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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 it approved this standard, INCITS had the following
members:

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

John B. Lohmeyer, Chair Mark S. Evans, Vice-Chair Ralph O. Weber, Secretary

Introduction
This standard encompasses the following:
Clause 1 describes the scope.
Clause 2 provides normative references for the entire standard.
Clause 3 provides definitions, abbreviations, and conventions used within the entire standard.
Clause 4 describes Models.
Clause 5 describes USB requirements.
Clause 6 describes Transport requirements.
Annex A is a placeholder

Working Draft USB Attached SCSI (UAS) 5
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AMERICAN NATIONAL STANDARD BSR INCITS ***-200x

American National Standard
for Information Technology —

USB Attached SCSI (UAS)

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 USB 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 command
sets (e.g., Primary command set
SBC-3 (ISO/IEC 14776-323), (shared for all device types)
SSC-3 (ISO/IEC 14776-333), (SPC-4 (ISO/IEC 14776-454))
MMC-5 (ISO/IEC 14776-365))

SCSi transport protocols (e.g.,
SAS-2 (ISO/IEC 14776-152),
FCP-4 (ISO/IEC 14776-224),

this standard)

Interconnects (e.g.,
SPI-5 (ISO/IEC 14776-115),
Fibre Channel (ISO/IEC 14165))

SCSI Architecture Model
(SAM-4 (ISO/IEC 14776-414))

Figure 1 — SCSI document relationships

USB Attached SCSI is a new generation of USB Transport Standards. This standard supports the following
features in support of USB-2 and future USB specifications:

a) does not interfere with the USB Mass Storage Class (MSC) bulk-only transport;

b) mechanism to send commands associated with any T10 standard to a USB device;
c) support for queuing in the protocol;

d) support for autosense;

e) compliance with SCSI Architecture Model - 4 (SAM-4) or later; and

f) other capabilities.

Working Draft USB Attached SCSI (UAS) 1
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2 Normative references

2.1 Normative References

Referenced standards and specifications 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 (e.g., ISO, IEC); and
c) approved and draft foreign standards (e.g., 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
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

INCITS Isrltfr:g::igsnal Committee for Information Technology hitp:/fwww.incits.org
ISO International Standards Organization http://www.iso.ch
ITI Information Technology Industry Council http://www.itic.org
JIS Japanese Industrial Standards Committee http://www.jisc.org
T10 INCITS T10 SCSI storage interfaces http://www.t10.0rg
T11 INCITS T11 Fibre Channel interfaces http://www.t11.0rg
T13 INCITS T13 ATA storage interface http://www.t13.0rg

Additional availability contact information is provided below as needed.

2.2 Approved references

At the time of publication, the following referenced standards or technical reports were approved:

Editor’s Note 1: This approved reference is just a placeholder for formatting.

Editor’s Note 2: Should USB2 be an approved reference? It is certainly an integral part of what we
are doing...

2 Working Draft USB Attached SCSI (UAS)
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ANSI INCITS TR-35-2004, Methodologies for Jitter and Signal Quality Specification (MJSQ). When MJSQ is
referenced from this standard, the FC Port terminology used within MJSQ should be substituted with SAS phy
terminology.

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.

ISO/IEC 14776-414, SCSI Architecture Model-4 (SAM-4) (T10/1683-D)

ISO/IEC 14776-454, SCSI Primary Commands-4 (SPC-4) (T10/1731-D)

ISO/IEC 14776-323, SCSI Block Commands-3 (SBC-3) (T10/1799-D)

ISO/IEC 14776-372, SCSI Enclosure Services-2 (SES-2) (T10/1559-D)
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 these documents, 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.

Universal Serial Bus Specification Rev 2.0 (USB 2.0). April 27, 2000

NOTE 2 — For information on the current status of USB documents, see the USB Implementors
Forum at http://www.usb.org.

