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Introduction

(Thisintroduction is not part of IEEE P1722/D0.03 Dr aft Standard for Layer 2 Transport Protocol for Time
Sensitive Applicationsin Bridged Local Area Networks.)

<<Editor’s note: Additional introductory text TBD>>
Editors Foreword
<<Notes>>

<<Throughout this document, all notes such asthis one, presented between angle braces, aretemporary notes
inserted by the Editorsfor avariety of purposes; these notes and the Editors Foreword will all be removed prior
to publication and are not part of the nor mative text.>>

<<Comments and participation in | EEE standar ds development>>

<<All comments on this draft are welcome and encour aged. Thisincludes not only technical comments, but alsoin
the areas of | EEE standar ds presentation style, for matting, spelling, etc. asa properly formatted and structur ed
document will impr ove the under standing and implementability of all relevant technical details. It isalso
requested that all technical and editorial comments should not smply state what iswrong, but also what in the
commenter’s opinion should be done to fix the problem.

Full participation in the development of this draft requiresindividual attendance at | EEE P1722 meetings.
Infor mation on P1722 activities, working papers, and email distribution lists etc. can be currently be found on the
AVBTP Website: http://grouper .ieee.or g/groups/1722/

Use of the email distribution list isnot presently restricted to IEEE M SC member s, and the working group has
had a policy of considering ballot comments from all who areinterested and willing to contributeto the
development of the draft. Individuals not attending meetings have helped to identify sour ces of misunder standing
and ambiguity in past projects. Non-member s are advised that the email listsexist primarily to allow the members
of the working group to develop standards, and are not a general forum.

Comments and questions on this document may be sent to the AVBTP email exploder, to the editor or to the chair
(email addresses below). Information on joining the AVBTP email exploder can currently be found at:
http://grouper.ieee.org/groups/1722/reflector.html

PLEASE NOTE: Commentswhose distribution isrestricted in any way cannot be considered, and may not be
acknowledged.

Editor of the P1722 Working Group: Chair of the P1722 Working Group:
Alan K. Bartky Robert Boatright

SNAP networks Harman Pro

1871 SHARON LN email: rboatright@ieee.org

SANTA ANA CA 92705-5910 +1 (801) 568-7566 office

USA +1 (801) 859-5294 mabile

+1 (714) 425 0967 (Tel)

EMAIL: dan@snhap-networks.com

>>
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<<Editor’s note: Document format and use of standard M SC templatesfor editing |EEE standards:
This document is being edited in Microsoft Word based on the 2007 standard M SC template and the goal

of the working group isto adhere to the formats and conventions contained within the template and its

associated guidelines document unless other wise agreed to by the working group.

Standard M SC templates ar e available for Adobe Framemaker, Microsoft Word, and Open-Office. For

mor e infor mation and for additional web links to download the template files, please see:

http://gr ouper .ieee.or g/gr oups'msc/W or dPr ocessor s.html

These templates are available under an open-sour ce license; they may be used by any SDO, individual, or

company. >>

Patents

Attention iscalled to the possibility that implementation of this standard may require use of subject matter

cover ed by patent rights. By publication of this standard, no position istaken with respect to the existence or
validity of any patent rightsin connection therewith. The | EEE shall not beresponsible for identifying patents or
patent applicationsfor which alicense may be required to implement an |EEE standard or for conducting

inquiriesinto thelegal validity or scope of those patentsthat are brought toitsattention.

For further information on | EEE patent palicy, please see: http://standar ds.ieee.or g/boar d/pat/pat-dideset.pdf

Participants

At thetime this draft standard was completed, the Audio/Video Bridging Layer 2 Transport Working Group had
the following member ship:

<< Editor’snote: Thislist isbased on active participantswithin recent history either by face to face meetings or by
email contributions. At some point in thefuture, thiswill bereplaced with an official list>>

Alan K. Bartky
Alexel Beliaev
Robert Boatright
Geor ge Claseman
William Dai

Craig Gunther

Robert Boatright, Chair
Alan K. Bartky, Editor

John Nels Fuller

Chuck Harrison

Lee Minich

Matt Mora

Dave Olsen

Don Pannell

Suman Sharma
Kevin Stanton
Michael Johas Teener
Fred Tuck

Niel Warren

Andy Y anowitz

The following member s of the balloting committee voted on this standar d. Balloter s may have voted for approval,

disapproval, or abstention.
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(to be supplied by |EEE)
When the |EEE-SA StandardsBoard approved this standard on XX Month 200X, it had the following
member ship:

Name, Chair

name, Vice Chair
name, Secretary

(to be supplied by |EEE)

*Member Emeritus

Alsoincluded isthe following nonvoting IEEE-SA StandardsBoard liaisons:
(Tobesupplied by IEEE)

Editor’s name here
|EEE Standards Project Editor
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Revision history

The following table shows the change history for this specification.

Verson Date Author Comments

0.01 2007-07-11 | AlanK. | Firstversion based on IEE_E te_mplata |EEE other specifications and work
Bartky to date from various contributions from http://www.avbtp.org

0.02 2007-07-13 | AlanK. | Changedto MSC template. Misc. cleanup
Bartky

0.03 2007-08-10 | AlanK. | Summary changes:
Bartky | e Editedininitia proposalsfor Fragmentation/Reassembly, Cross-

Timestamp functions.
e Redesigned encapsulations to accommodate Fragmentation/Reassembly
with standardized fields for fragment and packet lengths
0 Added additiona quadlet to all data stream packets
0 Madeit so all even numbered subtypesindicate “standard data
stream header format, including 61883/I1DC and
Proprietary/Experimental; and made odd numbered subtypes
reserved for control
= With that, changed reserved subtype value for AV/C
control datafrom 2to 3.
= Also changed proprietary control messages to be
subtype FFy with subtype data of zero (0).

e Edited in changes based on comments from Cupertino face to face
meeting.

e Copied line numbering format from latest MSC template.

e Added hyperlink, table of contents, references, etc. to output PDF file.

0.04 2007-08-27 | AlanK. | ¢ Edited in changes based on discussions at Santa Clara face to face
Bartky meeting, 2007-08-23.

e Added 64 bit Stream ID for dl frames. Updated diagrams and text
accordingly.

e Added Control/Data bit after Ethertype as MSB and changed subtype
field from 7 to 8 bits. Updated values, text and tables accordingly.

e Edited in some of the changes for fragmentation and reassembly based
on emails and teleconference discussions. Still more work to go here,
but should be good enough to start discussing again.

e Created new Annex Z for holding of issues and resolutions during
creation of this specification.

o Started editing some text from initial cut and paste bullets from my
PowerPoint based contributions to be more “standard like” text. Still a
lot moreto go on this, but again hopefully still good enough to discuss at
our meetings.
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0.05

2007-11-29

Alan K.
Bartky

David V. James edited in suggested style, syntax, etc. type changes.
Editor reviewed all of them and chose which to accept into the
document (comments/question on those not accepted welcome).
Edited multiple encapsulation changes to realign the AVBTP frame
to have the same quadlet alignment as IP packets (original
alignment was based on trying to align the AVBTP packet in the
same quadlet alignment as an Ethernet Frame, IP packets are
actually not quadlet aligned with the frame as the Ethernet header is
either 14 or 18 bytes long depending on if the frame is untagged
(14) or tagged (18) format. Basically added two additional bytes at
the start of each frame.

Changed control frame encapsulation to have a standard length and
statusfield (i.e. took advantage of the 2 new bytes added).
Incorporated initial cut and paste and some modifications to John
Nels Fuller’s contribution on AV/C Command Transport Protocol.
Misc. cleanup, rewording and clarification of Fragmentation section
(still moreto work here).

Initial incorporation of Craig Gunther’s contribution on AVBTP
timestamp and 61883 SYT processing (mostly cut and paste, some
minor edit’s)

Vi

0.06

2008-03-07

Alan K.
Bartky

Edited in John’s Fuller’s contribution on Command Transport
Protocol and did some misc. editing and cleanup. Also, per group
consensus changed OPEN and CLOSE to OPEN and CLOSE
Edited in Dave Olsen’s contributions on Timing/Synchronization
and also MAC address allocation. For MAC address Allocation,
created a new normative Annex (note: this may move to another
IEEE 802 based standard in the future, but for now, we will keep
working on thisin P1722).

0 In process of editing the text in, did several changes from
“should” to “shal” based on my understanding of the text
and needs of the protocol as described by the text. The
editor kindly requests others review all uses of “should”
and “shall” throughout the document.

Updated AVBTP name list to be more reflective of those actually
working and contributing to the standard.

Moved fragmentation/reassembly details from main text to Annex B
as native AVBTP end stations will use CIP to do the breaking up of
source data into AVBTP packets and will not support CIP packets
that do not fit in a maximum size Ethernet frame. This work may
dtill be useful for IEEE 1394 to AVBTP interworking units, so
moving the text and diagrams there as a placehol der.

Added some placeholder text from some new assumptions as
discussed at the Sandy Utah face to face meeting and entered into
the draft assumptions document.
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0.7

2008-04-07

Alan K.

Bartky

Updated editor’ s contact information

Updated Web page and email address info to official IEEE 1722
web site

Significantly updated Annex C based on discussions in IEEE 1722
and 802.1 AVB mestings.

0 Changed from “Multicast MAC address acquisition
protocol” to “MAC address acquisition protocol” to reflect
request to allow protocol to be expanded to also alow
allocation of Source MAC addresses and to allow for a
future DHCP like server for allocating MAC addresses.

= Based on that added new proposed fields and
protocol operations

0 Added new tables and parametersto make it easer to tune.

Per discussions from last face to face meeting and also on
teleconferences, Changed fields:

0 gm_infoto gm_discontinuity

0 gm_generation to stream_reserved?

0.8

2008-05-18

Alan K.

Bartky

Removed Cross timestamp and Fragmentation from Annex B based
on agreement to have 1394 to Ethernet AVBTP gateways use the
source cycle time in the gateway _info field and require that 1394 to
AVBTP gateways break up and reassemble as necessary on data
block boundaries (i.e. Break up large CIP packets into multiple
smaller CIP packets that fit on Ethernet and then reassemble as
necessary when sending back on 1394 networks).
Changed diagrams and data definition to look more like IETF
documents (bits 00-31, big endian format). Came up with a hybrid
format that hopefully should please those familiar with 1394
conventions and/or |ETF conventions.
Changed format and some supporting text on MAAP protocol in
Annex Cto:

0 Usedart and length instead of start and end

0 Added renewal timefield
Started some work on 61883 based timing and synchronization
sections by going through the 61883 series of documents and
putting in this document key sections that need to change to work in
an AVBTP environment based on design needs and discussions to
date.
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Draft Standard for Layer 2 Transport
Protocol for Time Sensitive Applications in
Bridged Local Area Networks

1. Overview

Increasingly, entertainment media is digitally transported. Streaming audio/video and interactive applications over
bridged LANSs need to have comparable real -time performance with legacy anaog distribution. There is significant end-
user and vendor interest in defining a smple yet common method for handling real-time audio/video suitable for
consumer electronics, professional A/V applications, etc. Technologies such as IEEE 1394, 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 |EEE 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 streams, we lessen the effort of producing interworking units between |IEEE
802 and other digital networks.

<<Editor’s note: The above text was copied from the IEEE P1722 PAR. This will be expanded or edited as
appropriate.>>

1.1 Scope

This standard specifies the protocol, data encapsulations, connection management and presentation time procedures used
to ensure interoperability between audio and video based end stations that use standard networking services provided by
all IEEE 802 networks meeting QoS requirements for time-sensitive applications by leveraging concepts of IEC 61883-1
through IEC 61883-7.

<<Editor’s note: The above text was copied from the IEEE P1722 PAR. This will be expanded or edited as
appropriate.>>

1.2 Purpose

This standard will facilitate interoperability between stations that stream time-sensitive audio and/or video across LANS
providing time synchronization and latency/bandwidth services by defining the packet format and stream setup, control,
and teardown protocols.

<<Editor’s note: The above text was copied from the IEEE P1722 PAR. This will be expanded or edited as
appropriate.>>

1.3 Clauses

Clausesin thisdocument are asfollows:
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2. References

The following standar ds contain provisionsthat, through reference in this document, constitute provisions of this
standard. All the standardslisted are nor mative references. Infor mative r eferences are given in Annex A. At the
time of publication, the editions indicated werevalid. All standards are subject to revision, and partiesto
agreements based on this standar d ar e encour aged to investigate the possibility of applying the most r ecent
editions of the standar dsindicated below.

