ignore anything but BREAKs after sending BREAK)

This confirms that the connection request has been abandoned.
Table 81
The statement << The BREAK was too late and an open response arrived late. The originator shall honor this as a response to the open request it was attempting to abandon. >> is not clear and the reference to 7.12.2 does not help in understanding this. This needs to be fixed.


IBM
ACCEPT - DONE

7.12.5 Abandoning a connection request
The statement << the target port. >> should be << the destination port >> as a BREAK can be sent from both targets and initiators .

IBM
ACCEPT - DONE

7.12.5 Abandoning a connection request
The term << possible >> should be deleted.

FUJ
REJECT (Changed "No response and timer expires" to "Break Timeout timer expires" to be a little clearer. Although the originating device could do a link reset sequence, that may be overkill (a single lost SOAF will trigger this case.) On the other hand, "Breaking a connection" below is more likely to be a major error. Added a comment below recommending that.)

FUJITSU-9
PDF page : 167
Section : 7.12.5 Abandoning a connection request
Figure/Table : Table 81
Paragraph/sentense/row/colum : row 3 No response and timer expires
Comment : In case of response time out of BREAK, there should be clear
action definition. Since BREAK is used for AIP timeout, the
response timeout of BREAK is double timeout condition. Link
Initialization or something to recover or terminate queue action
should be taken. (Then, the other path action should be taken on
multiple port devices in future.)
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the destination. The expander device shall transmit BREAK back to the originating port after it has ensured
that an open response will not occur. Figure 69 shows an example of BREAK usage.

Case 1: OPEN address frame has not propogated through the expander device:

OPEN
address _
frame idle
Originating Expander » Destination
phy < device |4 phy
idle idle
Case 1 result: BREAK only on originating device physical link
BREAK
L idle L
Originating Expander ”1 Destination
phy < device |4 phy
BREAK idle

Case 2: OPEN address frame has propogated through the expander device:

OPEN OPEN
@ address address
frame frame
Originating Expander » Destination
phy < device |4 phy
idle idle

Case 2 result: BREAK on originating device's physical link, then on destination

device's physical link

Originating
phy

BREAK

hl

BREAK

Figure 69 — BREAK usage

Expander
device

BREAK

Ll

>
«

BREAK

Destination
phy

Figure 70 shows the sequence for a connection request that times out.
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LSI Lohmeyer
ACCEPT - TODO (review in last edit)

7.12.5 Abandoning a connection request

The paragraph just below table 81 and above figure 69 breaks unnaturally across a page boundary, with the last two lines on the next page even though there is plenty of space on the previous page.


IBM
REJECT (good use of will - it's not a shall, it's a reflection of some other shalls)

7.12.5 Abandoning a connection request
The statement << that an open response will not occur. >> should be << that an open response shall not occur >>.

IBM
ACCEPT - DONE (there's not really any order implied here. The text inside the figure describes the order.  However, added arrows showing which OPENs and BREAKs are forwarded or locally replied to.)

Figure 69
The order of the BREAKs in this figure is not clear. They should be numbered in the time order they will occur.
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transmitter receiver

Open address frame
Reset timer \
/ AlP
Reset timer / AlP

Reset timer

Receive 1 ms of
idle dwords
without AIP -
open timeout
timer expires

Transmit BREAK
rimitive sequence

Receive BREAK
primitive sequence

Transmit BREAK

Receive BREAK | g primitive sequence
primitive sequence

Ytime ¥ time
Figure 70 — Connection request timeout example

If a port detects a timeout while closing a connection (e.g., while exchanging DONEs in SSP, or while
exchanging CLOSEs in any protocol) it may transmit a BREAK to break the connection.
7.12.6 Breaking a connection

A BREAK may also be used to break a connection, in cases where CLOSE is not available. After transmitting
BREAK, the originating port shall ignore all incoming dwords except for BREAKS.

Table 82 lists the pessible responses to a BREAK sent after a connection has been established.

Table 82 — Break connection responses

Response Description

BREAK This confirms that the connection has been broken.

No response and

. : The originating port shall assume the connection has been broken.
timer expires

In addition to a BREAK, a connection may be broken as the result of an error or disconnection at the PHY
layer.