Serial ATA 2.6 (SATA-2). 15 February 2007

NOTE 3 — For information on the current status of Serial ATA documents, see the Serial ATA Interna-
tional Organization at http://www.sata-io.org.

SFF-8086, Compact Multilane Series: Common Elements
NOTE 4 — For more information on the current status of SFF document, 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.

OMG Unified Modeling Language (UML) Specification. Version 1.5, March 2003.

NOTE 5 — For more information on the UML specification, contact the Object Modeling Group at
http://www.omg.org.

PANTONE® Color Formula Guide

NOTE 6 — Pantone® and PANTONE MATCHING SYSTEM® are registered trademarks of Pantone,
Inc. For more information on Pantone colors, contact Pantone, Inc. at http://www.pantone.com.

Working Draft USB Attached SCSI (UAS) 3
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3 Definitions, abbreviations, and conventions

3.1 Definitions and abbreviations

3.1.1 28-bit command: A command which uses Features (7:0), Count (7:0), LBA (27:0), Device
(15:8) and Command (7:0) to specify its arguments.
3.1.2 48-bit command: A command which uses Features (15:0), Count (15:0), LBA (47:0), Device

(15:8) and Command (7:0) to specify its arguments.

3.2 Conventions

Editor’s Note 3: Please ignore subclause 3.2 for now. This has not been updated... Would like to
adopt the “n..m” range convention. Want to keep the m:n bit notation.

3.2.1 Overview

3.2.2 Precedence

If there is a conflict between text, figures, and tables, the precedence shall be tables, figures, then text.
3.2.3 Lists

3.2.3.1 Lists overview

Lists shall be introduced by a complete grammatical proposition followed by a colon and completed by the items
in the list.

Each item in a list shall be preceded by an identification with the style of the identification being determined by
whether the list is intended to be an ordered list or an unordered list.

If the item in a list is not a complete sentence, then the first word in the item shall not be capitalized. If the item in
a list is a complete sentence, then the first word in the item shall be capitalized,

Each item in a list shall end with a semicolon, except the last item, which shall end in a period. The next to the
last entry in the list shall end with a semicolon followed by an “and” or an “or” (i.e., “...; and”, or “...; or”). The
“and” is used if all the items in the list are required. The “or” is used if only one or more items in the list are
required.

3.2.3.2 Unordered lists

An unordered list is one in which the order of the listed items in unimportant (i.e., it does not matter where in the
list an item occurs as all items have equal importance). Each list item shall start with a lower case letter followed
by a close parenthesis. If it is necessary to subdivide a list item further with an additional unordered list (i.e.,
have a nested unordered list), then the nested unordered list shall be indented and each item in the nested
unordered list shall start with an upper case letter followed by a close parenthesis.

The following is an example of an unordered list with a nested unordered list:
The following are the items for the assembly:

a) abox containing:
A) abolt;
B) anut; and
C) awasher;
b) a screwdriver; and
c) awrench.

4 Working Draft USB Attached SCSI (UAS)
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3.2.3.3 Ordered lists

An ordered list is one in which the order of the listed items is important (i.e., item n is required before item n+1).
Each listed item starts with an Western-Arabic numeral followed by a close parenthesis. If it is necessary to
subdivide a list item further with an additional unordered list (i.e., have a nested unordered list), then the nested
unordered list shall be indented and each item in the nested unordered list shall start with an upper case letter
followed by a close parenthesis.

The following is an example of an ordered list with a nested unordered list:
The following are the instructions for the assembly:

1) Remove the contents from the box;

2) Assemble the item;
A) Use a screwdriver to tighten the screws; and
B) Use a wrench to tighten the bolts;
and

3) Take a break.

3.2.4 Keywords

Several keywords are used to differentiate between different levels of requirements and options.

3.2.4.1 expected: A keyword used to describe the behavior of the hardware or software in the design models
assumed by this standard. Other hardware and software design models may also be implemented.