[R1] |EEE Std 802®, |EEE Standard for Local and Metropolitan Area Networks: Overview and Architecture

[R2] IEC 61784-2:2007, Digital data communications for measurement and control — Part 2: Additional profiles for
| SO/IEC 8802-3 based communication networks in real -time applications®

[R3] |EEE 802.3-2005, |[EEE Standards for Information technol ogy — Telecommunications and information exchange
between systems — Local and metropolitan area networks — Specific requirements — Part 3: Carrier sense
multiple access with collison detection (CSMA/CD) access method and Physical Layer specifications

[R4] |EEE Std 802.1Q-2005, |EEE Standard for Local and Metropolitan Area Networks---Virtual Bridged Local Area
Networks,

[R5] |EEE P802.1AS, |EEE standard for Local and Metropolitan Area Networks: Timing and Synchronization for
Time-Sensitive Applicationsin Bridged Local Area Networks;
<< draft document, see: http://www.ieee802.org/1/pages/802. 1as html>>

[R6] |EEE P802.1Qat, |IEEE standard for Local and Metropolitan Area Networks: Virtua Bridged Local Area
Networks - Amendment 9: Stream Reservation Protocol;
<<draft document, see: http://www.ieee802.org/1/pages/802.1at.htm|>>

[R7] |EEE P802.1Qav, |IEEE standard for Local and Metropolitan Area Networks: Virtual Bridged Local Area
Networks - Amendment 11: Forwarding and Queuing for Time-Sensitive Streams;
<<draft document, see: http://www.ieee802.0rg/1/pages/802.1av.html>>

[R8] IEC 61883-1 (2003-01) Consumer audio/video equipment - Digital interface - Part 1: General;

[R9] IEC 61883-2 (2004-08) Consumer audio/video equipment - Digital interface - Part 2: SD-DVCR data
transmission;

[R10] 1EC 61883-4 (2004-08) Consumer audio/video equipment - Digital interface - Part 4: MPEG2-TS data
transmission;

[R11] I1EC 61883-6 (2005-10) Consumer audio/video equipment - Digital interface - Part 6: Audio and music data
transmission protocol;

LIEEE publications are available from the Institute of Electrica and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ08855-1331, USA. New and revised IEEE standards and drafts are available for sale individually ( http://shop.ieee.org/
), and are a'so available, via an online subscription ( http:/standards.ieee.org/catal og/olis/index.html ). The Get IEEE 802E® program
( http://standards.ieee.org/getieee802/portfolio.html ) grants public access to view and download current individua electronic (PDF)
IEEE Local and Metropolitan Area Network (IEEE 802®) standards at no charge twelve months after publication.

21EC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Varembé, CH-1211, benéve 20,
Switzerland/Suisse. IEC publications are also available in the United States from the Sales Department, American National Standards
Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA . IEC publications are available for saleindividualy, and are
also available via an online subscription ( http://webstore.iec.ch/ ).
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[R12] IEC 61883-7 (2003-01) Consumer audio/video equipment — Digital interface - Part 7: Transmission of ITU-R
BO.1294 System B

[R13] IEC 61883-8 (work in progress) Consumer audio/video equipment - Digital interface - Part 8: Transmission of
ITU-R Bt.601 style Digital Video Data

[R14] 1394 Trade Association TA Document 2003017 |1DC 1394-based Digital Camera Specification Ver.1.313

[R15] IETFRFC 791 Internet Protocol (http://www.ietf.org/rfc/rfc0791.txthumber=0791)

[R16] <<Editor’'snote: TBD: Placeholder for other 1394T A documents>>

[R17] <<Editor’snote: TBD: Placeholder for any IETF RFCs (if we need to refer to any in future ver sions of
this spec)*>>

All the standar dslisted are nor mative r eferences. Infor mative referencesare given in Annex A. At the time of
publication, the editionsindicated wer e valid.

<< Editor’snote: Per M SC standar ds guidelines, need footnotes above on “how this document can be obtained
and/or purchased”, some of thiswork isTBD (will need info on how to obtain, IEC, 1394TA and possibly other
documents). Also hopefully the boiler plate text from the template (2005) is still cor rect/OK >>

<<Editor’s note: For some reason, my PDF converter tool isnot creating hyperlinksin the PDF fileif the
hyperlink isin a footnote. For now, hereare thelinksin an editor’snoteto makeit easier for thereader to get to
those web pages.>>

New and revised | EEE standards and drafts are available for sale individually (http:/shop.ieee.org/), and are also
available, viaan online subscription (http:/standards.ieee.org/catal og/olig/index.html). The Get IEEE 802E® program
(http://standards.ieee.org/getieee802/portfolio.html) grants public access to view and download current individual
electronic (PDF) |IEEE Local and Metropolitan Area Network (IEEE 802®) standards at no charge twelve months after
publication.

IEC publications are available for sale individually, and are also available via an online subscription
(http://webstore.iec.ch/).

1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members
website. Please note, however, that the copy right for each specification belongs to the 1394TA. Membership information
can be found at: http://www.1394ta.org/About/Join/. For non-members, please contact jsnider@1394ta.orq for
information on how to obtain a copy of the 1394TA specifications and Technical Bulletins.

Inter net Requestsfor Comments (RFCs) ar e available on the World Wide Web at the following URL :
http://www.ietf.org/rfc.html.

8 1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members website. Please
note, however, that the copy right for each specification bel ongs to the 1394TA. Membership information can be found at:
http://www.1394ta.org/About/Joirn/. For non-members, please contact jsnider@1394ta org for information on how to obtain a copy of
the 1394TA specifications and Technical Bulletins . The mailing address for the association is at: 1394 Trade Association Office
1560 East Southlake Blvd., Suite 242, Southlake TX 76092 USA

4 Internet Requests for Comments (RFCs) are available from the DDN Network Information Center, SRI International, Menlo Park,
CA 94025 USA. They are dso available on the World Wide Web at the following URL: http://www.ietf.org/rfc.html.
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3. Terms, definitions, and notation

3.1 Conformance levels

Sever al keywor ds ar e used to differentiate between different levels of requirementsand optionality, asfollows:

Copyright © 2007 IEEE. All rights reserved 17
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3.1.1 expected: Describe the behavior of the hardware or software in the design models assumed by this specification.
Other hardware and software design models may also be implemented.

3.1.2 may: Indicates a course of action permissible within the limits of the sandard with no implied preference (“may”
means “is permitted to”).

3.1.3 shall: Indicates mandatory requirements strictly to be followed in order to conform to the standard and from which
no deviation is permitted (“shal” means “isrequired to”).

3.1.4 should: An indication that among several possihilities, one is recommended as particularly suitable, without
mentioning or excluding others; or that a certain course of action is preferred but not necessarily required; or that (in the
negative form) a certain course of action is deprecated but not prohibited (“should” means “is recommended to”).

3.2 Glossary of terms

3.211 AVBTP communication: Information used in the operation of the AVBTP protocol, transmitted in an AVBTP
message over an AVBTP communication path.

3.2.2 Audio/Video Bridging Transport Protocol. (AVBTP): The protocol defined by this standard. Asan adjective, it
indicates that the modified noun is specified in or interpreted in the context of this standard.

3.2.3 AVBTP communication path: A segment of a network enabling direct communication between two or more
AVBTP end stations.

3.24 AVBTP stream: An AVBTP stream is between one talker and one or more listeners

3.25AVBTP port: A logical access point of an AVBTP clock for AVBTP communications to the communications
network.

3.2.6 big endian: A method of transmitting a multi-byte integer. Bytes are tranamitted in order of decreasing
significance, i.e. the most significant byte is transmitted first.

3.2.7 byte: Eight bits of data, used as a synonym for octet.

3.2.8 controller: A device that introduces and manages talkers and listeners, and manages groups of sessions.
3.2.9 classA: P802.1Qav data stream traffic class with 125us observation interval

3.2.10 classB: P802.1Qav data stream traffic class with TBD millisecond observation interval.

3.2.11 default: In this document the word default when applied to attribute values and options means the configuration of
an AVBTP device asit is delivered from the manufacturer.

3.2.12 doublet: Two bytes of data.
3.2.13 epoch: The origin of atimescale.
3.2.14 event: An abstraction of the mechanism by which signals or conditions are generated and represented.

3.2.15 grandmaster selection time: The maximum amount of time required by 802.1AS to elect and propagate new
grand master address.

3.2.16 holdover: A clock previously synchronized/syntonized to another clock (normally a primary reference or a master
clock) but now free-running based on its own internal oscillator, whose frequency is being adjusted using data acquired

18 Copyright © 2007 IEEE. All rights reserved
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while it had been synchronized/syntonized to the other clock, is said to be in holdover or in the holdover mode, aslong as
it iswithin its accuracy reguirements.

3.2.17 holdover mode: When the 802.1AS clock is possibly instable due to a change in grandmaster alistener and talker
shall revert to internal timing mode, ignoring the 802.1AS clock until the 802.1AS clock has once again stabilized.

3.2.18 ingresstime: Ingress timeis when the sampleis sent by the talker application to the AVBTP layer. For example,
on an [2Sinterface thisis an 802.1AS timestamp of the word clock transition for the received sample.

3.2.19link: A network segment between two |EEE 802 ports.
3.2.20 listener: A listener isareceiver of a stream.

3.2.21 maximum holdover time: The maximum time allowed for Grandmaster Selection plus clock stahilization on a
listener.

3.2.22 multicast communication: A single AVBTP message sent from any AVBTP port and received and processed by
all AVBTP ports on the same AVBTP communication path.

3.2.23 node: A device that can issue or receive AV BTP communications on anetwork.

3.2.24 octet: Eight bits of data, used as a synonym for byte.

3.2.25 octlet: Eight bytes of data.

3.2.26 port number: An index identifying a specific AVBTP port.

3.2.27 presentation time: Presentation time istheingress time plus a delay constant

3.2.28 quadlet: Four bytes of data.

3.2.29 synchronized clocks: Two clocks are synchronized to a specified uncertainty if they have the same epoch and
their measurements of the time of a single event at an arbitrary time differ by no morethan that uncertainty. The

timestamps generated by two synchronized clocks for the same event differ by no more than the specified uncertainty.

3.2.30 syntonized clocks: Two clocks are syntonized if they share the same definition of a second, which isthetime as
measured by each advances at the samerate. They may or may not share the same epoch.

3.2.31 talker: A talker isthe source of a stream

3.2.32 timeout: A mechanism for terminating requested activity that, at least from the requester’ s perspective, does not
complete within the time specified.

3.2.33timescale: A linear measure of time from an epoch.

Copyright © 2007 IEEE. All rights reserved 19
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3.3 Unimplemented locations

The capabilities of all reserved, ignored, and unused values ar e car efully defined, to minimize conflicts between
current implementations and futur e definitions.

3.3.1reserved fields: A set of bitswithin a data structure that is defined in this specification asreserved, and is not
otherwise used. Implementations of this specification shall zero these fields. Future revisions of this specification,
however, may define their usage.

3.3.2iignored location: Selected locations or portions of locations are partially implemented and are defined to be
ignored. An ignored value has an affiliated storage element, but the value in the storage el ements has no side effect.

3.3.3 reserved location: Some locations or portions of locations are not implemented and are defined to be reserved.
When areserved value iswritten, a zero values shall be assumed; when read, the returned value shall be ignored.

3.3.4 unused location: Selected locations or portions of |ocations may be not implemented or partially implemented and
are defined to be unused. For unused locations, the selection between reserved and ignored behaviorsisimplementation
dependent.

3.4 Numerical values

Decimal, hexadecimal, and binary number s are used within this document. For clarity, decimal numbersare
generally used to represent counts, hexadecimal number s are used to represent addr esses, and binary numbersare
used to describe bit patternswithin binary fields.

Decimal numbersarerepresented in their usual 0, 1, 2, ... format. Hexadecimal numbers arerepresented by a
string of one or mor e hexadecimal (0-9,A-F) digitsfollowed by the subscript 16. Binary number s are r epr esented
by a string of one or more binary (0,1) digitsin left toright order wheretheleft most bit isthe most significant bit
and theright most bit isthe least significant bit, followed by the subscript 2. Thusthe decimal number “26” may
also berepresented as” 1A " or “11010,".

These notational conventions have one exception: MAC addr esses and OUI/EUI values arer epresented as strings
of 8-bit hexadecimal number s separ ated by hyphens and without a subscript, asfor example “ 01-80-C2-00-00-15"
or “AA-55-11".

