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Abstract

This standard specifies the requirements for the USB Attached SCSI (UAS) transport protocol. The UAS 
transport protocol defines a mechanism to transport SCSI commands using USB hardware. The UAS 
transport protocol coordinates with other members of the SCSI family of standards via the SAM-4 
architecture model.  This standard is intended to be used in conjunction with SCSI command set 
standards and USB specifications.

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


Approval of an American National Standard requires review by ANSI that the
requirements for due process, consensus, and other criteria for approval have
been met by the standards developer.

Consensus is established when, in the judgement of the ANSI Board of
Standards Review, substantial agreement has been reached by directly and
materially affected interests. Substantial agreement means much more than
a simple majority, but not necessarily unanimity. Consensus requires that all
views and objections be considered, and that a concerted effort be made
towards their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has approved
the standards or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and
will in no circumstances give an interpretation of any American National
Standard. Moreover, no person shall have the right or authority to issue an
interpretation of an American National Standard in the name of the American
National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the title
page of this standard.

CAUTION NOTICE: This American National Standard may be revised or
withdrawn at any time. The procedures of the American National Standards
Institute require that action be taken periodically to reaffirm, revise, or
withdraw this standard. Purchasers of American National Standards may
receive current information on all standards by calling or writing the American
National Standards Institute.

American 
National 
Standard

Published by

American National Standards Institute, Inc.
25 West 43rd Street, New York, NY 10036

Copyright © 2010 by Information Technology Industry Council (ITI)
All rights reserved.

No part of this publication may be reproduced in any
form, in an electronic retrieval system or otherwise,
without prior written permission of ITI, 1101 K Street NW, Suite 610 
Washington, DC  20005. 

Printed in the United States of America

CAUTION:  The developers of this standard have requested that holders of patents that may be re-
quired for the implementation of the standard disclose such patents to the publisher. However, nei-
ther the developers nor the publisher have undertaken a patent search in order to identify which, if
any, patents may apply to this standard.  As of the date of publication of this standard, following
calls for the identification of patents that may be required for the implementation of the standard,
notice of one or more such claims has been received.  By publication of this standard, no position
is taken with respect to the validity of this claim or of any rights in connection therewith. The known
patent holder(s) has (have), however, filed a statement of willingness to grant a license under
these rights on reasonable and nondiscriminatory terms and conditions to applicants desiring to ob-
tain such a license. Details may be obtained from the publisher.  No further patent search is con-
ducted by the developer or publisher in respect to any standard it processes. No representation is
made or implied that this is the only license that may be required to avoid infringement in the use of
this standard.

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


 

i

Contents
Page

Foreword................................................................................................................................................................v

Introduction ...........................................................................................................................................................ix

1 Scope ................................................................................................................................................................ 1

2 Normative references ......................................................................................................................................... 2
2.1 Normative references ............................................................................................................................... 2
2.2 Approved references ................................................................................................................................ 2
2.3 References under development ............................................................................................................... 2
2.4 Other references ....................................................................................................................................... 3

3 Definitions, symbols, abbreviations, and conventions . ...................................................................................... 4
3.1 Definitions ................................................................................................................................................. 4
3.2 Symbols and abbreviations ...................................................................................................................... 5
3.3 Keywords .................................................................................................................................................. 5
3.4 Editorial conventions ................................................................................................................................ 6
3.5 Numeric and character conventions ......................................................................................................... 7

3.5.1 Numeric conventions ....................................................................................................................... 7
3.5.2 Byte encoded character strings conventions .................................................................................. 7

3.6 Sequence figure notation .......................................................................................................................... 8
3.7 Notation for procedures and functions ...................................................................................................... 8

4 Model ................................................................................................................................................................. 9
4.1 Overview ................................................................................................................................................... 9
4.2 Tag handling ........................................................................................................................................... 10
4.3 Data transfers ......................................................................................................................................... 10
4.4 UAS domain ........................................................................................................................................... 11
4.5 Addressing .............................................................................................................................................. 12
4.6 World wide name .................................................................................................................................... 12
4.7 Resets .................................................................................................................................................... 13
4.8 I_T Nexus loss ........................................................................................................................................ 13
4.9 Target power loss expected ................................................................................................................... 13
4.10 USB error handling ............................................................................................................................... 13