3.2.4.2 mandatory: A keyword indicating items to be implemented as defined by this standard.
3.2.4.3 may: A keyword that indicates flexibility of choice with no implied preference.

3.2.4.4 N/A: A keyword that indicates a field is not applicable and has no defined value and should not be
checked by the host or device.

3.2.4.5 obsolete: A keyword indicating that the designated bits, bytes, words, fields, and code values that may
have been defined in previous standards are not defined in this standard and shall not be reclaimed for
other uses in future standards. However, some degree of functionality may be required for items desig-
nated as “obsolete” to provide for backward compatibility.

Obsolete commands should not be used by the host. Commands defined as obsolete may be command
aborted by devices conforming to this standard. However, if a device does not return command aborted
for an obsolete command, then the device shall return command completion for the command.

3.2.4.6 optional: A keyword that describes features that are not required by this standard. However, if any
optional feature defined by the standard is implemented, the feature shall be implemented in the way
defined by the standard.

3.2.4.7 prohibited: A keyword indicating that an item shall not be implemented by an implementation.

3.2.4.8 reserved: A keyword indicating reserved bits, bytes, words, fields, and code values that are set aside for
future standardization. Their use and interpretation may be specified by future extensions to this or other
standards. A reserved bit, byte, word, or field shall be cleared to zero, or in accordance with a future
extension to this standard. The recipient shall not check reserved bits, bytes, words, or fields. Receipt
of reserved code values in defined fields shall be treated as a command parameter error and reported by
returning command aborted.

3.2.49retired: A keyword indicating that the designated bits, bytes, words, fields, and code values that had
been defined in previous standards are not defined in this standard and may be reclaimed for other uses
in future standards. If retired bits, bytes, words, fields, or code values are used before they are
reclaimed, they shall have the meaning or functionality as described in previous standards.

Working Draft USB Attached SCSI (UAS) 5
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3.2.4.10 shall: A keyword indicating a mandatory requirement. Designers are required to implement all such
mandatory requirements to ensure interoperability with other products that conform to this standard.

3.2.4.11 should: A keyword indicating flexibility of choice with a strongly preferred alternative. Equivalent to the
phrase “it is recommended”.
3.2.5 Numbering

Numbers that are not immediately followed by a lowercase “b” or “h” are decimal values. Numbers that are
immediately followed by a lowercase “b” (e.g., 01b) are binary values. Numbers that are immediately followed by
a lowercase “h” (e.g., 3Ah) are hexadecimal values.

Underscores or spaces may be included in number representations to increase readability or delineate field
boundaries (e.g., FFFF_FFFFh, FFFF FFFFh, and FFFFFFFFh represent the same number).

3.2.6 Bit conventions

3.2.7 State diagram conventions

State diagrams shall be as shown in Figure 2.

State Designator: State_name State Designator: State_name
Entry Condition Exit Condition
—Transition Label————p» B - —Transition Label—» State_Name
" . Transition Condition . .
Transition Action Transition Action
—Transition Label -

Transition Action

Transition Condition

Transition Label—
Transition Action

/C :

State re-entry

Figure 2 — State diagram convention

Each state is identified by a state designator and a state name. The state designator is unique among all states
in all state diagrams in this document. The state designator consists of a set of letters that are capitalized in the
title of the figure containing the state diagram followed by a unique number. The state name is a brief description
of the primary action taken during the state, and the same state name may appear in other state diagrams. If the
same primary function occurs in other states in the same state diagram, they are designated with a unique letter
at the end of the name. Additional actions may be taken while in a state and these actions are described in the
state description text.

Each transition is identified by a transition label and a transition condition. The transition label consists of the
state designator of the state from which the transition is being made followed by the state designator of the state
to which the transition is being made. In some cases, the transition to enter or exit a state diagram may come
from or go to a number of state diagrams, depending on the command being processed. In this case, the state
designator is labeled State_name. The transition condition is a brief description of the event or condition that
causes the transition to occur and may include a transition action, indicated in italics, that is taken when the
transition occurs. This action is described in the transition description text.