3.5 Notation of fields and values taken from other documents

<<Editor’s note: For version 0.08, | have again rewor ked the notation section, thistime to mor e follow conventions
used in IETF RFCs as thisdocument defines atransport layer and should not care about bit transmission order.
So this document uses a mer ged convention to allow implementer swho under stand IETF RFCs and/or |EEE 1394
and/or 1394 Trade Association (1394T A) document conventions. This hopefully also should makeit easier for
implementer swho wish to port their 1394/61883 technology to 802.1/802.3 Ether net and 802.11 wir eless networ ks
or for implementer swho have | P based technology to port/modify (i.e. if they can get the bit ordering correct for
an | P packet, they can get it right for based on diagrams from this document). All comments on thischangeare
welcome by the editor

It isalso the editor’sintent to take out unused template for areas not currently used by thisdraft (such as state
machine conventions, descriptions on how to document registers, etc. If it turnsout that we need to add any of
these types of itemsin future versions of the spec, then these portions of the template can be put back into the
document.>>

20 Copyright © 2007 IEEE. All rights reserved
This is an unapproved IEEE Standards Draft, subject to change



IEEE P1722/D0.8 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-05-18

This document uses fields and values defined in other documents with multiple methods of defining such things as
usage of upper and lower case, usage of under scor e char acters, italics, etc. Asthisdocument isintended to use
these multiple protocols, itsadditional intent isalso to make it easier for readersand implementers of those
documents by not using different names and notation for those fieldsand values. So the following conventions are
used for field names from other documents to match the convention from those documents.

a) Fiddsfrom IEEE 802.1Q: Fidldsarein all uppercase, no underscores (examples. DA, SA, TPID, CHl, VID)

b) Fieldsfrom IEEE 1394: Feldsin lower case except for acronyms within the field name with optiona
underscores (examples: tcode, data_length, source 1D)

c) Fiedsfrom IEC 61883: Fieds always starting in uppercase, acronyms in uppercase, abbreviationswith
uppercase first followed by lowercase, no underscores (examples: DBC, DBS, Rsv).

3.2.2 Bit, byte, doublet, quadlet and octlet ordering

Similar to IETF RFC 0791 [R14] Internet Protocal (IP), this protocol isagnostic to the underlying bit order used
by layersbelow it. Thereforeall frame and packet for mats contained within are specified asa series of 8 bit bytes
wher e the actual transmission, reception, storage and retrieval of bitswithin the bytes are machine and/or lower
layer specific.

Thisdocument uses the same convention as |EEE 1394 for abbreviating the following terms:
a) |sb: least significant bit
b) msb: most significant bit
c) LSB: least significant byte
d) MSB: most significant byte

LikeInternet Protocol, the actual ordering of multiple bytesto store larger numbersor arrays of data is specified
in big-endian order wherethe first byte of a multi-byte number isthe most significant byte and the last byteisthe
least significant byte.

The significance of theinterior bits within a byte unifor mly decreasesin progression from msb tolsb wheremsb is
labeled asbit 0 and Isbisbit 1 and is shown in this document in aleft to right order asfollows.

01234567

|OOOOOOOl|
I S I I B

msb Isb

Figure 3.1 - Bit ordering within a byte

For the above figure, thiswould represent a decimal value of 1, a hexadecimal value of 01,5 and a binary value of
00000001,

This protocol specifiesthat all data to be transmitted and received for control and data frames shall always be
using an integral number of 4 byte quadlets. A quadlet isa seriesof 4 byteswithin a quadlet, the most significant
byteisthat which istransmitted first and the least significant byteisthat which istransmitted last, as shown
below.
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0 1 2 3

01234567890123456789012345678901
0O 000 0 0 0 140 0 0 0 0 O 1 OJO O O OOO 1 1290 0 0 0 0 1 0 O
I T T O T | I T T N N | N T T N N | L1 1 1 1 1 |
msb Isb msb Isb mshb Isb mshb Isb

Figure 3.2 - Byte ordering within a quadlet
For the above figure, thiswould represent a quadlet holding four bytearray of 1, 2, 3, 4 decimal.

A guadlet may contain bit fields of any length between 1 and 32 bits transmitted or received asa series of bytes.
When afield spans mor e than one byte, the point whereit spansthe byteisshown asalargetick mark asfollows:

transmitted first
0 1 2 3
012345678901 23456789012345678901

Iexlample1_4_|byt|e_ciualdle$_f|?ldI Loy

| | | | ] |
transmitted last
Figure 3.3 - Example 4 byte quadlet field diagram

For 64 bit fieldsthat need to be contained in mor e than one quadlet, they are still transmitted and received asa
series of 8 bytes, but for this document are shown in diagrams as follows:

transmitted first
0 1 2 3
012345678901 23456789012345678901

— example_octlet_8 byte field —]

] | ] | ] 1

transmitted last
Figure 3.4 - Example octlet 8 byte field

When block transfer stake placethat are not quadlet aligned or not an integral number of quadlets, no

assumptions can be made about the ordering (significance within a quadlet) of bytes at the unaligned beginning or

fractional quadlet end of such a block transfer, unless an application has knowledge (outside of the scope of this
specification) of the ordering conventions of the other bus.
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3.5.1 Field value conventions

This document describesvalues of fields. For clarity, names can be associated with each of these defined values, as
illustrated in Table 3.1. A symbolic name, consisting of upper case letter swith under scor e separ ator s, allows other
portions of thisdocument to r efer ence the value by its symbolic name, rather than a numerical value.

Table 3.1wrap field values

Value Name Description
0 WRAP_AVOID | Frameisdiscarded at the wrap point
1 WRAP_ALLOW | Frame passes through wrap points.
2-3 — Reserved

Unless other wise specified, reserved values arereserved for the purpose of allowing extended featuresto be
defined in futurerevisions of this standard. Devices confor ming to this version of this standard do not gener ate
reserved valuesfor fields, and process fields containing reserved values asthough the field values were not
supported. Theintent isto ensure default behaviorsfor future-specified features.

A field value of TRUE shall always be inter preted as being equivalent to a numeric value of 1 (one), unless
otherwiseindicated. A field value of FAL SE shall always be inter preted as being equivalent to a numeric value of
0 (zer0), unless otherwise indicated.

3.6 Informative notes

Infor mative notes are used in this standar d to provide guidance to implementersand also to supply useful
background material. Such notes never contain nor mative infor mation, and implementer sare not required to
adhereto any of their provisons. An example of such a note follows.

NOTE—Thisis an example of an infor mative note.
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4. Abbreviations and acronyms

This document contains the following abbr eviations and acronyms:

24

1394TA
|EEE
ACK
ANSI
AP

AV
AVB
AVBTP
AV/C
BC
BMC
BMCA
BSS

CFl
CID
CIP
cntl
CoS
CRC
CTP

DA
DRM
DSS
DTCP
DTLA
DVCR
E2E
EISS
ESS
EUI

fc
GASP

|EEE 1394 Trade Association (www.1394ta.org)
Ingtitute of Electrical and Electronics Engineers, Inc. (www.ieee.org)

acknowledge

American Nationa Standards Institute (www.ansi.org)

(wireless LAN) access point

audio/video

audio/video bridging

audio/video bridging transport protocol

audio video contral protocol (from 1394 Trade Association)
boundary clock

best master clock

best master clock algorithm

basic service set

control/data

canonical format indicator

channd identifier

common isochronous packet

control

class of service

cyclic redundancy check

command transport protocol

draft

destination MAC address

digital rights management

distribution system service

digital transmission content protection (www.dtcp.org)
Digital Transmission Licensing Administrator (www.dtcp.org)
digital video-cassette recorder

end to end

enhanced internal sublayer service

extended service set

| EEE Extended Unique Identifier

fragmentation control

global asynchronous stream packet
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GM grandmaster
GMT Greenwich mean time
GPS global positioning (satellite) system
HD high definition
hdr header
IEC International Electrotechnical Commission (www.iec.ch)
|IEEE Ingtitute of Electrical and Electronics Engineers (www.ieee.org)
IETF Internet Engineering Task Force (www.ietf.org)
P Internet protocol
IS integration service
SO International Organization for Standardization (www.is0.0rg)
WU interworking unit
kHz kilohertz (thousand cycles per second)
LAN local areanetwork
LLC |EEE 802.2 logical link control
LLDP |EEE link layer discovery protocol
LSB least significant bit
LMI layer management interface
M mandatory
MAAP MAC address acquisition protocol
MAC media access control
MACsec media access control security
MHz megahertz (million cycles per second)
MPEG Moving Pictures Expert Group (http://www.chiariglione.org/mpeq/)
MS master to dave
MSB most significant bit
MTU maximum transmission unit Sze
N/A not applicable
NTP network time protocol (www.ietf.org/rfc/rfc1305.txt)
0] optional
ocC ordinary clock
Qul | EEE organizationally uniqueidentifier
P preliminary
P2P peer to peer
PAR project authorization request
PCP priority code point
PICS protocol implementation conformance statement
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PLL
PTP
QoS
Rsv, res
SBridge
SD

S

SID

sSc

STA
TAI
TBD
TC
TG
TLV
TPID
TS

uTC
VID
VLAN
WG
WLAN

XTS

phased lock loop

precision time protocol
quality of service

reserved

|EEE 802.1AS bridge
standard definition
international system of units
source identifier

slave to master

source

stream reservation protocol
(wireless LAN) station
temps atomique international (international atomic time)
to be done (or determined)
transparent clock

task group

type, length, value

tagged protocol identifier
timestamp

timestamp valid
coordinated universal time
VLAN identifier

Virtual Local Area Network
working group
wirelesslocal areanetwork
prohibited

cross timestamp
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5. AVBTP base protocol

<<Editor’s note: This section will define the “base protocol” such that 61883 type protocol, encapsulation, etc. will
be an optional protocol to “run over AVBTP” and so that we can add additional new protocolsin the future. This
section isintended for for mats, functions, etc. that are“common” >>

5.1 Overview

<<Editor’snote: Text TBD>>

5.1.1 General assumptions/operations

<<Editor’s note: This section and subsectionsis still mostly cut and paste from the assumptions document and
needs further refinement, will be edited in futur e drafts of this document>>

5.1.1.1 Link bandwidth utilization

AVB classA together with AVB classB traffic cannot use more than 75% of a link’s bandwidth. The remaining 25% (or
more) shall be reserved for non-AVB flows.

5.1.1.2 Functional device type names

AVBTP will have Talkers, Listenersand Controllers

o A Talker isthe source of a stream

e A lListener isareceiver of astream

e A Controller isadevice that introduces and manages talkers and listeners, and manages groups of sessions.
Any physical device can be any combination of these

An AVBTP stream is between one talker and one or more listeners

5.1.1.3 Interoperation with 802.1 bridges
AVBTP will interoperate with AVB 802.1 bridges.

If a stream traverses a bridge that is not AVB 802.1 capable, than that stream’s bandwidth cannot be guaranteed, so
interoperation with non AVB capable bridges is beyond the scope of this standard.

5.1.1.4 Point to point operation

AVBTP will be able to run in a point to point fashion when two AVBTP end stations are connected directly via an |IEEE
802.3 Ethernet connection.

<< Editor’s question/comment: What about point to point wir eless??>>
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5.2 802.3 Media specific encapsulation

This section documents the specific generic encapsulation requirements when running AVBTP over |EEE 802.3
LANSs. Thiscoversthefollowing fields:

a) Dedtination MAC address: 48 bits
b) Source MAC address: 48 bits
c) 802.1Q protocol header: 4 bytes consisting of:

1) Tagged Protocol Identifier (TPID): 16 bits

2) Canonical Format Identifier (CFl): 1 bit

3) Priority Code Point (PCP): 3 bits

4) Virtual Local Area Network (VLAN) Identifier: 12 bits
5) AVBTP Ethertype: 16 bits

For 802.1Q operation (VLAN tagged frames) the Ethertype field immediate following the source MAC addressis
known asthe Tagged Protocol Identifier (TPID) field and is set to 8100,. For thiscasethe AVBTP Ethertypeisat
an offset 4 bytespast the start of thisfield.