5 USB .................................................................................................................................................................. 14
5.1 Overview ................................................................................................................................................. 14
5.2 USB resource requirements ................................................................................................................... 14

5.2.1 Overview ....................................................................................................................................... 14
5.2.2 USB class specific requests .......................................................................................................... 14
5.2.3 USB descriptors ............................................................................................................................ 14

6 Transport .......................................................................................................................................................... 19
6.1 Overview ................................................................................................................................................. 19
6.2 IUs .......................................................................................................................................................... 19

6.2.1 Overview ....................................................................................................................................... 19
6.2.2 COMMAND IU ............................................................................................................................... 20
6.2.3 READ READY IU .......................................................................................................................... 21
6.2.4 WRITE READY IU ......................................................................................................................... 21
6.2.5 SENSE IU ..................................................................................................................................... 22
6.2.6 RESPONSE IU .............................................................................................................................. 22
6.2.7 TASK MANAGEMENT IU ............................................................................................................. 23

6.3 Information unit sequences .................................................................................................................... 26
6.3.1 Overview ....................................................................................................................................... 26

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


ii

6.3.2 Non-data command/sense sequence ........................................................................................... 27
6.3.3 Non-data command/response sequence ...................................................................................... 27
6.3.4 Data-out command sequence ....................................................................................................... 28
6.3.5 Data-in command sequence ......................................................................................................... 29
6.3.6 Task management function sequence .......................................................................................... 30
6.3.7 Bi-directional command sequence ................................................................................................ 31
6.3.8 Multiple command example .......................................................................................................... 32

6.4 Transport requirements .......................................................................................................................... 34

7 SCSI Application Layer Transport Protocol Services ....................................................................................... 35
7.1 SCSI transport protocol services overview ............................................................................................. 35
7.2 Send SCSI Command transport protocol service ................................................................................... 36
7.3 SCSI Command Received transport protocol service .. .......................................................................... 37
7.4 Send Command Complete transport protocol service ............................................................................ 37
7.5 Command Complete Received transport protocol service ..................................................................... 39
7.6 Send Data-In transport protocol service ................................................................................................. 39
7.7 Data-In Delivered transport protocol service .......................................................................................... 40
7.8 Receive Data-Out transport protocol service .......................................................................................... 40
7.9 Data-Out Received transport protocol service ........................................................................................ 41
7.10 Terminate Data Transfer transport protocol service ............................................................................. 41
7.11 Data Transfer Terminated transport protocol service ........................................................................... 42
7.12 Send Task Management Request transport protocol service ............................................................... 42
7.13 Task Management Request Received transport protocol service ........................................................ 43
7.14 Task Management Function Executed transport protocol service ........................................................ 44
7.15 Received Task Management Function Executed transport protocol service ........................................ 45
7.16 USB Acknowledgement ........................................................................................................................ 46

8 Device server error handling ............................................................................................................................ 47

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


 