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.
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Transitions from state to state shall be instantaneous.
3.2.8 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 7 — 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.

In a field containing a text string (e.g., ASCIl or UTF-8), the MSB label is the MSB of the first character and the
LSB label is the LSB of the last character.

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

A data dword consists of 32 bits. Table 2 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 2 — 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 LSB

Value

Table 3 shows a data dword containing four one-byte fields, where byte O (the first byte) is on the left and byte 3
(the fourth byte) is on the right. Each byte has an MSB on the left and an LSB on the right.

Table 3 — Data dword containing four one-byte fields

31|30|29|28|27|26|25|24

23|22| 21 |2o|19| 18 |17|16

15|14|13|12|11|10| 9 | 8

7|6|5|4|3|2|1|0

Byte 0

MSB (First byte)

LSB

Byte 1

MSB (Second byte)

LSB

Byte 2

MSB  Third byte)

LSB

Byte 3

MSB (Fourth byte)

LSB
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4 Model

4.1 Overview

4.2 Placeholder
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5 USB

Editor’s Note 4: Do we need a mechanism to map tags to endpoints? If there is only 1 in each
direction, there is no map. However, if you have multiple endpoints in each direction (or
sub-endpoints possibly for USB3), a mapping function could speed things up.

5.1 Overview

This clause describes all information associated with USB to support this transport. This includes USB
descriptors and backward compatibility with existing mass storage protocols.

5.2 Backward Compatibility

This transport shall coexist with other USB Mass storage protocols and interfaces

5.3 USB Resource Requirements
5.3.1 Overview

This transport requires one Device Descriptor, one Configuration Descriptor, one Interface Descriptor, and two
Endpoint Descriptors (Bulk-in and Bulk-Out). This transport also utilizes the control endpoint.

5.3.2 USB Class Specific Requests

5.3.3 USB Descriptors

Editor’s Note 5: How much of this do we need if any... Will add descriptive text under the tables if we
decide to keep them. Most of it would punt to the USB core spec. This could go into the model
section, or it could go into a USB class definition.

Working Draft USB Attached SCSI (UAS) 9
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5.3.3.1 Device Descriptor

Table 4 — USB Device Descriptor

January 29, 2008

Bit

Byte 7 6 5 4 3 2 0
0 B LENGTH (12h)
1 B DESCRIPTOR TYPE (01h)
2 (LSB) BCD USB _
3 (MSB)
4 B DEVICE CLASS (00h)
5 B DEVICE SUBCLASS (00h)
6 B DEVICE PROTOCOL (00h)
7 B MAX PACKET SIZE
8 (LSB) ID VENDOR _
9 (MSB)
10 (LSB) ID PRODUCT _
11 (MSB)
12 (LSB) BCD DEVICE _
13 (MSB)
14 | MANUFACTURER
15 | PRODUCT
16 | SERIAL NUMBER
17 B NUM CONFIGURATIONS
Editor’s Note 6: Do we want to specify WWN somewhere here, possibly in place of or as the serial
number?
5.3.3.2 Configuration Descriptor
Table 5 — USB Configuration Descriptor
Bit
Byte 7 6 5 4 3 2 0
0 B LENGTH (09h)
1 B DESCRIPTOR TYPE (02h)
2 (LSB) W TOTAL LENGTH
3 (MSB)
4 B NUM INTERFACES
5 B CONFIGURATION VALUE
6 | CONFIGURATION
7 SELF REMOTE
RESERVED | | o0 WAKEUP RESERVED
8 MAX POWER
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5.3.3.3 Interface Descriptor

Table 6 — USB Interface Descriptor

T10/2095-D Revision 0

Bit
Byte

7 6 5 4 3 2 1

B LENGTH (09h)

B DESCRIPTOR TYPE (04h)

B INTERFACE NUMBER

B ALTERNATE SETTING

B NUM ENDPOINTS

B INTERFACE CLASS

B INTERFACE SUBCLASS

B INTERFACE PROTOCOL

O N| O O] | W[ V| | O

I INTERFACE

5.3.3.4 Endpoint Descriptors

The following endpoint descriptors are required.