Figure 5.1 shows an AVBTP frame encapsulated within an 802.3 frame with an 802.1Q header (also known asan
802.1Q VLAN Tag field):

<<Editor’s note: The 802.3/802.1Q frame format diagramsin this section are drawn differently than the AVBTP
framesin the document due to the fact that the Ether net header iseither 14 or 18 byteslong and ther efore not
aligned up on a quadlet boundary. It isalsonot the editor’sintent to fully document these fields but instead guide
the reader through the basics of what thisfields are, what specific requirements of the field values and usage are to
support AVBTP. All other format and usage of the fieldsthat are 802.3 and 802.1Q specific will bereferenced to
rather than specified here. The diagramsthemselves ar ether efor e technically informational, as they provide some
duplicateinfor mation provided in other standards. The editor welcomes comments on if he should move the
diagramsto an information Annex or if it iSOK to label the diagrams asinformational, but thetext as normative
(i.e. thetext will haveto specify how to usethefiedsfor AVBTP)>>
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Figure 5.1 - AVBTP frame within an 802.3 frame with 802.11Q tag field
transmitted first
0 1
0123456789012345%5
-18 T T 00 Note: AVBTP datastream frames
-16 DA (destination, MAC address) 02 | mustalways usethis format.
14 R R N S R S : 0a |AVBTPcontrolframes may use
802.3MAC I T T T T N A L1 L this format on transmit. All
header-12 o 06 | AVBTPdevicesmustbeableto
10 SA (source N'AC address% 08 ref:e|ve dataor control framesin
L1 1 1T R [ this format.
-08 10
1 1 1 1 1 1 ] I | 1 1 ] | ] 1
802.10 Tag -06 L TPID (802.1R/Q=8100) 12
field* CF! ifi
el -04 Fl)CI? (0) L1 YIDl(VITANl Id?mllﬂeo L 14
Fhervpe-02f | | | gyme@VETR-TBDvaue |, , |, |16
00 18
A AVBTP data stream or control frame A
. Optional padding (to ensure minimum size
Tn 802.3 frame size) '
42-1500 ethernet_crc 60-1518
| | | | | | 1 I | | | 1 | 1 |
| | | | | | 1 I | | | 1 | 1 |

transmitted last
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Figure 5.2 shows an AVBTP frame encapsulated within an 802.3 frame without an 802.1Q header:

Figure 5.2 - AVBTP frame within an 802.3 frame without an 802.11Q Tag field

transmitted first

0

1

0123456789012345

-14 T 00 | Note: Only AVBTP control frames
-12 DA (destinatio MAC address) 02 | mayusethis format, stream data
L1111 1| L1 11 ' 04 frames shall always have 802.1Q
802.3MAC -10 | | | | 1 1 | | | | | | | | | tag f|6|d
header g 06
| | | | 1 1 | | | | | | | | |
-06 L ISAI(solurcle l\/’ACI adldrelss} L 08
-04 | | | | 1 1 | | | | | | | | | 10
Ehervpe-04 | | | qYRe@VETR=TBDvaug |12
00 14
¥R AVBTP control frame A
NN Optional padding (to ensure minimum size
v 802.3 frame size) A
46-1504) | | | | pthermptpore |, , , |60-1514
| | | | 1 1 | | | | | | | | |

transmitted last

5.2.1 802.3 Destination MAC address field

For AVBTP stream data frames, MAC Destination Addresses shall be unique for the Layer 2 network and may either be
unicast or multicast addresses.

<< Editor’s note: Need to modify/add text here now saying that for AVBTP stream data frames, we will require
the use of 802.1Qat to allocate, free and generally manage both destination MAC addresses and stream |1Ds for
individual AVBTP data streams.>>

For AVBTP stream control frames, MAC Destination Address may be unicast, multicast or broadcast depending on the
specification of the usage of each AVBTP control frame.

5.2.2 802.3 Source MAC address field

For AVBTP stream data frames, MAC Source Addresses shall indicate the senders MAC address of the stream data or
control traffic. Per IEEE 802.3 rules, this address shall always be a unicast MAC address.

30
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5.2.3802.1Q header field

Depending on the subtype of the AVBTP frame, the 802.1Q header may or not be required based on the following
general rules:

a) All talkers shall send stream data frames (those frames with the cd bit set to 0) with an 802.1Q header present.
Thisis dueto thefact that the PCP field isrequired to indicate whether the stream isa ClassA or ClassB stream.

b) Takersand controllers may send stream control frames (those frames) with an 802.1Q header.

c) All AVBTP compliant devices (talkers, listeners and controllers) shall be able to receive and process AVBTP
data and control frames with an 802.1Q header present.

Additiona rules for handling of 802.1Q headers may be listed in subsequent sections for current or future protocols that
use AVBTP in current or future versions of this standard, but they shall not violate the above general rules.

The following rules shall apply for fields in the 802.1Q header if it is present:

5.2.3.1 802.1Q tagged protocol identifier (TPID) field
All frames with and 802.1Q header field shall set the TPID field (1% Ethertype in the frame) 8100, hexadecimal.

5.2.3.2 VLAN identifier

<<Editor’s note: the text in this section is still in the format from my Power Point contribution, these needs to be
put in [EEE standards style. Will dothisin afuture draft version of this document.>>

TheVID isused to indicate a VLAN and is not to be used as a Stream Identifier
AVBTP stations shall be able to support aVLAN Id field value of zero to send or receive AVBTP frames.
AVBTP stations are recommended to support other VLAN Ids, but it isnot required.

AVBTP stations not supporting VLANS must at least be able to process a received AVBTP frame with 802.1Q header
and ignore the contents of that header.

If VLAN identification and knowledge is supported by an AVBTP station, it shall discard any received AVBTP frames
with aVLAN ID for which it isnot amember of the specified VLAN.

5.2.3.3 Canonical Format Indicator (CFlI) field
For AVBTP, the CHl field shall be zero.
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5.2.3.4 Priority Code Point (PCP) field

For data streams, AVBTP talkers shall set the PCP valueto the 802.1Qat specified default values for stream classA traffic
or TBD for classB traffic, unless they are changed from the defaults by a network administrator. As priority values may
be changed by IEEE 802 bridges, the PCP value will beignored on reception by AVBTP listeners.

<<Editor’s note: Will probably insert some text here once a mechanism is specified on how to automatically
deter mine what the PCP value and use it (at least refer to a future section that describes how to do this (probably
will be via an 802.1Qat protocol mechanism (see Z.2 Need mechanism for getting PCP value for ClassA and
ClassB streams)>>

<< Editor’s proposal: AVBTP control traffic shall use the value as specified by the associated protocol specific
value (e.g. 61883 over AVBTP), but never shall use avalue of assigned for classA or classB traffic>>

5.2.4 AVBTP Ethertype, 16 bits:

<<AVBTP will have a single Ethertype value. That value will be put in this document per IEEE Ethertype
assignment procedur es, and not before then.>>

5.3 802.11 Media specific encapsulation

<<Editor’snote: TBD>>

32 Copyright © 2007 IEEE. All rights reserved
This is an unapproved IEEE Standards Draft, subject to change



IEEE P1722/D0.8 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-05-18

5.4 AVBTP frame common header format

This section documentsthe fields that are common to all AVBTP frames. This section documentsthe following
fields:

a) Fird byte:
1) cd (control/data) field (cd) indicator: most significant 1 bit
2) subtypefield: remaining 7 bits
b) Second byte:
1) sv (Stream ID valid) indicator: most significant 1 bit
2) subtype datal field: remaining 7 bits
C) subtype data? field: 16 bits
d) stream_idfidd: 64 hits

The following figur e shows these fields encapsulated within an 802.3 frame with an 802.1Q header

Figure 5.3 —AVBTP frame common header fields

transmitted first

0 1 2 3
01234567890123456789012345678901
subtype data QQJcd | IsulbtylpeI i G Isulbty[:)e_rdaplI L | slubtlyp?_dlatalz | L
04 1 1 1 1 1 1 1 I I 1 I 1 1 1 1 1 1 1 1 | 1 1 1 1 1 I 1
802.1Qat — stream_id —
Stream ID -
08
AN T T T TN N N A T N TN N TN T TN AN T T N NN NN S N [N N N T SN SR N
12
Additional header, payload data and padding varies by subtype
AN O
: As necessary, 1-3 byte padding on last or only fragment to fill last quadlet

transmitted last

5.4.1 cd (control/data indicator) field
Thecd bit indicates whether thisAVBTP frameisacontrol or data frame

If the cd bit iszero, then thisframeisan AVBTP stream data frame. See 5.6 below for additional encapsulation
and protocol ruleswhen thisbit isset to zero. Only AVBTP talkerscan set thisfield to zero asonly talkers can
send AVBTP stream data frames. If thisfield is set to zero, then for 802.3 frames, the talker shall ensuretheframe
issent with an 802.1Q VL AN tag header present with the appropriate valuesfor the TPID, PCP, CFl and VID
fields.

If thisfield is set to one, then thisframeisan AVBTP control frame. See 5.5 below for additional encapsulation
and protocol ruleswhen thisbit isset to one. Any AVBTP station that sends control frames may set thisbit to one.
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5.4.2 subtype field

The 7-bit subtype field is used to identify the protocol running over AVBTP. Each protocol definesitsuse of AVBTP
encapsulation within the rules established for common header formats for control and data frames.

Currently defined subtype values arelisted in Table 5.1 bel ow:
Table 5.1 -- AVBTP subtype values

Hexadecimal | FUNCTION Meaning

Value

0046 61883 |1IDC SUBTYPE 61883/1IDC over AVBTP protocol
01:6-7E5 - Reserved for future protocols

TF6 PROPRIETARY_SUBTYPE Proprietary/Experimental over AVBTP

<<Editor’s question: Should we go ahead and reserve a subtype for 1394 to AVBTP gateway control messages, or
should we merge the XTS proposal and use one subtype for XTS and other 1394 gateway functions and/or
needs>>

Subsequent parsing of AVBTP frames shall be based on a combination of the values contained within the subtype and cd
fidds.

5.4.3 sv field

The sv field is used to indicate whether the 64 bit stream id field contains avalid |[EEE 802.1Qat stream ID or not.
The bit is set to oneif the stream ID isavalid sream ID
The bit is set to zero(0) if the stream ID isnot valid.

For more details on valid combinations of the stream_id and sv fields see 5.4.6 below.

5.4.4 subtype_datal field

The subtype_datal field consists of the remaining 7 bits of the byte containing the sv field and is used to carry protocol
specific data based on the subtype and cd field values.

5.4.5 subtype_data? field

The subtype _data? field consists of the two bytes (16 bits) following the subtype datal and is used to carry protocol
specific data based on the subtype and cd field values.

5.4.6 stream_id field

If the sv field is set to one(1), then the stream_id field shall contain the 64 bit IEEE 802.1Qat stream ID associated with
the frame.. Thisfield shall be used for stream identification. Thefield shall be present in all AVBTP frames.
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All AVBTP stream data frames shall contain avalid 64 bit IEEE 802.1Qat Stream ID in the stream id field and shall set
the sv (Stream ID Valid) hit to one(1).

AVBTP control frames relating to an individual stream shall contain a valid 64 bit IEEE 802.1Qat stream ID with the
with the sv bit set to one.

AVBTP control frames not related to an individual stream should set the stream_id field to the NULL_STREAM _ID
Value and shall set the sv bit to zero(0).

Note — Setting of the stream_id field to a consistent NULL_STREAM_ID is recommend instead of required as the
NULL_STREAM_ID is intended for consistency and to avoid confusion for users such as those debugging AVBTP
frame traces (i.e. so they don’t see old data, or valid stream IDs, etc.). AVBTP end stations when receiving AVBTP
frames with the sv bit set to one(1) shall ignore the entire contents of the stream_id field regardless of its value.

Valid stream IDs shall be allocated, managed and rel eased using procedures as defined in IEEE 802.1Qat.
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5.5 AVBTP common control frame header format

<<Editor’s note: need introductory text for this section, hereisthefigureto start with>>

Figure 5.4 - Control frame common fields

transmitted first

0 1 2 3
01234567890123456789012345678901
cd
subtype data 00 B IsulbtylpeI C vl colntrlol_ldatlal | | sFatuls | I(:orlﬂrqI_frlamle_llenqthgbytles)I
04 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
SBt?eZ;angt — stream_id —
08
AN T T T T N N N NN N TN TN TN TN TN AN T T M SN NN S N [N N TN T SO SO B |
12
Control frame additional headers and payload varies by subtype and subtype_data fields
padded if necessary to ensure an integral number of quadlets
AN AU
: As necessary, 1-3 byte padding on last or only fragment to fill last quadlet

transmitted last

5.5.1 status field

The 5 bit status field isavailable for use by the given control protocol as specified by the subtype field. 1f not used by
the given control frame, then thisfield shall be set to zero (0).

5.5.2 control_data_length field

The 11 bit control_data_length field is used to contain the unsigned control frame payl oad length in bytes of all valid
data bytes contained in the quadlets following the stream_id field in the AVBTP control frame header.

1 to 3 pad bytes shall be added at the end of the control frame payload area as necessary to ensure that an integral number
of quadlets arein the control frame.