In addition to the actions described in this subclause and in 7.12.5, the following shall be the responses by an
SSP device to a broken connection:

a) Received frames having no CRC error may be considered valid regardless of whether an ACK has
been transmitted in response to the frame prior to the broken connection;

b) Transmitted frames for which an ACK has been received prior to a broken connection shall be
considered successfully transmitted; and

c) Transmitted frames for which an ACK or NAK has not been received prior to a broken connection
shall be considered not successfully transmitted.
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IBM
REJECT - the title is "breaking a connection"

7.12.5 Abandoning a connection request
The statement << BREAK to break the connection. >> should be << BREAK to end the connection >>.

IBM
REJECT (the title is "breaking")

7.12.6 Breaking a connection
The statement << to break a connection, >> should be << to end a connection, >>.

IBM
ACCEPT - DONE

7.12.6 Breaking a connection
The term << possible >> should be deleted.

IBM
REJECT (the title is breaking)

7.12.6 Breaking a connection
The statement << may be broken as the >> should be ended as the >>

IBM
REJECT (the title is breaking)

7.12.6 Breaking a connection
The statement << to a broken connection: >> should be << to a connection that has ended do to a BREAK: >>.

IBM
REJECT (the title is breaking)

7.12.6 Breaking a connection
The statement << the broken connection; >> should be << to a connection that has ended do to a BREAK: >>.

IBM
REJECT (the title is breaking)

7.12.6 Breaking a connection
The statement << a broken connection >> should be << a connection that has ended do to a BREAK >>.

IBM
REJECT (the title is breaking)

7.12.6 Breaking a connection
The statement << a broken connection >> should be << a connection that has ended do to a BREAK >>.

PostLB
ACCEPT - DONE ("considered broken due to loss of dword synchronization")

7.12.6 Breaking a connection

disconnection at the PHY
layer

makes no sense

(from George Penokie)

PostLB
REVIEW PROTOCOL WG
ACCEPT - DONE

Table 82 - Break connection responses
***
"The originating port shall assume the connection has been broken."

This "should" also trigger a link reset sequence, since a valid running XL or SL should always reply to BREAK with a BREAK after a connection has been opened.  No response means something is wrong.
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7.12.7 Closing a connection

CLOSE is used to close a connection of any protocol. The originating port for the close may have been either

the source or destination port when-the-cennectionwas-epened:

When an SSP device has both sent and received DONE, it shall transmit a CLOSE (NORMAL) (see 7.16.6).

When an STP initiator port or an expander device decides to close an STP connection, it shall transmit a
CLOSE (NORMAL) or CLOSE (CLEAR AFFILIATION) (see 7.17.3).

An STP initiator port may issue CLOSE (CLEAR AFFILIATION) in place of a CLOSE (NORMAL) to cause the
expander device on the far end of the STP connection to clear the affiliation between the STP initiator and the
SATA phy at the other end of the STP connection, leaving the phy available for another STP initiator to
establish a connection. This behavior is in addition to the normal effect of closing the connection. If an
expander that supports attachment of a SATA target receives CLOSE (CLEAR AFFILIATION), the expander
shall clear the affiliation between the STP initiator that sent the CLOSE (CLEAR AFFILIATION) and the phy at
the other end of the connection being closed.

No additional primitives for the connection shall follow the CLOSE. Expander devices shall close the
full-duplex connection upon detecting a CLOSE in each direction.

When a port has both transmitted and received CLOSE, it shall consider the connection closed.

Figure 71 shows the sequence for a closing an SSP connection.

transmitter receiver
DONE \\\\\\\\\\\\\\*
ACK
RRDY
DONE
‘/////////////// CLOSE
primitive
&4 sequence
CLOSE
primitive
sequence b
Ytime ¥ time

Figure 71 — Closing an SSP connection example
7.13 SAS link layer state machine for initiator phys and target phys (SL)

7.13.1 Overview

The SAS link layer (SL) state machine controls connections, handling both connection requests (OPEN
address frames), CLOSES, and BREAKSs. The state machine contains the following states:

a) SLO:ldle (see 7.13.3)(initial state);
b) SL1:ArbSel (see 7.13.4);

c) SL2:Selected (see 7.13.5);

d) SL3:Connected (see 7.13.6);

e) SL4:DisconnectWait (see 7.13.7);
f) SL5:BreakWait (see 7.13.8); and

g) SL6:Break (see 7.13.9).
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SEG Coomes
REJECT

7.13 SAS link layer state machine for initiator phys and target phys (SL)

The SL state machine starts with 0 state. Most others start with 1.