Table 7 — USB Bulk-In Endpoint Descriptor

Bit
Byte

7 6 5 4 3 2 1

B LENGTH (07h)

B DESCRIPTOR TYPE (05h)

DIR (1b) | RESERVED ENDPOINT NUMBER

BM ATTRIBUTES (02h)

(LSB)
W MAX PACKET SIZE

(MSB)

O O | W N| | O

RESERVED

Table 8 — USB Bulk-Out Endpoint Descriptor

Bit
Byte

7 6 5 4 3 2 1

B LENGTH (07h)

B DESCRIPTOR TYPE (05h)

DIR (Ob) | RESERVED | ENDPOINT NUMBER

BM ATTRIBUTES (02h)

(LSB)
W MAX PACKET SIZE

O O | W V| | O

(MSB)

RESERVED

Working Draft USB Attached SCSI (UAS)
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6 Transport

6.1 Overview

This clause describes the transport protocol. This includes Information Units, data transfer sequences, and
transport management.

6.2 Information Units

Editor’s Note 7: The USB Max Packet Size will affect the maximum size of an IU. The current design
will require a Minimum Max Packet Size of 32 to support 16 byte CDB’s. USB does not require that
the Max Packet Size be a binary multiple, but the BOT spec did. If you go away from the power of 2,
a host could use only 6 byte CDB’s on a device with a Max Packet Size of 22. Alternatively, if we
made the LUN field optional (placed it at the end of the Command IU), then this protocol as defined
would support a max packet size of 16 with 6 byte commands. USB Max Packet Size will also affect
the amount of sense data that can be returned. If the max packet size is 16, then you may only return
a maximum of 8 bytes of sense data.

Editor’s Note 8: Currently, all the IU length fields are set at 2 bytes. However, since max packet size
limits the size of the IU’s, could we reduct the length to 1 byte reasonably?

6.2.1 Command U

Each Command IU shall be sent in a single USB packet. The Command IU shall not share a packet with any
other Information Unit or data. Table 9 describes the Command IU.

Table 9 — Command IU

Bit
Byte 7 6 5 4 3 2 1 0
0 COMMAND IU ID (01h)
1 RESERVED
2 (MSB) TAG
3 (LSB)
4 (MSB) LENGTH
5 (LSB)
6 RESERVED TASK PRIORITY TASK ATTRIBUTE
7 RESERVED
8
15 LOGICAL UNIT NUMBER
16 CDB
31
32
T3 ENGTIE ADDITIONAL CDB BYTES

The coMMAND 1U ID of 01h defines the format of the data following byte 3.

The LENGTH field defines the number of bytes in this Command IU folliwing the LENGTH field. The LENGTH field
shall be greater than 15. This is the number of bytes needed to transport a six byte cbs.

The TAG field contains the task tag defined in SAM-4.
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The LOGICAL UNIT NUMBER field contains the address of the logical unit. The structure of the LOGICAL UNIT NUMBER
field shall be as defined in SAM-4. If the addressed logical unit does not exist, the task manager shall follow the
rules for selection of incorrect logical units defined in SAM-4.

The TASK PRIORITY field specifies the relative scheduling of the task containing this command in relation to other
tasks already in the task set, if the tasks have SIMPLE task attributes (see SAM-4).

The TASK ATTRIBUTE field is defined in table 10.

Table 10 — TASK ATTRIBUTE field

Code Task Attribute Description

000b | SIMPLE Specifies that the task be managed according to the rules for a simple
task attribute (see SAM-4).

001b | HEAD OF QUEUE | Specifies that the task be managed according to the rules for a head of
queue task attribute (see SAM-4).