The maximum value for this field shall be 1488 decimal.
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1
2
3
5.6 AVBTP common stream data frame header format. 4
5
AVBTP stream data is designed to standardize common use fields for source timestamping and for packet length. These 6
fields are standardized for al AVBTP frames where the cd field is set to zero. 7
8
The AVBTP common stream data header format consists of the following fields after the subtype and in the following 9
order: 10
a) stream_flagsfield: 8 bit byte with the following subfiel ds defined when cd field equals zero: E
1) sv (stream ID valid) most significant 1 bit of this byte 13
2) tv (timestamp valid): least significant 1 bit of this byte 14
. . . 15
3) stream_reservedl: remaining 6 bits of thisbyte 16
b) stream reserved2: 8 bits 17
¢) gm_discontinuity: 7 bits ig
d) h: holdover: 1 bit 20
e stream id field: 64 bits -
f) avbtp_timestamp: 32 bits 23
. . 24
0) gateway_info: 32 bits o5
h) packet_data length: 32 bits 26
27
i) protocol_specific_packet_header: 16 bits 28
j) stream_payload_data: 0 to n quadlets (where n does not exceed maximum frame size allowed by the layer 2 29
LAN) 30
31
32
Figure 5.5 --AVBTP common stream data header format (cd field set to zero) 33
34
35
transmitted first 36
0 1 2 3 37
01234567890123456789012345678901 38
subtype data 00 ?g) IsulbtypeI C s strlearp_rleselrqul tv Istrlearp_rleselrveld2I qm_rdislcorntinluity h 39
L L L LI N R | L L L L L L 40
802.1Qat 04 . a1
Stream ID — stream_id —
08||||||||||||||||||||||||||||||| 42
AVBTP Time 12 | avbtp_timestamp | 43
. 1 1 1 1 1 1 1 1 1 1 1 [ I 1 1 1 1 1 1 1 1 1 1 1 | 1 44
Gatewayinfo 16 TR NN N N WO TR N [ TR N O M | gat(lewc _|Inf0| TN NN T NN N NN N TR TR T BN | 45
Packetinfo 20| = packet data_Jength (bytes) | ., Protocol_specific_packet_header =~ 46
AVBTP payload 24 0-31 quadlet stream application packet header (length from pkt_hdr_len) jg
stream_data_payload 49
YR (additional protocol header, protocol payload data and padding varies by protocol) WA 50
o e e Em e Em Em e Em 51
I As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 52
transmitted last 53
54
55
56
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5.6.1 subtype_data field subfields
The subtype_data field for AVBTP stream data (when the cd field is set to zero) has the following subfiel ds defined.

e Most significant bit for sv (Stream 1D valid) (see 5.4.3 above)
e Least significant bit for tv ( timestamp valid ) bit
e remaining 6 bitsreserved (stream_reservedl subfield).

5.6.2 tv: (avbtp_timestamp valid) subfield

The source timestamp valid (tv) field is a one hit field used to indicate the validity of the avbtp_timestamp field time
value.

If the timestamp valid hit is set to zero by the AVBTP taker, then thisfield shall indicate that the avbtp_timestamp field
contains no data and therefore shall beignored by an AVBTP listener.

If the timestamp valid bit is set to one by the AVBTP talker, then thisfield shall indicate that the avbtp_timestamp field
isvalid.

For how the avbtp_timestamp field isinterpreted and processed see 5.6.6.

5.6.3 gm_discontinuity field

The gm_discontinuity field indicates a known or possible discontinuity in 802.1AStime. The gm_discontinuity fieldis
stream specific. On stream creation the gm_discontinuity field shall be set to arandom value. gm_discontinuity shall
be incremented by 1 whenever a signaled or possible discontinuity isindicated from 802.1AS. These indications include,
but are not limited to:

a) Discontinuity in absolute time

b) Discontinuity in frequency

¢) Loss of Grandmaster clock

d) Election of new Grandmaster clock

5.6.4 h (holdover) field

Editor’snote: thisisa new concept and field as discussed at the Beaverton Oregon face to face meeting. Thisfield
needs better text and clarification to be added in the next version of the dr aft>>

The1 hit h field shall be set anytime the AVBTP timestamp field in this stream is based off of somelocal clock instead of
the 802.1AS based clock (i.e. in holdover clock based on the 802.1AS time from the previously known good grandmaster
time). Thisis used by talkers to indicate that the timestamps may not globally synchronized with network time and is
used by listeners to also use holdover time as necessary until al systems are probably running on the same grandmaster.

5.6.5 stream_id (802.1Qat stream identifier) field

The stream 1D field isthe samefield as specified in 5.4.6 above. For AVBTP stream data frames, it shall always
contain a valid 802.1Qat stream ID.
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5.6.6 avbtp_timestamp field

The 32 bit avbtp_timestamp field shall express presentation time related to the 802.1AS Global Clock if the timestamp
valid bit is set to one. The avbtp_timestamp represents the low order 802.1AS time converted to nanoseconds. The
avbtp_timestamp rolls over approximately every 4 seconds.

If the source timestamp valid bit is zero, then the contents of the avbtp_timestamp field is undefined and should be
ignored.

5.6.7 gateway_info field

This 32 bit field is used by gateway and interworking units to allow conversion and transport of audio/video data and
control between AVBTP networks and other audio/video networks. One use is described in Annex B of this document
for IEEE 1394 |EC 61883 to IEEE 1722 AVBTP |EC 61883 interworking.

Native AVBTP end stations not participating in this gateway function shall set this field to zero on transmit and ignore
thisfield on receive.

5.6.8 packet_data_length field

The 16 bit packet_data length field isto indicate the unsgned count of stream frame payload length in bytes of all valid
data bytes contained in the quadlets following the protocol _specific_packet _header field in the AVBTP stream data
frame header.

1 to 3 pad bytes shall be added at the end of the stream data frame payl oad area as hecessary to ensure that an integral
number of quadletsisin the contral frame.

The maximum value for this field shall be 1476 decimal.

Note— Thisfield issized at afull 16 bitsto allow for better interworking functions with protocol s that support larger
packet sizes such as |EEE 1394 but mandates a smaller maximum value to ensure that AVBTP frames can be transported
across al 1EEE 802 based networks.

<<Editor’s note: Need to add text recommend smoothing of AVBTP into similar size packetsto make minimum
packet size per interval better. Thismay be a good placeto add text and/or we could have a separ ate section
talking about packets per observation interval and how to best handletransmitting “evenly” .>>

5.7 Timing and synchronization

5.7.1 General

AVBTP defines a presentation time to achieve timing synchronization between talker and listener(s). The presentation
time represents in nanoseconds the |EEE 802.1AS wall clock time when the data contained in the packet is to be
presented to the AVBTP client at the listener(s).

AVBTP presentation time is used as a reference to synchronize any necessary media clocks and to determine when the
first ssmple of a stream is presented to the client. Because media clocks vary with audio/video types the exact usage of
the AVBTP presentation timeis media format dependent.
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5.7.2 AVBTP presentation time

The AVBTP presentation timeis contained in the avbtp_timestamp field of AVBTP stream data frames.
The AVBTP presentation time may not be valid in every AVBTP packet. If an AVBTP packet contains a valid
timestamp then the tv (Timestamp Vaid) bit must be set to one.

The AVBTP presentation time represents the timestamp of the when the media sample was presented to AVBTP at the
talker plus a delay constant to compensate for network latency. Unless otherwise negotiated between the talker and the
listener the delay constant used to calculate the AVBTP presentation time is 2,000,000 nanoseconds (2 milliseconds).

The AVBTP presentation time as received by the listener(s) in avbtp_timestamp field should be utilized to synchronize
the media clock of the listener to the talker. Since the AVBTP presentation time is directly related to the IEEE 802.1AS
global time it may also be used to synchronize multiple talkers and listeners.

5.7.3 gm_discontinuity

Although the 802.1AS wall clock timeisintended to be stable, it is possible for there to be discontinuities in the 802.1AS
wall clock time. These could be due to events such as to changes the identity of the 802.1AS Grandmaster clock or
changes in the timing source of the Grandmaster clock.

To aid in compensating for discontinuities in the 802.1AS time, all AVBTP stream data frames contain a
gm_discontinuity field. The gm_discontinuity field is initialized to the random value on stream creation. The
gm_discontinuity field of every subsequent AVBTP stream data frame shall contain the same value until a discontinuity
is indicated by 802.1AS. When the actual or possible discontinuity occurs, the talker then increments the
gm_discontinuity field by 1, after which all subsequent packets shall contain the new gm_discontinuity field. This
process then repeats for every subsequent indication of an actua or possible discontinuity asindicated by |EEE 802.1AS.

When ataker detects a discontinuity, either from an 802.1AS indication or simple observation, it isrequired to increment
the gm_discontinuity field by 1. This indicates to the listener(s) of the stream that the AVBTP presentation times
contained in the avbtp_timestamp field may for alimited period of time not correspond to the 802.1AS wall clock and
the listener should enter holdover mode.

When a listener detects that the gm_discontinuity field has changed or detects a discontinuity, either from an 802.1AS
indication or simple observation, it should stop attempting to correlate AVBTP presentation time to 802.1AS wall clock
time for one Maximum Holdover time. It is possible that the gm_discontinuity field could be incremented multiple
times during one 802.1AS Grandmaster selection cycle. The listener should enter holdover mode, and begin timing the
maximum holdover time, on the firg indication of a discontinuity. If other indications of discontinuity are detected
before maximum holdover time has expired, these indications shall be ignored until maximum holdover time has expired.

The listener should exit holdover mode after either maximum holdover time has expired or if the listener is able through
observation to determine that the 802.1A S time and presentation time in the stream data are consistent with each other.

The value of the gm_discontinuity field isonly meaningful to a single talker and its associated listener(s).
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5.8 Protocol layering

<<Editors note: Text TBD. Purpose of this section is to document “common” layering for AVBTP and also
describeto the reader how I|EC-61883 and proprietary/experimental fitsinto the common layering model and how
others can be added in the future. Below isthe current working diagram | have for “common” layers. Also | have
not labeled thisdiagram in that I’m not sureif it will stay, change, be removed, etc

<< Editor’snote: It was agreed at the Sandy Utah meeting that 802.1BA will specify the layering and we will point
tothe BA spec. Sotheplan for documenting the lower layer isto changetext in this section and remove sections
defining lower layer protocols as BA will define this. For now, | am leaving thistext in until BA becomes more
matur e.>>

System . System
-»  Timing ([&--------m--oe- 1A I\:I_edltz_a (@ ---mmm oo » Connection
Control pplications Management

- - -]
]

b L7 b e .

L3AVBTP MSRP
IEEE 1733 \EEE
PTP L2 AVBTP RTP TCP 802.1Qat LLDP?
-»  IEEE EEE 1792 IEEE
802.1AS UDP MRP/MMRP 802.1AB
IEEE
IP 802.1ak

[ 1 1 I ]

LLC
IEEE
802.1Qav
_____________________________________ > Timestamp MAC
Recording PHY

5.8.1 Direct interfaces

The AVBTP common layer shal directly interface with the following protocols
e LLDP (802.1AB) <<Editor’'s note: It may be that LLDP (802.1AB) may not be necessary for proper
operation of AVBTP. If that isthe case it will beremoved. Thisdiagram is planned to removed anyway
once | EEE 802.1BA is mor e matur e>>
e SRP(802.1Qat)
e LLC (802.2), Ethertype option only (no length/DSAP/SSAP/etc. support).
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5.8.2 Other layers needed to operate, but not directly interfaced with AVBTP

An AVBTP end station must also support the following protocols (that arein the system, but not directly interfaced with
the AVBTP layer)

e PTP(802.1AS)

e 802.1Qav (queuing and scheduling)

5.9 Service interface

<<Editor’s note: TBD>>
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6. 61883/IIDC over AVBTP protocol

6.1 Overview

<< Editor’s note: text below for Overview for now just excerpts from our assumptions document. | have not
changed everything to language “ proper” for a standard. | should be able to do thisin the next round of comments
as thisisthe very first draft and | assume I’'ll be doing a lot of major changes at least as far as moving things
around). >>

<<AVBTP meeting note: To help simplify thework we are looking into making IIDC out of scope. Will post thisto
thereflector and solicit for comments. Editor will stop work on 11DC until he hear s back from the team.>>

AVBTP adapts the following 1394/61883 type protocols to run in an IEEE 802 environment.
61883-2: SD-DVCR datatransmission

61883-4: MPEG2-TS data transmission

61883-6: Audio and music data transmission protocol

61883-7: Transmission of ITU-R BO.1294 System B

61883-8: Transmission of ITU-R BT.601 style Digital Video Data

[IDC

AVBTP replaces the following 1394/61883 type protocol s with ones appropriate to an |[EEE 802 environment.
e 61883-1: Function Control Protocol (FCP) isreplaced with Command Transport Protocol (CTP)
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6.2 Common 61883/IIDC Stream data encapsulation

The 61883/I1DC stream data encapsulation is used for carrying IEC 61883 and 1IDC stream data traffic over AVBTP
networks.

This encapsulation uses a cd field of zero(0) and a subtype field of zero(0).

