IEEE STANDARDS ASSOCIATION <IEEE

IEEE Standard for a Transport Protocol
for Time-Sensitive Applications in
Bridged Local Area Networks

IEEE Computer Society

Sponsored by the
Microprocessor Standards Committee

IEEE

3 Park Avenue IEEE Std 1722™-2016
New York, NY 10016-5997 (Incorporates
USA IEEE Std 1722-2016 Cor1-2016

Revision of

IEEE Std 1722-2011)



IEEE Std 1722™-2016
(Revision of IEEE Std 1722-2011)

IEEE Standard for a Transport Protocol
for Time-Sensitive Applications in
Bridged Local Area Networks

Sponsor

Microprocessor Standards Committee
of the
IEEE Computer Society

Approved 7 December 2016

IEEE-SA Standards Board



Abstract: The protocol, device discovery, connection management, and device-control
procedures used to facilitate interoperability between audio- and video-based end stations that
use IEEE 1722—-based streams on IEEE 802-based networks are specified.

Keywords: advanced encryption standard (AES), bridged local area network (LAN), clock
recovery, elliptic curve cryptography (ECC), encryption, IEC 61883, IEEE 802.1™ AVB protocols,
IEEE 802.1AS™, IEEE 802.1BA™-2011, IEEE 802.1Q™-2014, IEEE 1722™-2011, National
Institute of Standards and Technology (NIST), QoS, serial digital interface (SDI), SMPTE ST
2022-6, time-sensitive media streaming, Time-Sensitive Networking (TSN), time synchronization

The Institute of Electrical and Electronics Engineers, Inc.
3 Park Avenue, New York, NY 10016-5997, USA

Copyright © 2016 by The Institute of Electrical and Electronics Engineers, Inc.
All rights reserved. Published 16 December 2016. Printed in the United States of America.

IEEE is a registered trademark in the U.S. Patent & Trademark Office, owned by The Institute of Electrical and Electronics
Engineers, Incorporated.

PDF:  ISBN 978-1-5044-0802-8 STD20865
Print:  ISBN 978-1-5044-0803-5 STDPD20865

IEEE prohibits discrimination, harassment, and bullying.

For more information, visit http.//www.ieee.org/web/aboutus/whatis/policies/p9-26.html.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior written permission
of the publisher.



http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html

Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE documents are made available for use subject to important notices and legal disclaimers. These
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the
heading “Important Notice” or “Important Notices and Disclaimers Concerning IEEE Standards
Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute) develops its standards through a
consensus development process, approved by the American National Standards Institute (“ANSI”), which
brings together volunteers representing varied viewpoints and interests to achieve the final product.
Volunteers are not necessarily members of the Institute and participate without compensation from IEEE.
While IEEE administers the process and establishes rules to promote fairness in the consensus development
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the
soundness of any judgments contained in its standards.

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and
expressly disclaims all warranties (express, implied and statutory) not included in this or any other
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort.
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity nor is [IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO:
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE should be considered the
approved IEEE standard.



Official statements

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the
formal position of IEEE.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a
consensus of concerned interests, it is important that any responses to comments and questions also receive
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and
Standards Coordinating Committees are not able to provide an instant response to comments or questions
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE
standard is welcome to join the relevant IEEE working group.

Comments on standards should be submitted to the following address:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854 USA

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not
in compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission
to photocopy portions of any individual standard for educational classroom use can also be obtained
through the Copyright Clearance Center.



Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to
determine that they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit the IEEE-SA Website at
http://ieeexplore.ieee.org/xpl/standards.jsp or contact IEEE at the address listed previously. For more
information about the IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at
http://standards.ieee.org.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL:
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata
periodically.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE-SA Website at http://standards.icee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.


http://ieeexplore.ieee.org/xpl/standards.jsp
http://standards.ieee.org/
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/findstds/errata/index.html
http://standards.ieee.org/about/sasb/patcom/patents.html

Participants

At the time this IEEE standard was completed, the Audio/Video Bridging Layer2 Transport Working
Group had the following membership:

David Olsen, Chair
Matthew Xavier Mora, Vice Chair
Don Pannell, Secretary
Aaron Gelter, Editor
Jeffrey Daniel Koftinoff, Editor

Clause Editors
Gordon Bechtel, Clause 9, Clause 10
Rob Silfvast, Clause 11, Clause 12
Ethan Grossman, Clause 8, Annex K
Willem-Jan Dirks, Clause 12, Clause 13, Annex J
Ashley Butterworth, Clause 15, Annex 1

Frank Béhren Amanda Ge Greg Nelson
Gordon Bechtel Craig Gunther Josef Nobauer
Alex Belits Robbie Gurdan Chris Pane
Robert Boatright Oliver Hartkopp Greg Schlechter
Kyle Carbone Chris Healy Harkirat Singh

Tim Carmean
Rodney Cummings

Joern Henneberg
Clint Herran

Jose Solis-Marquez
Simon Song

Rob Currie Mark Hu Kevin Stanton
Jim Czekaj Jeffrey Hutchings Thilo Streichert
Edison David Girault Jones Jr. Ryan Tabrah
Rebeca Delgado Haysam Kadry Michael Johas Teener
Jan Eveleens Andreas Kern Max Turner
Nandhini Ganesan Jochen Klaus-Wagenbrenner Stephen Turner
Jan-Willem de Groot Andre Labelle Kieran Tyrrell
Bob Edge Paul Lambert Yu-Ting Wu
Thomas Edwards Jim Lawlis Mike Ye
Don Franks Herbert Leuwer Helge Zinner
Steve Matovski

The following members of the individual balloting committee voted on this standard. Balloters may have
voted for approval, disapproval, or abstention.

Stefan Aust Marco Hernandez David Olsen

Gordon Bechtel Werner Hoelzl Chris Pane

Christian Boiger Noriyuki Ikeuchi Arumugam Paventhan
Ashley Butterworth Atsushi Ito Venkatesha Prasad
Juan Carreon Raj Jain Alon Regev

Yesenia Cevallos

Michael Johas Teener

Bartien Sayogo

Minho Cheong Adri Jovin Stephen Schwarm
Keith Chow Piotr Karocki Thomas Starai
Rodney Cummings Stuart Kerry Eugene Stoudenmire
Richard Edgar Yongbum Kim Walter Struppler
Yukihiro Fujimoto Jeff Koftinoff David Thompson
Aaron Gelter Arthur H. Light Kieran Tyrrell
James Gilb Michael Lynch Dmitri Varsanofiev
David Gregson Syam Madanapalli Khurram Waheed
Ethan Grossman Roger Marks Hung-Yu Wei
Randall Groves Arthur Marris Oren Yuen

Craig Gunther Matthew Mora Daidi Zhong

vi
Copyright © 2016 IEEE. All rights reserved.



The following members of the individual balloting committee voted on the corrigendum. Balloters may

have voted for approval, disapproval, or abstention.

Thomas Alexander
Stefan Aust
Gordon Bechtel
Ashley Butterworth
Juan Carreon
David Chalupsky
Keith Chow
Richard Doyle
Marc Emmelmann
Yukihiro Fujimoto
Aaron Gelter
James Gilb

Joel Goergen
Ethan Grossman
Randall Groves
Craig Gunther

Marco Hernandez
Werner Hoelzl
Noriyuki Ikeuchi
Atsushi Ito

Michael Johas Teener
Piotr Karocki

Ralph Kearfott
Stuart Kerry
Yongbum Kim

Jeff Koftinoff

James Lepp

Jon Lewis

Arthur Marris
Michael Montemurro
Matthew Mora
Michael Newman

Paul Nikolich
David Olsen
Stephen Palm
Venkatesha Prasad
Alon Regev
Maximilian Riegel
Frank Schewe
Veselin Skendzic
Thomas Starai
Walter Struppler
David Thompson
Kieran Tyrrell
Stephen Webb
Colin Whitby-Strevens
Oren Yuen