010b | ORDERED Specifies that the task be managed according to the rules for an ordered
task attribute (see SAM-4).

011b | Reserved

100b [ ACA Specifies that the task be managed according to the rules for an
automatic contingent allegiance task attribute (see SAM-4).

101b..111b | Reserved
6.2.2 Data IU

Editor’s Note 9: Do we want to change this definition so that data can be included with the I[U? Max
Packet Size will cause mileage to vary... Separate packet for the Data IU could prevent double
buffering when the packet is received. Since the maximum packet size that can be supported by any
USB2 device is 512 bytes, and 16 of those are taken by the data IU, you will always need to follow
transfers to/from the media with data. Allowing data with the IU allows commands which transfer
small amounts of data to include the data with the IU. This could speed performance on things like
mode sense and mode select. This is especially true if you allow the status IU to share with the data.
My concern would then become one of synchronization. By keeping the IU packets separate,
synchronization becomes less of an issue.

The data iu is used to pass data between initiators and targets. Each Data IU shall be sent in a single USB
packet. The Data IU shall not share a packet with any other Information Unit or data. Data will follow the Data U
and may be sent in any packet size that is legal for USB. Table 11 describes the Data IU.

Table 11 — Data IU

Bit
Byte 7 6 5 4 3 2 1 0
0 DATA 1U ID (02h)
1 RESERVED
2 (MSB) TAG
3 (LsB)
4
5 DATA LENGTH
8
START OFFSET
15

The DATA 1U ID of 02h defines the format of the data following byte 3.

The TAG field contains the task tag defined in SAM-4.
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The DATA LENGTH field indicates the number of bytes that shall follow this Data IU.
The START OFFSET field contains the application client buffer offset as described by SAM-4.
6.2.3 Transfer Ready U

The Transfer Ready IU is sent by a target port to request write data from the initiator port during a write command
or a bidirectional command. Table 16 describes the Transfer Ready IU.

Table 12 — Transfer Ready IU

Bit
Byte 7 6 5 4 3 2 1 0
0 TRANSFER READY IU ID (06h)
1 RESERVED
2 (MSB) TAG
3 (LsB)
4 (MSB)
WRITE DATA LENGTH
7 (LSB)
8 (MSB) REQUESTED OFFSET
15 (LSB)

The TRANSFER READY IU ID of 06h defines the format of the data following byte 3.
The TAG field contains the task tag defined in SAM-4.

The REQUESTED OFFSET field contains the application client buffer offset of the segment of write data in the
data-out buffer that the initiator port may transmit to the logical unit using write Data IUs. The requested offset
shall be a multiple of four (i.e., each write DATA frame shall begin transferring data on a dword boundary).

Editor’s Note 10: Do we really need to impose this limitation on USB devices? If you have a high
performance USB device (like a RAID), you may wish to do the first Transfer Read 1U with a non-zero
offset.

The REQUESTED OFFSET field shall be zero for the first Transfer Ready IU.

If any additional Transfer Ready IUs are required for the command and transport-layer retries are not being used,
the REQUESTED OFFSET field shall be set to the sum of the REQUESTED OFFSET and WRITE DATA LENGTH of the
previous Transfer Ready IU.

The WRITE DATA LENGTH field contains the number of bytes of write data the initiator port may transmit to the
logical unit using write DATA frames from the application client data-out buffer starting at the requested offset.
The target port shall set the WRITE DATA LENGTH field to a value greater than or equal to 00000001h. If the value
in the MAXIMUM BURST SIzE field in the Disconnect-Reconnect mode page is not zero, the target port shall set the
WRITE DATA LENGTH field to a value less than or equal to the value in the MAXIMUM BURST SIZE field.

Editor’s Note 11: Do we need this buffer alignment limitation for USB? The same issue exists for the
offset as well.

