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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed
for the different types of document should be noted (see www.iso.org/directives or
www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO and I[EC shall not be held responsible for identifying any or all such patent rights. Details
of any patent rights identified during the development of the document will be in the Introduction and /or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT),
see www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by INCITS (as INCITS 572-2021) and drafted in accordance with its editorial
rules. It was assigned to Joint Technical Committee ISO/IEC JTC 1, Information technology, and adopted
under the “fast-track procedure”.

Alist of all parts in the ISO/IEC 14776 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-

committees.
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(This foreword is not part of American National Standard INCITS 572-2021.)

The purpose of this standard is to define requirements for the transmission of SCSI

commands, in a manner compliant with SAM-6, 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,

700 K Street, NW, Suite 600, Washington, DC 20001.

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:

Laura Lindsay, Chair
Donald Deutsch, Vice-Chair
Jennifer Garner, Secretary
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[ L 1 T
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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., 1Us).

Clause 7 describes the SCSI Application Layer Transport Protocol Services.

Bibliography lists a bibliography for this standard.
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Primary command set
(shared for all device types)
(SPC-6)

Device-type specific command sets
(e.g., SBC-4, SES-4, SMC-3)

SCSI transport protocols
(e.g., SPL-4, FCP-4, this standard)

SCSI Architecture Model
(SAM-6)

Interconnects
(e.g., SAS-4, Fibre Channel)

Figure 0 — SCSI document relationships

SCSI standards family

Figure 0 shows the relationship of this standard to the other standards and related
projects in the SCSI family of standards as of the publication of this standard.

The SCSI document structure in figure 0 is intended to show the general applicability
of the documents to one another. Figure 0 is not intended to imply any hierarchy, pro-
tocol stack, or system architecture relationship.

The functional areas identified in figure 0 characterize the scope of standards within
a group as follows:

SCSI Architecture Model: Defines the SCSI systems model, the functional partition-
ing of the SCSI standard set and requirements applicable to all SCSI implementa-
tions and implementation standards.

Device-Type Specific Command Sets: Implementation standards that define spe-
cific device types including a device model for each device type. These standards
specify the required commands and behaviors that are specific to a given device type
and prescribe the requirements to be followed by a SCSI initiator device when send-
ing commands to a SCSI target device having the specific device type. The com-
mands and behaviors for a specific device type may include by reference commands
and behaviors that are defined by other command sets.

Primary Command Set: An implementation standard that defines a model for all
SCSI device types. This standard specifies the required commands and behavior
that is common to all SCSI devices, regardless of device type, and prescribes the re-
quirements to be followed by a SCSI initiator device when sending commands to any
SCSI target device.

SCSI Transport Protocols: Implementation standards that define the requirements
for exchanging information so that different SCSI devices are capable of communi-
cating.
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Interconnects: Implementation standards that define the communications mecha-
nism employed by the SCSI transport protocols. These standards may describe the
electrical and signaling requirements essential for SCSI devices to interoperate over
a given interconnect. Interconnect standards may allow the interconnection of devic-
es other than SCSI devices in ways that are outside the scope of this standard.

The term SCSI is used to refer to the family of standards described in this subclause.
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USB Attached SCSI - 3 (UAS-3)

1 Scope

This standard describes a SCSI transport protocol (see SAM-6) for USB-2 and USB-3 with the following
properties:

a) a mechanism to send commands associated with any T10 command standard to a USB device;
b) compliance with SCSI Architecture Model - 6 (e.g., autosense and command queuing); and
c) other capabilities.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
American National Standard. All standards are subject to revision, and parties to agreements based on this
American National Standard are encouraged to investigate the possibility of applying the most recent editions
of the following standards:

INCITS 546, Information technology - SCSI Architecture Model - 6 (SAM-6) (under development)
INCITS 566, Information technology - SCSI Primary Commands - 6 (SPC-6) (under development)
Universal Serial Bus Specification Revision 2.0 (USB-2) 1

Universal Serial Bus 3.2 Specification Revision 1.0 (USB-3) L

Universal Serial Bus Mass Storage Class Specification Overview Rev 1.4 (MSC) 1

1. For information on the current status of USB documents, see the USB Implementors Forum at
http://www.usb.org.
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3 Definitions, symbols, abbreviations, and conventions
3.1 Definitions

3.1.1 application client
object that is the source of SCSI commands

Note 1 to entry: See SAM-6.

3.1.2 Bulk-in Endpoint Descriptor
USB Endpoint Descriptor with the BM ATTRIBUTES field set to 02h and bit 7 of the bEndPoint address field set to
one

3.1.3 Bulk-in pipe
USB pipe used to transfer data and status from the UAS target port to the UAS initiator port

3.1.4 Bulk-out Endpoint Descriptor
USB Endpoint Descriptor with the BM ATTRIBUTES field set to 02h and bit 7 of the bEndPoint address field set to
zero

3.1.5 Bulk-out pipe
USB pipe used to transfer data and commands from the UAS initiator port to the UAS target port

3.1.6 default pipe
USB message pipe created by the USB System Software to pass control and status information between the
host and a USB device's endpoint zero

Note 1 to entry: See USB-2.

3.1.7 information unit (1U)

formatted collection of data that carries command information, task management function command information,
sense command information, response command information, read ready command information, or write ready
command information

Note 1 to entry: See 6.2.