This encapsulation aso uses the protocol_specific_packet_header to contain 4 fields that are common for both [1DC
and |EC-61883 frames. These fields are modeled after IEEE 1394 and consist of the following:

a)

b)

Firg byte:

1) tagfield: most significant 2 bits of thisbyte

2) channel field: least dgnificant 6 bits of this byte
Second byte:

1) tcodefield: most significant 4 bitsof thisbyte
2) sy field: least significant 4 bits of thisbyte

Thesefields are shown in the figure bel ow:

Gateway info 16

Packetinfo 20

Figure 6.1 61883/IIDC common header fields

transmitted first

0 1 2 3

01234567890123456789012345678901
00 ?g) | slubltyple(ol) i G strlearp_rleselrqul tv Istrlearln_rleselrveld2I qm_rdislcoptinluity h

I I I I I I I I I I I I I I I I I I I I I I I I

04

— stream_id —
08 A TN T N N [N T TN T NN TN N T T N T TN T N T T M SN N |
12

| avlbtpl_tlrinesltarTIp | | | | | 1 | | | | | 1

gat(lewz y_i nfo

, , , Racket dgfa Jength 0 0r ) 139 ] | chapngl | Jtepdeye] | sy
24
2 quadlet [EC 61883-1 CIP header (if tag equals 1)
Remaining additional payload data and padding varies by tag value (0 or 1) and CIP header
A W
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1
2
. 3
6.2.1tag field 4
The 2-bit tag field follows the same meaning format and rules as specified by IEEE 1394. Of the four possible 5
combinations for thisfield, the following values are supported or not supported as specified below. 6
-
Supported by AVBTP: 8
e 00, “data field unformatted” (used by Instrumentation & Industrial Digital Camera (1IDC) 1394 trade 9
associ ation specification) 10
e 01,: CIPheader is present 11
12
Not supported by AVBTP: 13
e 10, Reserved by IEEE 1394.1 clock adjustment 14
e 11, Glabal asynchronous stream packet (GASP) format (Used in 1394 for Serial Busto Seria Bus bridges) ig
17
6.2.2 channel field 18
19
The 6-bit channd field follows the same meaning format and rules as specified by IEEE 1394. Of thefour possible 20
combinationsfor thisfield, the following values are supported as specified below. 21
e 0-30 & 32-63: originating channd 1D from 1394 network via 1394/61883 to 1722/61883 gateway (as specified gg
in Annex B below). o4
e 31: originating sourceison AVB network (native AVB) o5
26
27
6.2.3 tcode (type code) 28
29

The 4-bit tcode field follows the same meaning format and rules as specified by IEEE 1394. For AVBTP, theonly value  5q
supported shall be a fixed value of 1010, binary (A hexadecimal, same as 1394 isochronous packet format) with the  5;
following rules for talkers and receivers. 32
o AVBTPtalkersshall aways set thisfield to A, hexadecimal on transmit 33
e AVBTPreceivers shall alwaysignorethisfield on receive 34

6.2.4 sy field 37

Use of the 4-bit sy field is application specific and therefore beyond the scope of this standard. Known industry standards 39
that currently usethisfield are: 40
o |IDC [R13] (used for video start of frame indicator) 41
e Digital Transmission Content Protection (DTCP) (www.dtcp.com) [B3] [B4] 42
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6.3 "Data field unformatted” encapsulation (used by IIDC)

<< Editor’s note: This section and sub sections describe the variant where the tag field is set to 01, binary
indicating that a CIP header follows. For tag value of 00, binary, the remaining data is format specific to11DC (or
other uses of “unformatted” ??).>>

<< Editor’s note, this section is still cut and paste from my Power Point based contribution and will be re-worked
to put in an appr opriate standar ds language and format in a future ver sion of this specification>>

46

Figure 6.2 - 61883/1IDC frame header fields

transmitted first
0 1 2 3
012345678901 23456789012345678901

cd q A
subtype data 00 ol ., S|Ub|typ|e(0|) B strlearp_rleselrveldl tv Istrleanlw_rleselrveld2I qm_rdlslcorlmnluny h
04 I I I I I I I I I I I I I I I I I I I I I I I I
Sgi?ezé:'aneg stream_id —
08

AVBTP Time 12 avbtp_timestamp
RO L i ANt T NN N T T [N N TN T T N N |

Gateway info 16 gattleway_ilnfo

placIfetrde}ta_‘enpthl(bxtesl)

tclod(?(A}G) sy (Olor I1)

Packetinfo 20
24

/

L taq(O) clharlmell*(Cl)-lsl)

P

Video payload data (see 1394TAdocument 2003017)

transmitted last

*Note: Currentstandard for IIDC restricts channel IDto 0-15
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6.4 IEC-61883 CIP encapsulation

<<Editor’s note: Text TBD. Need to say something that the subsections of this section only apply if the tag field is
equal to 01, binary. Also need general intro text>>

transmitted first

Figure 6.3—CIP header and data fields, tag=1, SPH=0

0 1 3
012345678901234567890123456789¢01
subtype data 00 ?(g : s:ub:typ:e(o:) : SV str:ear?w_r:ese:rve:dl tv :str:ear?_r:ese:rve:dz: qlm_lrdis:cor:]tiquit}l/ h
802.1Qat 04 .
Stream ID — stream_id —
08

AVBTP Time 12

| avlbtpl_tirlnesltanlwp |

Gateway info 16 | gatewcly_info

1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1
Packetinfo 20 placll<et_l_dalta_ enpthl(b){tesl) L taq(l) (I:halnnel (0—63[) tclod(? (AFG) LSy,
CIP#1 24 OIO ] SllD (P_6|3) ! DIBSI(SIIZG ok qluadllmls) FIN IQPCI: ©) RISV L1 Dl?C Ll

CIP#2 28] 1 0 FMT FDF SYT
| | | | | | 1 | | | | | | | | 1 | | | | |

32
M CIP Packet Data (all IEC 61883 types except -4 and -7)

L

A
|
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Figure 6.4—CIP header and data fields, tag=1, SPH=1
transmitted first
0 1 2 3

01234567890123456789012345678901

00 ?g) | slubltyple (OI) i S strlearp_rleselrqul tv Istrlearln_rleselrveld2I qm_rdislcoptinluity h

I I I I I I I I I I I I I I I I I I I I I I I I
04
— stream_id —
08
I N N T NN N (N [N N (T (N (N AN N N (YT N [N N (N MO N (N
12 1 | | | | | | I | | | avlbtpl_tlrlnesltarrIp | | | | | 1 | | | | | 1
Gateway info 16 I gatewzy_info
1 | | | | | | | | | | | 1 | | | | | | 1 | | | | 1
Packetinfo 20 | | Raclfet_'_dalta_engthl(b){tesl) Ly taq(l) qhalnnel (O-63|) tclod(?(A}e) LSy
Sa i EPH
ClP#1 24 OIO |S|ID(|O-6|3)| Dlle(Sllze”ﬂ qluaqletls) FIN |QP(|: (€] RISV L |DB|C| L
CIP#2 28] 10 FMT FDF
1 | | | | | | | | | | 1 | | 1 | | | | | | 1 | | | | | 1
Src Packet hdr*32 reserved SYT

1 | | | | I | | | | | | 1 | | 1 | | | | | | 1 | | | | | 1
36,-\ 1stSource Packet Data + optional additional Source Packets NN
T (seelEC 61883-4 and 61883-7) I

transmitted last

6.4.1 CIP header 1st quadlet indicator
The 2 bit CIP header 1% quadlet indicator field has the same definition as defined in IEC 61883-1. AVBTP shal only
support afixed value of 00,

<<Editors question: Isit OK for listenerstoignore thisfield on receive or should it be an error if thereis another
value??>>

6.4.2 SID (source ID) field

The 6 bit SID field has the same definition as defined in 1EC 61883-1. For AVBTP, it shall usethe following values.

a) 0-62: originating Source ID from |EEE 1394 network (frame originated from a 1394/61883 to 1722/61883
interworking unit).

b) 63: originating sourceison AVB network
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6.4.3 Data Block Size (DBS)

The 8-bit DBS field has the same definition as currently in 61883-1, size of Data Blocks in Quadlets
e 0: 256 quadlets
e 1-255: 1-255 quadlets

6.4.4 QPC (quadlet Padding count)
The 3-bit QPC field has the same definition as currently defined in 61883-1. For al types of 61883 as defined today, this
field isaways zero.

<<Editor’s note: Assume that we should say that this field is not supported in any current protocols as defined
and thereforeif QPCisnot zero, itisan error>>

6.4.5 FN (fraction number) field

The 2-bit FN field has the same definition as currently defined | n 61883-1. This s currently only used in 61883-4 and
61883-7 (where also the SPH field is always set to one).

6.4.6 SPH (source packet header) field

The SPH hit has the same definition as currently defined in 61883. If set to one:

e Then application packet contains 61883-4 or 61883-7 (or future) source packets with source packet headers.
If set to zero

e Then application packet does not contain source packets (contains integer number of Data Blocks)

6.4.7 Rsv (reserved) field

The 2-bit has the same definition as currently defined in IEC 61883-1. It isreserved (currently not used by 1394/61883),
Set to zero on transmit, ignore on receive.

6.4.8 DBC (data block count) field

The 8 hit DBC field has the same definition as currently defined in IEC 61883-1. It contains the sequence number of the
1st data block in the packet. The DBC field shall not be set to a vaue that would cause the total byte AVBTP frame
length to exceed a maximum payload size 802.3 of 1500 bytes (2 bytes of Ethertype plus 1498 bytes of payload) frame.
Thislimitsthe total size of an AVBTP frame header plus payload of no more than 374 quadlets (1496 bytes). All frames
of thisformat shall contain an integral number of data blocks as defined in IEC 61883-1.

6.4.9 CIP header 2nd quadlet indicator

The 2 bit CIP header 2™ quadlet indicator field has the same definition as defined in IEC 61883-1. For AVBTP it shall be
fixed at 10, binary

6.4.10 FMT (stream format), field
The 6 bit FMT field has the same definition as currently defined in 1EC 61883.
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6.4.11 FDF (format dependent field)

The FDF field has the same definition as defined in IEC 61883. If the SPH field is set to O, then this field is 8 bitsin
length. If the SPH field isset to 1, then thisfield is 24 bitsin length.

6.4.12 SYT (synchronization timing) field (1394 cycle time based presentation time for SPH field equals
0)

The 24 bit SYT field is only present if the SPH field is set to a value of 1. This IEC 61883-1 defined field is present but
not used by AVBTP end stations, it is only used by 1394/61883 to 1794/61883 interworking units (see Annex B below).
AVBTPtalker end stations shall set thisfield if present to FFFFFF6 (the IEC 61883 no data timestamp value) on transmit
and AVBTP ligtener end stations shall ignorethisfield on receive.
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6.5 Command transport protocol (CTP) frame format

<<Editor’s note: Thisentire section may beremoved in a future version of this specification asit iscurrently being
discussed if we need this protocal, or if we will mandate that AVBTP end stations support 1Pv4 and/or [Pv6 and
use the AV/C over IP protocol as being defined by the 1394TA. It isthe Editor’s opinion that at minimum we
should at least not mandate use of CTP as implementers are already prototyping AV/C over |P wheras CTP has
not been prototyped yet as of today. CTP was created to allow stations to not have to implement an I P protocol
stack. Again, asIP isunder discussion for other puposes, end stations may need to have an IP stack anyway. It is
still group consensus to do everything we can for AVBTP to not require TCP protocol and have all 1P based
control protocols be I P based.

This section also in general needs more work, but the editor is holding off on any additional work until thiswork is
agreed to be needed (i.e. that we will allow both AV/C over 1P and AV/C over CTP)>>

This section defines the format and field values for subtype O control frames for use with 61883/11DC data frames which
is called the Command Transport Protocol.

An AVBTP control frame with a subtype of zero shall only be used for CTP. The common format of the frameis shown

in the figure below:
Figure 6.5 - Command transport protocol common fields
transmitted first
0 1 2 3
01234567890123456789012345678901
00 (Cld) subtype(0)  |sv|rs ct_act  ctinfo contrgl_frame_length(bytes)
04 I 1 1 I 1 I 1 I 1 I I I 1 1 I I 1 | I 1 I 1 1 1 I
— stream_id -
08 | | |
| 1 | | 1 | 1 | 1 | 1 | | 1 1 | | 1 | 1 | 1 | 1 | | |
12
ct_actspecific data
VA VA
: As necessary, 1-3 byte padding to fill last quadlet

transmitted last

cd fidd

The 1 bit cd field shall be set to 1 for &l CTP frames
Subtype field

The 7 bit subtype field shall be set to O for all CTP frames

sv field

The 1 bit sv (Stream ID valid) field shall be set to O for all CTP frames
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rsfield

Thersfiedisal bit field used to indicate if the frame was sent by a CTP requestor or a CTP target. A CTP requestor
sending CTP frames, shall set thisfield to O (to indicate an action). A CTP target sending CTP frames, shall set thisfield
to 1 (to indicate aresponse).

ct_act fidd

The ct_act field is a 7 bit field used to indicate the action to be performed by this frame. The currently defined valid
values are defined in Table 6.1.