If an target port transmits an Transfer Ready |U containing a WRITE DATA LENGTH field that is not divisible by four,
the target port shall not transmit any subsequent Transfer Ready IUs for that command (i.e., only the last
Transfer Ready U for a command may request a non-dword multiple write data length).
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6.2.4 Status IUs
6.2.4.1 Sense U

T10/2095-D Revision 0

The Sense IU is used to pass status from the target to the initiator. Each Sense IU shall be sent in a single USB
packet. The Sense IU shall not share a packet with any other Information Unit or data. Table 13 describes the

Sense |U.
Table 13 — Sense U
Bit
Byte 7 5 4 3 1 0
0 SENSE IU ID (03h)
1 RESERVED
2 (MSB) TAG
3 (LSB)
4 LENGTH
5
6 STATUS
7 RESERVED
8
SENSE DATA
LENGTH + 5

The SeNSE U ID of 03h defines the format of the data following byte 3.

The TAG field contains the task tag defined in SAM-4.

Editor’s Note 12: For normal command completion this will be an 8 byte IU.

The LENGTH field defines the number of bytes in this Status Unit following the LENGTH field. The LENGTH field shall
be greater than 0002h.

The staTUS field shall be set to the status code for the command that has ended (see SAM-4 for a list of status

codes).

The SENSE DATA field shall be set to the sense data (see SAM-4). If no SENSE DATA is available, then the LENGTH

field shall be set to 0002h.

6.2.4.2 Response U

The Response IU is used to pass task management status information from the target to the initiator. Each
Response U shall be sent in a single USB packet. The Response IU shall not share a packet with any other
Information Unit or data. Table 14 describes the Response IU.

Table 14 — Response U

Bit
Byte 7 5 4 3 1 0
0 RESPONSE IU ID (04h)
1 RESERVED
2 MSB
( ) TAG
3 (LSB)
4
3 ADDITIONAL RESPONSE INFORMATION
7 RESPONSE CODE

Working Draft USB Attached SCSI (UAS)
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The RESPONSE U ID of 04h defines the format of the data following byte 3.
The TAG field contains the task tag defined in SAM-4.

The ADDITIONAL RESPONSE INFORMATION field contains additional response information for certain task
management functions (e.g., QUERY UNIT ATTENTION) as defined in SAM-4. ADDITIONAL RESPONSE
INFORMATION shall be set to 00000000h if the task management function does not define ADDITIONAL RESPONSE
INFORMATION or the logical unit does not support response information.

Table 15 defines the RESPONSE CODE field, which specifies the error condition or the completion status of a task
management function. See 6.2.5 for the mapping of these response codes to SCSI service responses.

Table 15 — RESPONSE CODE field

Code Description
00h TASK MANAGEMENT FUNCTION COMPLETE ¢
01h Reserved
02h INVALID INFORMATION UNIT
03h Reserved
04h TASK MANAGEMENT FUNCTION NOT SUPPORTED &
05h TASK MANAGEMENT FUNCTION FAILED 2
06h Reserved
07h Reserved
08h TASK MANAGEMENT FUNCTION SUCCEEDED 2
09h INCORRECT LOGICAL UNIT NUMBER ¢
0Ah OVERLAPPED TAG ATTEMPTED °
0Bh-FFh Reserved
< Only valid when responding to a Task Unit.
b Returned in case of command/task management function or task
management function/task management function tag conflicts.

6.2.5 Task Management IU

The Task Management IU is sent by an initiator to request that a task management function be processed by the
task manager in a logical unit. Table 16 describes the Task Management 1U.

Table 16 — Task Management 1U

Bit
Byte 7 6 5 4 3 2 1 0
0 TASK MANAGEMENT IU ID (O5h)
1 RESERVED
2 (MSB) TAG
3 (LSB)
4 TASK MANAGEMENT FUNCTION
5 RESERVED
6 (MSB) TAG OF TASK TO BE MANAGED
7 (LSB)
8 LOGICAL UNIT NUMBER
15

The TASK MANAGEMENT IU ID of 05h defines the format of the data following byte 5.