3.1.8 logical unit number (LUN)
64-bit identifier for a logical unit

Note 1 to entry: See SAM-6.
3.1.9 pipe

logical abstraction using USB endpoints representing an association between a function (see USB-2 and USB-3)
of a USB device and an application client

3.1.10 read data
data transferred to the SCSI application client's data-in buffer from the SCSI device server

Note 1 to entry: Read data is requested by the Send Data-In transport protocol service (see 7.2.6).

3.1.11 service delivery subsystem
part of the USB 1/O system (see USB-3) that transmits information between the UAS initiator port and the UAS
target port

Note 1 to entry: USB hubs and USB cables are examples of parts of the USB 1/0 system that are contained in
the service delivery subsystem.
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3.1.12 task manager
object that controls the sequencing of commands and processes task management functions

Note 1 to entry: See SAM-6.

3.1.13 transaction packet
header packet used to communicate information between a UAS target device and a UAS initiator device

Note 1 to entry: See USB-3.

3.1.14 UAS domain
one UAS initiator port and one or more UAS target ports

Note 1 to entry: See 4.5.

3.1.15 UAS initiator device
USB host (see USB-2 and USB-3) that contains one or more UAS initiator ports

3.1.16 UAS initiator port
USB host (see USB-2 and USB-3) and USB host port components (see USB-2 and USB-3)

3.1.17 UAS target device
USB device that contains one or more UAS target ports

3.1.18 UAS target port
USB interface that contains two USB Bulk-in endpoints (see USB-3), two USB Bulk-out endpoints (see USB-3),
and the default USB control endpoint (see USB-3)

3.1.19 USB device
one or more USB interfaces and the default control endpoint

Note 1 to entry: See USB-2 and USB-3.

3.1.20 USB endpoint
collection of characteristics describing the USB device implementation of a pipe

Note 1 to entry: See USB-2 and USB-3.

3.1.21 USB interface
description of one or more USB endpoints

Note 1 to entry: See USB-2 and USB-3.

3.1.22 USB packet
unit of data formatted for transmission over Super-Speed USB or High-Speed USB

3.1.23 write data
data transferred from the SCSI application client's data-out buffer to the SCSI device server

Note 1 to entry: Write data is requested by the Receive Data-Out transport protocol service (see 7.2.8).
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3.2 Symbols and abbreviations

3.2.1 Abbreviations

Abbreviations used in this standard:

Abbreviation Meaning

1] Information Unit

LSB Least significant bit

LUN Logical unit number

MSB Most significant bit

MSC Mass Storage Class (see clause 2)

SAM-6 SCSI Architecture Model - 6

SCSI Small Computer System Interface

SPC-6 SCSI Primary Commands - 6

UAS USB Attached SCSI (this standard)

USB Universal Serial Bus (see USB-2 and USB-3)

USB-2 Universal Serial Bus Revision 2.0 (see clause 2)

USB-3 Universal Serial Bus 3.0 Revision 1.0 (see clause 2)
3.2.2 Units

Units used in this standard:

Units Meaning

us microsecond (i.e., 10 seconds)
ms millisecond (i.e., 103 seconds)
ns nanosecond (i.e., 107 seconds)

3.2.3 Mathematical operators

Mathematical operators used in this standard:

Mathematical

Operators Meaning

X multiplication

/ division

#or NE not equal

<orLE less than or equal to
+ plus or minus

~ approximately

+ add

- subtract

<orlLT less than

=or EQ equal

>or GT greater than

>or GE greater than or equal to
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3.3 Keywords

3.3.1 invalid
keyword used to describe an illegal or unsupported bit, byte, word, field or code value

Note 1 to entry: Receipt by a device server of an invalid bit, byte, word, field or code value shall be reported as
error.

3.3.2 mandatory
keyword indicating an item that is required to be implemented as defined in this standard

3.3.3 may
keyword that indicates flexibility of choice with no implied preference

Note 1 to entry: May is synonymous with the phrase “may or may not”.
3.3.4 may not

keyword that indicates flexibility of choice with no implied preference

Note 1 to entry: May not is synonymous with the phrase “may or may not”.

3.3.5 obsolete
keyword indicating that an item was defined in prior SCSI standards but has been removed from this standard

3.3.6 option, optional

keywords that describe features that are not required to be implemented by this standard

Note 1 to entry: If any optional feature defined by this standard is implemented, then it shall be implemented as
defined in this standard.

3.3.7 reserved
keyword referring to bits, bytes, words, fields, and code values that are set aside for future standardization

Note 1 to entry: A reserved bit, byte, word, or field shall be set to zero, or in accordance with a future extension
to this standard.

Note 2 to entry: 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.

3.3.8 shall
keyword indicating a mandatory requirement

Note 1 to entry: Designers are required to implement all such mandatory requirements to ensure interoperability
with other products that conform to this standard.

3.3.9 should
keyword indicating flexibility of choice with a strongly preferred alternative

Note 1 to entry: Should is synonymous with the phrase “it is strongly recommended”.

3.3.10 vendor specific
something (e.g., a bit, field, code value) that is not defined by this standard

Note 1 to entry: Specification of the referenced item is determined by the SCSI device vendor 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 3.1 or in the text where they first appear.
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