Table 6.1 — ct_act field values

Decimal | FUNCTION Description

Value

0 OPEN Open connection to target

1 CLOSE Close connection to target

2 SEQ_RST Seguence number system reset
3 EXECUTE Execute command set command
4 EVENT Manage EVENT noatification

ct infofield

The Command Transport Protocol information field (ct_info) is an 8 bit field used to provide one of the following types
of information:

cmd_set id:
<<Editor’snote, need text here>>
cmd status

<<Editor’s note, need text here>>
The currently defined valid values are defined in Table 6.2.

reserved:

Field isreserved for futureuse. Set dl bitsin thefield to zero on transmit. Ignore on receive.

Table 6.2 —cmd status field values

Decimal | FUNCTION Summary Description (see the section for all CTP responses for any

Value further interpretation of these status val ues)

0 SUCCESS command executed successfully

1 ALREADY_LOGGED _IN requesting station is already logged in, sequence numbers are reset

2 NOT_LOGGED IN Nno connection exists with requesting station, command ignored

3 NO_RESOURCES not enough resources to establish a connection

4 PENDING command accepted, but not compl eted

5 NOT_SUPPORTED the specified cmd_set_id is not supported

6 SEQ NOT _EXPECTED the specified cmd_sequence was not in range

7 EVENT_REGISTERED command executed successfully, an event has been registered, the
event ID isin the extended_error field
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<<Editor’s question: As CTP is porting across a protocol that currently runs under 1394 which all the protocols
I've seen that use it do not do any 1 to 3 octet padding at the end. Are there any cases where AV/C will have a
packet that needsto be padded tofill thelast quadlet>>

stream id

For al CTP frames, the stream_id isnot used, and should be set to NULL_STREAM _ID on transmit.

6.5.1 OPEN action and result.

Figure 6.6 - OPEN command transport frames

Action:  transmitted first
0 1 2 3
01234567890123456789012345678901
cd rs ct_act -
subtypedata 00 @ . s:ub:typ:e(O{) : sV| ) : (0.=6PEIN‘ : C:md:_S(?t_l:d : c:onl'llrol]_fre?me:_le:ngt:h ((:)) :
04
L —
08 | | |
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
transmitted last
Result:  transmitted first
0 1 2 3
01234567890123456789012345678901
cd rs ct_act
subtype data 00 @ . s:ub:typ:e(o{) : svV| : ((}:OPEIN‘ : c:md:_st:atu:s : c:ontlrolereEme:_le:ngt:h ((:)) :
04
Sﬁ?;é:ranfg stream_id —]
08 | | |
1 | | | | | | 1 | | 1 | | | | | | | | | 1 | | | | | | 1

transmitted last

Open action notes:

« cmd_set_idisCTP ssatusfromthe <<Editor’s note: text is missing her e>>
e stream_idisnot used, setto NULL_STREAM ID

Open result notes:

e stream_idisnot used, setto NULL_STREAM ID
 cmd_statusis CTP s status from the action, values:
— SUCCESS: no erors, sequence numbers are reset, target can store at least one EXECUTE result for
this connection
— ALREADY_LOGGED_IN: requesting station is aready logged in, saved responses discarded,
commands in process may or may not complete (but no response will be sent), NextExpectedSequence
set to 1, LastAcknowlegedSequence set to O, all event registrations are del eted.
— NO_RESOURCES: not enough resources to establish a connection
— NOT_SUPPORTED: target implementation does not support CTP

NOTE: If an initiator is already logged in then the OPEN action differs from the SEQ_RST action only in that it also
deletes all event regigrations at the target for theinitiator.
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<<Editor’ s note: should the Open result return information as to which command sets are supported??>>
6.5.2 CLOSE action and result
Figure 6.7 - CLOSE command transport frames
Action:  transmitted first
0 1 2 3

01234567890123456789012345678901

cd

rs

ct_act

subtypedata 00 @ . s:ub:typ:e(O{) . sV] o) :”TC“.OQ‘.E‘l :res:erv:ed: : c:onl'llrol]_fre?me:_le:ngt:h ((:)) :
04
802.1Qat — stream_id —
Stream ID -
08
Lol 0 AN TN TN N NN [N NN N N T N N TN NN NN NN TN NN MO M
transmitted last
Result:  transmitted first

0

01234567890123456789012345678901

3

cd rs ct_act
subtype data 00 @ : s:ub:typ:e(O{) . svV| :(ITFIJIOQ‘IE‘: c:md:_st:atu:s : c:ontlrolere?me:_le:ngt:h ((:)) :
04
Sﬁ?;;ffg stream_id
08||||||| AN T T N T [N N TN TN N NN TN AN T (NN N N N
transmitted last
Close Action

Close Action Notes
e stream_idisnot used, setto NULL_STREAM ID

Close Result

Close Result Notes

e stream_idisnot used setto NULL _STREAM ID
 cmd_statusis CTP s status from the action, values:

— SUCCESS: no errors, connection terminated, commands in process may or may not complete (but no

response will be sent), all event registrations are del eted
— NOT_LOGGED_IN: no connection exists with requesting station

Copyright © 2007 IEEE. All rights reserved
This is an unapproved IEEE Standards Draft, subject to change




IEEE P1722/D0.8 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-05-18

6.5.3 SEQ_RST (Sequence number reset) action and result

Figure 6.8 - Sequence number Reset command transport frames

Action:  transmitted first

0 1 2 3
01234567890123456789012345678901
cd rs ct_act
subtypedata 00 @ . s:ub:typ:e(O{) : sV| ) (IZ=$E_(.D R.QTP :res:erv:ed: : c:onl'llrol]_fre?me:_le:ngt:h ((:)) :
04
SinZ.lQlellDt stream_id —]
ream 08 | | |
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

transmitted last

Result:  transmitted first

0 1 2 3
012345678901234567890123456789¢01
cd rs ct_act
subtypedata 00 @ : s:ub:typ:e(o{) : svV| (IZ=$E(.D R.QTP c:md:_st:atu:s : c:ontlrolereEme:_le:ngt:h ((:)) :
04
Sﬁ?;;ffg stream_id —
08

N T T N (N N [N TN NN N NN A N [N TN N T TN NN N NN AN N NN MR SN NN N |
transmitted last

SEQ_RST (Sequence number Reset) Action

SEQ_RST Action Notes

» Asks Target to discard any saved responses, set NextExpectedSequence to 1, set L astAcknowlegedSequence
to0

e stream_idisnot used, setto NULL_STREAM ID

SEQ_RST Result
SEQ_RST Result Notes
e stream_idisnot used setto NULL _STREAM ID
 cmd_statusis CTP s status from the action, values:
— SUCCESS: no errors, saved responses discarded, commands in process may or may not complete (but
no response will be sent), NextExpectedSequence set to 1, L astAcknowlegedSequence set to O
— NOT_LOGGED_IN: no connection exists with requesting station

NOTE: If it isalso desired to delete all registered events then use the OPEN action ingtead of the SEQ_RST action.
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6.5.4 EXECUTE action and result
Figure 6.9 - Execute action command transport frames
Action:  transmitted first
0 1 2 3
01234567890123456789012345678901
cd rs ct_act .
subypedata 00| | gubype® | Vol @epxpeiprey | Gnes§lid | coptrgl frame lengthibytes)
I I I I I I I I I I I I I I I I I | I I I I I I I
802.1Qat 04 .
Stream ID 08 | Sl |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
12 cmd sqquence ack_sequence reserved
1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1
A AV/C Command data W
Result:  transmitted first transmitted last
0 1 2 3
01234567890123456789012345678901
cd rs ct_act
subypedata 00)y| | subtype® | ||| gy | g9 Sty | contrql frame length(byies)
I I I I I I I I I I I I I I I I I | I I I I I I I
802.1Qat 04 .
Stream ID — stream_id —
08
1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1
12 1 1 1 1 1 Clrndl_sqqu?ncle 1 1 1 1 1 1 1 1 1 1 eIXtequd_Frrcl)r 1 1 1 1
(A AV/C Result data w

transmitted last

EXECUTE (Execute) Action
EXECUTE Action Notes

e stream_id may beused, if notitissetto NULL_STREAM_ID
* comd_set_id specifies the type of command to be executed:
— 004 for AV/C
—  FEy for vendor unique, 8 bytes at beginning of Additional Command data are an EUI-64 specifying the
command set
—  FFy for the empty command (no operation), used for acknowledge only packets (cmd_sequence and
CommandData fields are not used)
—  Other values TBD (cf. Table 8 in 61883-1)
» cmd_sequence is the sequence number value identifying this action, must be the same as the Target’s
NextExpectedSequence value
» ack_sequence is the most recently sent cmd_sequence value for which no subsequent cmd_sequence values
are awaiting aresponse
» CommandData field contains the command to be executed as defined by the command set definition

EXECUTE Result
EXECUTE Result Notes

e stream_id may beused, if notitissetto NULL_STREAM_ID
 cmd_statusis CTP s status from the action:
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SUCCESS:. no errors, command completed, sequence numbers updated, saved responses prior to
LastAcknowledgedSequence are discarded, this response is saved (if no state change occurred thisis
optional), ResponseData set according to the command set specification

NOT_LOGGED_IN: no connection exists with requesting station, no actions taken
NO_RESOURCES: not enough resources to save results (i.e. busy), try again later

PENDING: command accepted, but not completed, response will be sent when completed, deciseconds
to expected completion in extended error, sequence numbers updated, ResponseData is set if
specified by the command set specification

NOT_SUPPORTED: the specified cmd_set_id isnot supported

SEQ_NOT_EXPECTED: the specified omd sequence was not in the range of
L astAcknowledgedSequence+1 to NextExpectedSequence, this means an EXECUTE frame was lost
and needs to be retransmitted, extended_error contains the value of NextExpectedSequence
EVENT_REGISTERED: same as SUCCESS except an event has been registered and
extended_error containsthe event ID.

6.5.5 EVENT action and result

<<Editor’snote: insert figure herefor format of EVENT action and result; both action and result need a 16-bit
event_ID field and a 16-bit event_action field plus optional additional data in the result format.

EVENT action

EVENT action notes

e stream _idisnot used and set to NULL_STREAM _ID.
» event_ID specifies the event being changed.
* event_action specifies the change to the event as shown in the following table.

event_action | change specified

0 acknowledge receipt of EVENT result with event ID and EVENT_REGISTERED status
1 cancel regidtration for event_I1D
EVENT result

EVENT result notes
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stream _id isnot used and set to NULL_STREAM _ID.
event_| D specifies the event being changed.
event_action isthe count of the number of event_ID eventssince it was registered.
cmd_statusis CTP s status from the action:
— SUCCESS: no errors, event_ID regidtration has been canceled, event_action contains the count of the
number of times this event occurred during the registration
— NOT_LOGGED_IN: no connection exigts with requesting station, no actions taken
— NOT_SUPPORTED: the value in event_action isnot specified in the table above
— EVENT_REGISTERED: aregistered event with event_ID has occurred, event_action contains the
number of times this event has occurred during this registration.

NOTE: An event notification is an EVENT result sent without a prior EVENT action, it will have a status of
EVENT_REGISTERED. It will expect aresponse of an EVENT action from the initiator with the event_action field
set to zero. If the target doesn’t receive thisin areasonable time it will resend the event natification, the initiator can
distinguish this from a new occurrence of the event by the count in the event_action field. All other EVENT result
packets sent by the target arein responseto an EVENT action with anon-zero event_action field.
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6.6 Protocol layering

<<Editorsnote: Text TBD. Purpose of this section isto document specific layering for 61883/IIDC over AVBTP>>
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6.7 Session management

<<Editor’s note: Text for thissection is ill cut and paste from AVBTP assumptions document and John Nels
Fuller’scontribution, needs further editing and desgn wor k>>

6.7.1 Overview

The 61883 over AVBTP session management protocols and procedures:
e Shall use LLDP (802.1AB), SRP (802.1Qat) protocals as an integral part of the Session management protocol s
and procedures.
0 >>Thin layer, renaming of Qat service interface
= >> Specify how to define bandwidth based on applications needs and pass to Qat as TSPEC
=  Reservation will require minimum Ethernet payl oad size for packet bandwidth reservation
calculation, so 1722 or Qat will have to round up for filling of minimum size Ethernet Frame

e  Shall provide a service interface to protocol s such as Zeroconf
0 >>Informative annex??

e Shall adapt 1394 AV/C Function Control Protocol (FCP) for usein 61883 over AVBTP.