The TAG field contains the task tag defined in SAM-4.
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Table 17 defines the TASK MANAGEMENT FUNCTION field.
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Table 17 — Task Management Functions

Task management Uses the Uses the TAG
function LOGICAL L:INIT OF TASK TQ BE o
Code NUMBER field MANAGED field Description
00h RESERVED
The task manager shall perform the ABORT
TASK task management function with L set to
01 ABORT TASK yes yes the value of the LOGICAL UNIT NUMBER field
and Q set to the value of the TAG OF TASK TO
BE MANAGED field (see SAM-4). 2
The task manager shall perform the ABORT
02h ABORT TASK SET yes o TASK SET task management function with L
set to the value of the LOGICAL UNIT NUMBER
field (see SAM-4). 2
03h RESERVED
The task manager shall perform the CLEAR
04h CLEAR TASK SET yes no TASK SET task management function with L
set to the value of the LOGICAL UNIT NUMBER
field (see SAM-4). 2
05h-07h | RESERVED
The task manager shall perform the
0sh LOGICAL UNIT yes no LOGICAL UNIT RESET task management
RESET function with L set to the value of the LOGICAL
UNIT NUMBER field (see SAM-4). 2
09h-OFh | RESERVED
The task manager shall perform the |_T
10h |_T NEXUS RESET no no NEXUS RESET task management function
(see SAM-4). @
11h-3Fh | RESERVED
The task manager shall perform the CLEAR
40h CLEAR ACA yes no ACA task management function with L_set to
the value of the LOGICAL UNIT NUMBER field
(see SAM-4). 2
41h-7Fh | RESERVED
The task manager shall perform the QUERY
TASK task management function with L set to
80h QUERY TASK yes yes the value of the LOGICAL UNIT NUMBER field
and Q set to the value of the TAG OF TASK TO
BE MANAGED field (see SAM-4). 2
The task manager shall perform the QUERY
81h QUERY TASK SET yes no TASK SET task management function with L
set to the value of the LOGICAL UNIT NUMBER
field (see SAM-4). @
The task manager shall perform the QUERY
82h QUERY UNIT yes no UNIT ATTENTION task management function
ATTENTION with L set to the value of the LOGICAL UNIT
NUMBER field (see SAM-4). @
83h-FFh | RESERVED
? The task manager shall perform the specified task management function with the ' and T arguments set to
the initiator port and target port involved in the connection used to deliver the Task Management IU.

Working Draft USB Attached SCSI (UAS)
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If the TASK MANAGEMENT FUNCTION field contains a reserved or unsupported value, the task manager shall return
a Response U with the RESPONSE CODE field set to TASK MANAGEMENT FUNCTION NOT SUPPORTED.

If the TASK MANAGEMENT FUNCTION field is set to ABORT TASK or QUERY TASK, the TAG OF TASK TO BE MANAGED
field specifies the TAG value from the Command IU that contained the task to be aborted or checked. For all other
task management functions, the TAG OF TASK TO BE MANAGED field shall be ignored.

The LOGICAL UNIT NUMBER field contains the address of the logical unit. The structure of the LOGICAL UNIT NUMBER
field shall be as defined in SAM-4. If the addressed logical unit does not exist, the task manager shall return a
Response U with the RESPONSE CODE field set to INCORRECT LOGICAL UNIT NUMBER.

6.3 Information Unit Sequences

Editor’s Note 13: Need to add a discussion of ordering guarantees for both UAS and USB
somewhere.

Need to add ping-pong diagrams that show sequence of events.

6.4 Asynchronous Notification

Could this simply be a queued request for status that only completes when something is available to report?
This would mean that after a condition is returned that a new request would need to be queued. This would also
take one of the queue slots. We could do this with a Natification Request CDB, or we could do this with an
information unit.

6.5 Virtualization

Place holder.
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Annex A
(Normative)

Place Holder

A.1 Overview
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