George Zimmerman

When the IEEE-SA Standards Board approved this standard on 7 December 2016, it had the
following membership:

John D. Kulick, Chair
Jon Walter Rosdahl, Vice Chair
Richard H. Hulett, Past Chair
Konstantinos Karachalios, Secretary

Masayuki Ariyoshi Joseph L. Koepfinger* Stephen J. Shellhammer
Ted Burse David J. Law Adrian P. Stephens
Stephen Dukes Hung Ling Yatin Trivedi
Jean-Philippe Faure Andrew Myles Philip Winston

J. Travis Griffith T. W. Olsen Don Wright

Gary Hoffman Glenn Parsons Yu Yuan

Michael Janezic Ronald C. Petersen Daidi Zhong

*Member Emeritus

Annette D. Reilly

vii
Copyright © 2016 IEEE. All rights reserved.



Introduction

This introduction is not part of IEEE Std 1722-2016, IEEE Standard for a Transport Protocol for Time-Sensitive
Applications in Bridged Local Area Networks.

Increasingly, entertainment media are digitally transported. Streaming audio/video and interactive
applications over local area networks is becoming more common.

This standard builds on the work done by the IEEE 802.1 AVB task group by providing a common

audio/video transport protocol capable of supporting the needs of both consumer and professional
audio/video applications.
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IEEE Standard for a Transport Protocol
for Time-Sensitive Applications in
Bridged Local Area Networks

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, security, health,
or environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

Increasingly, entertainment media are digitally transported. Streaming audio/video and interactive
applications over bridged local area networks (LANSs) need to have comparable real-time performance with
legacy analog distribution. There is significant end-user and vendor interest in defining a simple yet
common method for handling real-time audio/video suitable for consumer electronics, professional
audio/video applications, etc. Technologies such as IEEE Std 1394™., ! 2 Bluetooth®, and USB exist today,
but each has their own encapsulation, protocols, timing control, etc., such that building interworking
functions is difficult. The use of a common audio/video transport over multiple IEEE 802™ network types
will realize operational and equipment cost benefits. By ensuring that all IEEE 802 wired and wireless
devices share a common set of transport mechanisms for time-sensitive audio, video, and control streams,
the effort of producing interworking units between IEEE 802 devices and other digital networks is
lessened.

1.1 Scope

This standard specifies the protocol, data encapsulations, and synchronization procedures used to enable
interoperability between time-sensitive audio, video, and control applications using the quality of service
capabilities provided by IEEE 802 Time-Sensitive Networking standards.

!The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc.
’[EEE publications are available from The Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ
08854, USA (http://standards.iece.org/).
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1.2 Purpose

This standard facilitates interoperability between end stations that transport time-sensitive media across
LANSs providing time synchronization, latency, and bandwidth services by defining additional packet
format protocols, synchronization mechanisms, and diagnostic counters.

1.3 Notes about this revision

1.3.1 Compatibility

Although some field definitions have changed from those defined in the previous version of this standard,
this revision of the document is fully backward-compatible with the previous version. For example, the ed
bit of the Audio Video Transport Protocol Data Units (AVTPDU) common header (see 4.4.3) has been
removed, but formats that used this bit in the previous revision have been updated to have the most-
significant bit of the subtype field set, retaining binary compatibility.

1.3.2 Use of TSN and AVB

With the expansion of use cases to industrial control and other applications that are not audio or video in
nature, updated standards have been created that collectively use the moniker Time-Sensitive Networking
(TSN). In this document, AVB is considered a subset of the TSN standards, and as such, both names are
used. The term AVB is used for audio and video specific applications for which the term Audio Video
Bridging (AVB) was originally envisioned, and TSN is used for formats that are not audio or video in
nature.

1.3.3 New additions

In addition to the formats defined in the previous version of this standard, this revision adds new formats
that add features that were not present in the previous revision or allow for easier implementation of
common use cases. A summary of the additions present in this revision is given in Table 1.
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