IBM
REJECT (it's more unclear with that phrase removed, which would confuse the source of the CLOSE).

7.12.7 Closing a connection
The statement << when the connection was opened. >> does not seem necessary and is unclear. It should be deleted.

IBM
ACCEPT - DONE (moved all the affiliation discussion to the STP closing a connection section (which is replacing the STP preparing to close section)))

7.12.7 Closing a connection
The statement << If an expander that supports attachment of a SATA target >> should start a new paragraph.

[also expander should be expander device]

IBM
ACCEPT - DONE (added parenthetical note in figure that ACK, RRDY, and NAK may be sent after the DONE)

Figure 71
It is not at all clear what the purpose of the ACK and RRDY indications from the transmitter is all about. This needs to be fixed.

DSS
REJECT

23. (T) Section 7.13 and 7.14. The state machines described in subclauses 7.13 and 7.14 are implementation details that are vendor specific and should not be included as normative text within a T10 standard. This standard should be limited to specifying observable behavior and refrain from specifying implementation.

PostLB
ACCEPT - DONE

7.13.1 Overview

Change
Overview
to
SL state machine overview


PostLB
ACCEPT - DONE

7.12.7 Closing a connection

Expanders (now STP target ports) are not allowed to originate CLOSE (CLEAR AFFILIATION) on their own.  Split into initiator sentence and STP target port sentence.


PostLB
ACCEPT - DONE

7.12.7 Closing a connection

Move protocol-specific sentences into protocol-specific sections 7.16.6, 7.17.3, and 7.18.3

Move the picture as is into 7.16.6.  Replace with simpler picture showing only CLOSE (not DONE) - show both sequential and concurrent CLOSEs.


PostLB
ACCEPT - DONE

7.12.7 Closing a connection

Change
primitives
to
dwords

(not just primitives matter)
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The state machine shall start in the SLO:Idle state. The state machine shall transition to the SLO:ldle state from
any other state after receiving an Enable Disable SAS Link (Disable) parameter from-the-SEIR-state
rmachines (see 7.8.5).

The SL state machine receives the following parameters frem-the-SSP-STR-and-SMPlinktayerstate
a) Request Break; and
b) Request Close.
The SL state machine sends the following parameters to the SSP, STP, and SMP link layer state machines:

a) Enable Disable SSP;
b) Enable Disable STP; and
c) Enable Disable SMP.

The SL state machine receives the following parameters frem-the-SEIR-state-machines (see 7.8.5):

a) Enable Disable SAS Link (Enable); and
b) Enable Disable SAS Link (Disable).

Unless otherwise stated within the state description, all disparity errors, illegal characters, and unexpected
primitives (i.e., any primitive not described in the description of the SL state) received within any SL state shall
be ignored and idle dwords shall be transmitted.

Any detection of an internal error shall cause the SL state machine to transition to the SL5:BreakWait state.

=
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IBM
REJECT (from other state machines in other sections is good to mention)

7.13.1 Overview
The statement << from the SL_IR state machines >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

IBM
REJECT (from other state machines in other sections is good to mention)

7.13.1 Overview
The statement << from the SSP, STP, and SMP link layer state
machines: >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

IBM
REJECT (from other state machines in other sections is good to mention)

7.13.1 Overview
The statement << from the SL_IR state machines >> should be deleted as  the general rule is that we do not state where things come from in state diagrams.

PostLB
ACCEPT - DONE

7.13.1 SL state machine overview

add open timeout timer, close timeout timer, and break timeout timer to a list in front of this state machine?
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Figure 72 describes the SAS link layer state machine.