iii

Tables

Page

1 Standards bodies ..............................................................................................................................................  2
2 Numbering conventions ....................................................................................................................................  7
3 Device descriptor ............................................................................................................................................  14
4 Configuration descriptor ..................................................................................................................................  15
5 Interface Descriptor.........................................................................................................................................  16
6 Bulk-in endpoint descriptor .............................................................................................................................  16
7 Bulk-out endpoint descriptor ...........................................................................................................................  17
8 Pipe Usage Descriptor ....................................................................................................................................  17
9 Pipe ID ............................................................................................................................................................  18
10 IU ID field summary ........................................................................................................................................  19
11 IU Header......................................................................................................................................................  19
12 COMMAND IU ..............................................................................................................................................  20
13 TASK ATTRIBUTE field ......................................................................................................................................  20
14 READ READY IU ..........................................................................................................................................  21
15 WRITE READY IU ........................................................................................................................................  21
16 SENSE IU .....................................................................................................................................................  22
17 RESPONSE IU .............................................................................................................................................  22
18 RESPONSE CODE field .....................................................................................................................................  23
19 TASK MANAGEMENT IU .............................................................................................................................  24
20 task management function field ....................................................................................................................  25
21 Execute Command procedure call transport protocol services.....................................................................  35
22 Execute Command procedure call transport protocol services.....................................................................  36
23 Send SCSI Command transport protocol service arguments .......................................................................  36
24 SCSI Command Received transport protocol service arguments.................................................................  37
25 Send Command Complete transport protocol service arguments ................................................................  38
26 Command Complete Received transport protocol service arguments..........................................................  39
27 Send Data-In transport protocol service arguments .....................................................................................  40
28 Data-In Delivered transport protocol service arguments...............................................................................  40
29 Receive Data-Out transport protocol service arguments ..............................................................................  41
30 Data-Out Received transport protocol service arguments ............................................................................  41
31 Terminate Data Transfer transport protocol service arguments....................................................................  42
32 Data Transfer Terminated transport protocol service arguments..................................................................  42
33 Send Task Management Request transport protocol service arguments .....................................................  42
34 Task Management Request Received transport protocol service arguments...............................................  43
35 Task Management Function Executed transport protocol service arguments ..............................................  44
36 Received Task Management Function Executed transport protocol service arguments ..............................  45
37 USB Acknowledgement ................................................................................................................................  46
38 Delivery Result to additional sense code mapping .......................................................................................  47

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


iv

Figures
Page

1 SCSI document relationships............................................................................................................................  1
2 Example Sequence figure.................................................................................................................................  8
3 USB Model ........................................................................................................................................................  9
4 Example Simple UAS domain.........................................................................................................................  11
5 Example Complex UAS Domain .....................................................................................................................  12
6 UAS sequence figure notation ........................................................................................................................  26
7 Non-data transfer with Sense .........................................................................................................................  27
8 Non-data Transfer with Response ..................................................................................................................  27
9 Write Data Transfer.........................................................................................................................................  28
10 Read Data Transfer ......................................................................................................................................  29
11 Task Management ........................................................................................................................................  30
12 Bi-directional Data Transfer ..........................................................................................................................  31
13 Multiple Command Example .........................................................................................................................  33

This is a preview of "INCITS 471-2010 (R20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/INCITS/INCITS4712010R2020?source=preview


v

Foreword    (This foreword is not part of American National Standard INCITS 471-2010.)

The purpose of this standard is to define requirements for the transmission of SCSI
commands, in a manner compliant with SAM-4, across a USB physical interface.

Requests for interpretation, suggestions for improvement and addenda, or defect 
reports are welcome. They should be sent to the INCITS Secretariat, National 
Committee for Information Technology Standards, Information Technology Institute, 
1101 K Street, NW, Suite 610, Washington, DC 20005. 
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Introduction

The USB Attached SCSI standard (UAS) is divided into the following clauses:

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 the model.
Clause 5 describes USB requirements.
Clause 6 describes transport requirements (e.g., IU’s).
Clause 7 describes the SCSI Application Layer Transport Protocol Services.
Clause 8 describes device server error handling.
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AMERICAN NATIONAL STANDARD  INCITS 471-2010

American National Standard
for Information Technology –

USB Attached SCSI (UAS)

1 

1 Scope

The SCSI family of standards provides for different transport protocols that define the methods for exchanging 
information between SCSI devices. This standard defines the methods for exchanging information between 
SCSI devices using a USB interconnect.  Other SCSI transport protocol standards define the methods 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.

Figure 1 — SCSI document relationships 

This standard describes a SCSI transport protocol (see SAM-4) for USB-2 and USB-3 with the following 
properties:

a) mechanism to send commands associated with any T10 command standard to a USB device;
b) complies with SCSI Architecture Model - 4 (e.g., autosense and command queuing); and
c) other capabilities.
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