T10/1562-D Revision 3

SLO:ldle SAS link layer (SL) state machine (part 1)
! ¢
Open
Connection [ SL4:
~—<p SL1:ArbSel SL5:BreakWait | DisconnectWait
=
Open Failed  Connection
------ - Closed -- ’ .
Connection
! > Closed *+
Stop Arb A <
Change
< Received 4
| - v SL3:Connected
P 4 Connection
! L-~" Opened
Change ( .
Received g g
it SSP, ---Request Break-»| —
Enable SMP
. == ---=Request Close$»
L Dg:ts)le > orSTR __EsrggleEDistz)alble_ » SSP
SLIR Link SL2:Selected A (Enable)
(Enable) \_ > ' | ___Enable Disable__>5|vIP
) Connection SMP (Enable) —
> o Enable Disabl
nable Disable
- - -9 STP
Enable Disable > STP (Enable)
-f- - - - >
Enable SSP (Disable) SSP .
Disable Enable Disabl Connection ).
SAS | _ ¢ _Enable bisable_ o o\ p [==- Closed
Link SMP (Disable) —_—
(Disable) Enable Disable
_lowe --<- : --»STP
SR STP (Disable) SL6:Break
= Accept_Reject >
CaUSIng Opens
transiton| |} | =020 ~TTT=-=-+ >
to Y,
Lo:Idle) >
¢

Figure 72 — SAS link layer (SL) state machine (part 1)
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IBM
ACCEPT - DONE (made arrow touch box, left text alone)

Figure 72
The << Enable Disable Link Layer (Disable) >> confirmation needs to touch the edge of the state machine box. The statement << (to all states in all state machines, causing transition to SL0:Idle) >> should be changed to << (This parameter causes a transition to SL0:Idle) >>.
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Figure 73 describes the parameters sent to the SL transmitter and received from the SL receiver.

il (CHANGE) Received

Received
AlIP
T~ 77 Received >
BROADCAST
>

il (CHANGE) Received”

+--SOAF Received = -
=-Data Dword Received=>
-+--EOAF Received ==

SLO:

SAS link layer (SL) state machine (part 2)

Idle

+ - -SOAF Received = ->
Data Dword Received-
+ - -EOAF Received = -

BROADCAST

+ - -SOAF Received = =>
Data Dword Received->

+--EOAF Received ==
BREAK _____
"~~~ Received >

OPEN_R_EJECT___{>
Received

OPEN_ACCEPT __ |

_ Transmit _
Idle Dword

>

SL1:ArbSel

Transmit
SOAF/Open/EOAF ™

Transmit
Idle Dword™ ™~

SL2:Selected

BREAK
Received

[ Transmit _
OPEN_REJECT

[ Transmit )
OPEN_ACCEPT

-~

I~

SL5:BreakWait
Transmit
- - -->
_ BREAK > BREAK
Received .
| Transmit ->
Idle Dword
SL4:
DisconnectWait
Transmit
= -->
__ BREAK . CLOSE
Received .
| Transmit ->
__ CLOSE e Idle Dword
Received
SL3:Connected
BREAK
-_Received-_l> .
| Transmit >
Idle Dword
SL6:Break
Transmit
~~Break ~">

Figure 73 — SAS link layer (SL) state machine (part 2)

7.13.2 SL transmitter and receiver

When the SL transmitter is requested to transmit a dword from any state within the SAS link layer state

machine, it shall transmit that dword. If there are multiple requests to transmit primitives, the following priority

should be followed when selecting the primitives:

1)
2)
3)
4)

BREAK;
CLOSE;
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OPEN_ACCEPT or OPEN_REJECT,
SOAF/OPEN address frame/EOAF; then

=
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IBM
ACCEPT - DONE

7.13.2 SL transmitter and receiver
There should be a list of inputs and outputs from the SL transmitter listed in this section.  Something like this should be added. << The SL state machine sends the following parameters to the SL transmitter:
a, b, c list of outputs 
The SL state machine receives the following parameters from the SL receiver:
a, b, c list of inputs

PostLB
ACCEPT - DONE

Figure 73 - SL state machine part 2

add cutouts to be consistent
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5) idle dword. @

When the SL transmitter has been requested to transmit a OPEN address frame (i.e., SOAF, the data dwords
of the OPEN address frame, and an EOAF) and a primitive is requested to be transmitted while the frame is
being transmitted, the SL transmitter shall not transmit the indicated primitive by inserting the primitive
between the frames’ dwords.

The SL receiver shall ignore any primitive received inside an OPEN address frame. In this case, a dword shall
be considered inside a frame when it is received after an SOAF and before an EOAF if the primitive is
received after the 8th data dword following the SOAF.

7.13.3 SLO:Idle state

7.13.3.1 State description

The SLO:Idle state is the initial state and is the state that is used when the SL state machine is activated and
there is no active connection.

Upon entry to this state, this state shall send Enable Disable SSP (Disable), Enable Disable SMP (Disable),
and Enable Disable STP (Disable) parameters to the SSP, SMP, and STP link layer state machines.

After an Enable Disable SSP Link (Enable) confirmation is received this state shall send an Enable Disable
SSP Link (Enable) confirmation to the port layer.

This state shall request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to
the SL transmitter (see 7.3).

If a BROADCAST (CHANGE) Received parameter is received, this state shall send a Change Received
confirmation to the management layer.

An address frame (i.e., all the data dwords between an SOAF and EOAF) shall be discarded if any of the
following conditions are true:

a) the number of data dwords between the SOAF and EOAF is not 8 data dwords; or
b) thereis a CRC error.

If consecutive SOAF Received parameters are received without an intervening EOAF Received parameter
(i.e., SOAF, data dwords, SOAF, data dwords, and EOAF instead of SOAF, data dwords, EOAF, SOAF, data
dwords, and EOAF) then this state shall discard all data dwords between those SOAFs.

If the frame is discarded then no further action is taken by this state.

7.13.3.2 Transition SLO:Idle to SL1:ArbSel

This transition shall occur after both an Enable Disable SAS Link (Enable) confirmation is received and an
Open Connection request is received. The Open Connection request includes these arguments:

a) source SAS address;

b) destination SAS address;
c) protocol;

d) arbitration wait time;

e) link rate;

f) initiator bit; and

g) initiator connection tag.

7.13.3.3 Transition SLO:Idle to SL2:Selected

This transition shall occur after both an Enable Disable SAS Link (Enable) confirmation is received and a valid
OPEN address frame is received.

A valid OPEN address frame is 8 data dwords long and has no CRC error (see 7.7.3).
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LSI Lohmeyer
ACCEPT - DONE (changes per other comments)

7.13.2 SL transmitter and receiver

The last two paragraphs of this subclause are nearly identical to the last two paragraphs in 7.8.6 and thus have the same issues identified there. These paragraphs need similar changes.


LSI Lohmeyer
REJECT (this sentence deleted instead)

7.13.3.1 State description

In the third paragraph, neither of the confirmations listed are shown in figure 72. Please add them to the figure.


MXO
ACCEPT - DONE (per 2/25 WG meeting, deleted this paragraph.  The SL state machine parses incoming frames dword-by-dword; the receiver doesn't parse the frame and need any such rule)

7.13.2 SL transmitter and receiver, third paragraph
Reword this paragraph to:  “The SL receiver shall ignore any primitives received inside an OPEN address frame (i.e., after an SOAF but before the subsequent EOAF) except SOAF and BREAK.  If a receiver receives a second SOAF after receiving an SOAF but before receiving a subsequent EOAF, then the receiver shall ignore the dwords before the second SOAF (i.e., the receiver shall consider the second SOAF as the start of a new IDENTIFY address frame). If a receiver receives a BREAK after receiving an SOAF but before receiving a subsequent EOAF, then the receiver shall ignore the dwords before the BREAK (i.e., ignore the IDENTIFY address frame).”

SEG Worden
ACCEPT - DONE (although I disagree with this.  There is no good reason to allow BREAKs inside an OPEN address frame. It may lead to BREAK loops.)

7.13.2 SL transmitter and receiver

change <shall not transmit the indicated primitive>
to "shall transmit the indicated primitive"

(section 7.7.1 says you can)


SEG Worden
ACCEPT - DONE (deleted this paragraph.  SL_IR sends Phy Enabled upstream which should suffice. No need for SSP, SMP, and STP link layers to send anything themselves.)

7.13.3 SL0:Idle state
7.13.3.1 State description

<After an Enable Disable SSP Link (Enable) confirmation is received this state shall send an Enable Disable
SSP Link (Enable) confirmation to the port layer.>

Three things:
1) Fig 72 says "SAS Link" (not SSP) and
2) these say  confirmations and if so  should be denoted by pink up and down arrows in figure 72
3) This confirmation is not on the Port layer state machines or mentioned in th eport layer writeup.

SEG Worden
REJECT (it's the first one listed in table 18)

7.13.2 SL transmitter and receiver

<shall send a Change Received
confirmation>

(this confirmation is not listed in table 18 - Confirmations between ... or application layer) 

IBM
REJECT (but deleted whole paragraph)

7.13.2 SL transmitter and receiver
The statement << The SL receiver shall ignore any primitive received inside an OPEN address frame. In this case, a dword shall be considered inside a frame when it is received after an SOAF and before an EOAF if the primitive is received after the 8th data dword following the SOAF. >> seems to be confusing. 
Changing it to the following may help 
<< The SL receiver shall ignore any primitive received inside an OPEN address frame. In this case, a primitive shall be considered inside a frame when it is received within the first eight data dwords after an SOAF. >>

IBM
ACCEPT - DONE (but paragraph deleted)

7.13.3.1 State description
The statement << SSP Link (Enable) confirmation is received >> should be << SSP Link (Enable) parameter is received >>

IBM
ACCEPT - DONE (modeled after XL0 wording; dropped "activated" concept)

7.13.3.1 State description
The statement << that is used when the SL state machine is activated and there is no active connection >> should be << that is used when the SL state machine is activated and there is no pending or active connection >>. This should be the same wording that is used in the XL0 state description in 7.14.2.1.

IBM
ACCEPT - DONE

7.13.3.1 State description
The statement << The SL0:Idle state is the >> should be << This state is the >>.

INTC
REJECT (missing SOAFs just mean the frame data looks like idle dwords. The EOAF is then ignored.)

7.13.3.1 State Description
par. 7 .  (i.e) Explanation missing regarding what should be done about 
data dwords transmitted between consecutive EOAFs.  SOAFs is clear.
(Multiple occurrences)

LSI Day
REJECT (the SL receiver doesn't care about ALIGNs and NOTIFYs.  A receiver closer to the physical link picks them off.)

7.13.2 SL transmitter and receiver
page 174

ALIGNs are allowed inside of address frames.
Change wording in second paragraph to "... a primitive other than ALIGN is requested ...".
Change wording in third paragraph to "... shall ignore any primitive other than ALIGN received inside ..."


PostLB
ACCEPT - DONE

7.13.3.2 SL0:Idle to SL1:ArbSel

link rate should be connection rate



PostLB
ACCEPT - DONE

7.13.3.2 SL0:Idle to SL1:ArbSel

reword 
<<is received and an
..  is received.>> to <<receiving both...and...>

PostLB
ACCEPT - DONE

7.13.3.2 SL0:Idle to SL2:Selected

reword 
<<is received and an
..  is received.>> to <<receiving both...and...>

PostLB
REFER PROTOCOL WG

7.13.2 SL transmitter and receiver
***
Going into March T10 week, there is still debate on how BREAK should be handled. 03-120 proposes ignoring it inside an OPEN address frame (the correct answer)
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7.13.4 SL1:ArbSel state

7.13.4.1 State description
This state is used to make a connection request.
This state shall:

1) request an OPEN address frame be transmitted by sending an Transmit SOAF/open/EOAF
parameter to the SL transmitter with the address frame fields set to the arguments received with the
Open Connection request;

2) initialize an open timeout timer to 1 ms, start the open timeout timer; and

3) request idle dwords be transmitted by repeatedly sending a Transmit Idle Dword parameter to the SL
transmitter.

This state shall not respond to incoming BREAKs, OPEN_REJECTs, and OPEN_ACCEPTSs until after the
OPEN address frame has been transmitted.

If a BROADCAST (CHANGE) Received parameter is received this state shall send a Change Received
confirmation to the management layer.

If an AIP Received parameter is received after requesting the OPEN address frame be transmitted, the open
timeout timer shall be set to its initial value of 1 ms and resume counting. The state machine shall not enforce
a limit on the number of AIPs received.

An address frame (i.e., all the data dwords between an SOAF and EOAF) shall be discarded if any of the
following conditions are true:

a) the number of data dwords between the SOAF and EOAF is not 8 data dwords; or
b) thereis a CRC error.

If consecutive SOAF Received parameters are received without an intervening EOAF Received parameter
(i.e., SOAF, data dwords, SOAF, data dwords, and EOAF instead of SOAF, data dwords, EOAF, SOAF, data
dwords, and EOAF) then this state shall discard all data dwords between those SOAFs.

c) |If the frame is discarded then no further action is taken by this state relating to the invalid address
frame.

7.13.4.2 Transition SL1:ArbSel to SLO:Idle

This transition shall occur after receiving an OPEN_REJECT Received parame