6.7.2 General Protocol operation

<< Editor’snote: The structure for section 0 needs some work, to start with here are the consensus items from our
teleconference meeting so far:

e Function control protocol equivalent isIN
0o AV/C will just be thefirst command set supported
0 Intentionistonot carry 1394 busresets (use 1394.1 model)
e Plugcontrol registersare OUT
0 >> Will be part of work being done in 802.1Qat.
e  Connection management proceduresare IN
0 >>Should bea*“thin” layer that mapsto 802.1Qat
e Stream ID Assignment isIN if not defined in 802.1
0 Needed to complete our “Plugs’ and CMP
e |IRM emulation isOUT
o >>Will be donein 802.1Qat
e ServiceDiscovery isIN for each command set supported
o (i.e. AV/C will recommend Bonjour, but other protocolswill be allowed).
0 >>Informative Annex
e AVBTP session management will use a Talker-Controller-Listener model for 61883 subtype protocal.
o >>Controller ispart of the model but not part of 1722 (in application layer).
>>

6.8 Command Transport Protocol (CTP)

This section defines the operation of the Command Transport Protocol (CTP). This protocol is designed to be able to
transport the AV/C protocol as used in IEEE 1394 networks, but is extensible to allow for other future protocols.
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The Command Transport Protocol (CTP) is used to transport media specific commands between an initiator and a target.
The exact nature of the media specific commands carried by the CTP protocol is beyond the scope of this specification.
For details of the format of the CTP message see 6.5.

6.8.1 results and actions

In order to avoid confusion between CTP packets sent between AVBTP end stations and the commands and responses
that they carry, the CTP packets sent by an initiator are called actions and the CTP packets sent by a target are called
results.

6.8.2 CTP operation

6.8.2.1 Handling possible control frame loss

Since many |EEE 802 media do not provide an acknowledged delivery service, CTP accounts for the possihility that
actions or results may be lost in transit with no error indication. To do thisinitiators shall save each EXECUTE action
they have sent until the corresponding EXECUTE result is received; while targets shall save each EXECUTE result they
have sent until it has been acknowledged by theinitiator.

NOTE: An exception is made if the EXECUTE action received by the target represents a command that never changes
the state of the device. In this case the target may choose not to save the EXECUTE result and to instead execute the
EXECUTE action again when the initiator requests the result to be resent.

This is managed with the sequence numbers in the cmd_sequence and ack_sequence fields of the EXECUTE action
and EXECUTE result packets and with variables NextExpectedSequence and L astAcknowlegedSequence. When the
target receives and EXECUTE action it checks the cmd_sequence, if it isin the range L astAcknowlegedSequencet1 to
NextExpectedSequence-1 it is a request to resend a saved EXECUTE result; if cmd_sequence equals
NextExpectedSequence then it is a new action to be executed and ack sequence is used to update
L ask AcknowlegedSequence (if there are resources to store another EXECUTE result then NextExpectedSequence is
incremented, otherwise an EXECUTE result with NO_RESOURCES status is sent); otherwise an EXECUTE result with
SEQ_NOT_EXPECTED datusis sent.

6.8.2.2 Handling of SEQ_NOT_EXPECTED

When the initiator receives an EXECUTE result with a SEQ_NOT_EXPECTED dtatus it knows that previoudy sent
actions have not been received by the target. When this happens or when an EXECUTE result has not been received after
a reasonable amount of time has passed since sending an EXECUTE action the initiator resends its saved EXECUTE
action unchanged.

6.8.2.3 Handling of NO_RESOURCES

When the initiator receives an EXECUTE result with NO_RESOURCES status it must hold the EXECUTE action until
it can changeit ack_sequence to release resourcesin the target (thisis the only condition when the initiator my resend an
EXECUTE action that isn’t identical to the previously sent EXECUTE action with the same cmd_sequence).
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6.8.2.4 Establishing a connection with the target (OPEN)

Before an initiator can begin sending commands to a target it must first establish a connection with that target. Thisis
done with the OPEN action and result. If theinitiator failsto receive a OPEN result in areasonable timeit may send the
OPEN action again (the number of timesthe initiator will resend the OPEN after atimeout should be at least one).

The initiator shall not send any other actions to that target until it receives a OPEN result with either SUCCESS or
ALREADY_LOGGED_IN satus. The target shal not send a OPEN result with SUCCESS satus unless it can
guarantee that it can always store at least one EXECUTE result for thisinitiator until receipt of the result is acknowledged
by the initiator.

6.8.2.5 Disconnecting with the target (CLOSE)

When an initiator is done with a connection to atarget it sends a CLOSE action to release the target’ sresources. If after a
reasonable time the initiator has not received a CLOSE result from the target it sends the CLOSE action again (the
number of times the initiator will resend the CLOSE action after atimeout shall be at least one).

<<Editor’s question: Do we need to define what isa “reasonable amount of time” >>

6.8.2.6 Reinitializing the connection with the target

If the initiator has reached its retry limit is sending an EXECUTE action it may need to reinitialize the connection with
the target. This is done by sending the SEQ_RST action which tells the target to release all saved responses. If any
commands are being executed they may or may not complete but the results will not be sent, NextExpectedSequence is
set to one and LastAcknowlegedSequence is set to zero, and then the target sends the SEQ RST result. If after a
reasonable time the initiator has not received the SEQ_RST result from the target it sends the SEQ_RST action again (the
number of times theinitiator will resend the SEQ_RST action should be at |east one).

Some command sets provide a means for the target to notify the initiator of certain events such as incoming call or a
button press. In all known cases the initiator must first issue a command that requests such notification. When this
command is delivered to the target and successfully executed (via the EXECUTE action) the status in the result will be
EVENT_REGISTERED with a 16-bit event_ID in the extended_error field. Later when the event occurs the target will
send an EVENT result (unprovoked by and EVENT action) to the initiator with that same event_ID. The initiator must
acknowledge the event by sending and EVENT action to the target with that same event_ID and event_action set to zero.
If after a reasonable time the target has not received this acknowledgement and the event registration hasn’'t been
canceled it will sent the EVENT result again (the number of times the target resends the EVENT result after a timeout
shall be at least one).
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6.9 Timing and Synchronization

6.9.1 General

Timing and synchronization for IEC 61883 over AVBTP is generally accomplished in the same manner as specified in
61883-1 through 61883-8 over IEEE 1394. The differenceisthe use of the avbtp_timestamp instead of the SYT field
in the CIP header or the Timestamp field in the Source Packet header. The SYT and Timestamp fields may contain valid
or invalid data and therefore must be ignored on receipt in an AVBTP node.

Usage of the timing and synchronization information included in the CIP header is generally consistent with the
definition in the 61883 series of standards where the main differences are:

1)

2)

3)
4)

5)

6)

7)

The SYT field function formatted in seconds, cycle and cycle offset isreplaced by the AVBTP
timestamp field expressed in 802.1AS based nanoseconds..

For protocols of 61883-4 and 61883-7 wherethe SPH field is set to one, then the 32 bit sour ce packet
header field for each sour ce packet containsthe associated presentation time of the sour ce pack et
expressed in |EEE 802.1AS based nanosecondsinstead of | EEE 1394 based seconds, cycle and cycle
offsets.

Inthe IEC 61883 series of specification theterm “receiver” is used, wher easin this specification the
term “listener” isused.

In the IEC 61883 series of specification theterm “transmitter” isused, whereasin this specification
theterm “talker”isused.

|EEE 1394 on networks faster than 100 megabits per second allows CIP packetslarger than can fit in
a standard single | EEE 802.3 Ethernet frame. Thisstandard doesnat, if an application needsto send
mor e than data than can fit in asingle Ether net frame, it must gener ate multiple correctly formatted
CIP packets each one that can fit in an 802.3 Ether net frame.

Some of the IEC 61883 series of specification sometimes have optionsthat differentiate
“professional”, “consumer-use” or “cost-sensitive” equipment. Thisstandard does not, and if a
device supports a given format, it must support all mandatory requirements as specified in this
document.

Not all formats and their associated protocol technologies, parameter s, methods, etc. specified in the
61883 series of specification are supported by this specification (example 61883-6 allows for packed
formatted audio data, this specification does not).

6.9.2 61883-2 timing and synchronization

61883-2 formatted frames shall follow the same timing and synchronization rules as defined in IEC 61883-2 section 6,
but using IEEE 802.1AS time in the AVBTP timestamp frame field instead of IEEE 1394 based cycle timein the SYT
field. AVBTP talkersshall set the CIP header SYT field to al ones for al transmitted CIP packets and AVBTP listeners
shall ignorethe SYT field.

Thetalker shall transmit avalid time samp value in the AVBTP timestamp field once every video frame
period. Thetime stamp shall be transmitted in an AVBTP frame that meets the following conditions:

- packet_arrival_time_L O time stamp value

- timestamp value —transmission_delay_limit Opacket_arrival_time F

where:
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packet_arrival_time F isthe IEEE 802.1AS time when thefirst bit of the packet which hasthetime
stamp has arrived at the listener;

packet_arrival_time L isthe IEEE 802.1AStime when the last bit of the packet which hasthe time
stamp has arrived at the listener;

transmission_delay limit = default value of 2,000,000 nanoseconds (2 milliseconds).

In case of Hx (H = 1,2,4) transmission, KH data blocks are transmitted in a video frame period M using K isochronous
packets. |sochronous packet n contains H data blocks of nH, nH+1, ... and (n+1)H-1.

The isochronous packet n of a video frame period M shall be transmitted on the following conditions (n =0, ... ,K-1):
- packet_arrival_time_L O nominal timing for isochronous packet n
- nominal timing for isochronous packet n —transmission_delay_limit O packet_arrival_time F
where

packet_arrival_time_F isthe cycle time when thefirst bit of the isochronous packet n has
arrived at thereceiver;

packet_arrival_time_L isthe cycle time when the last bit of the isochronous packet n has
arrived at thereceiver;

K isthe number of isochronous packets without empty packets in a video frame period.
K =250 (525-60 system)
K =300 (625-50 system)

Nominal timing for isochronous packet n = Ty + (Ty +1- Ty) X /K

Ty isthe time slamp for video frame period M transmitted in the AVBTP timestamp field.

6.9.3 61883-4 timing and synchronization

The timing and synchronization of 61883-4 over AVBTP uses the same method as used in 61883-4 over IEEE 1394
networks in that the source packet header quadlet always contains a valid timestamp. In 61883-4 over AVBTP, this
guadlet contains nanosecond 802.1AS based timeinstead of IEEE 1394 seconds, cycle and cycle offset time.

For 61883-4 formatted frames over AVBTP, section 4.3 of 61883-4 is replaced with the following:

The time stamp in the source packet header is used by listeners for reconstructing a correct timing of the TSPs at their
output. The time stamp indicates the intended delivery time of the first bit/byte of the TSP from the listener output to the
transport stream target decoder. The time stamp represents the 32 least significant bits of the IEEE 802.1AS at the talker
at the moment the firgt bit/byte of the TSP arrives from the application, plus some offset. The offset is equal to the overall

delay of the TSP between the moment of arriving (of the first bit) and the moment the TSP (first bit) is delivered by the
receiver to the application. The default value of this offset is equal to 2,000,000 nanoseconds (2 milliseconds).

6.9.4 61883-6 timing and synchronization

<<Editors Note: packed AM 24 and flow based rate control will not supported by AVBTP end stations>>

Replace Section 7.2 of 61883-6 with:
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In the case where a CIP packet contains multiple data blocks, it isnecessary to specify which data block of the CIP
corresponds to the IEEE 802.1AS based AVBTP time stamp.

Thetalker prepares the time stamp for the data block which meets this condition:
mod(data block count, SYT_INTERVAL) =0(1)
where
- datablock count istherunning count of transmitted data blocks;
- SYT_INTERVAL denotes the number of data blocks between two successive valid AVBTP timestamps which
includes one of the data blocks with avalid AVBTP timestamp. For example, if there are three data blocks
between two valid AVBTP timestamps, then the SYT_INTERVAL would be 4.

The listener can derive the index value from the DBC field of a CIP with avalid AVBTP timestamp using the
following formula:

index = mod((SYT_INTERVAL —mod(DBC, SYT_INTERVAL)), SYT_INTERVAL) (2)
where
- index isthe sequence number;
- SYT_INTERVAL denotes the number of data blocks between two successive valid AVBTP timestamps, which
includes one of the data blocks with avalid AVBTP timestamp;
- DBCisthedatablock count field of a CIP.
The listener isresponsible for estimating the timing of data bl ocks between valid time stamps.
The method of timing estimation is implementati on-dependent.

Replace Section 7.3 of 61883-6 with:

A datablock containsall data arriving at the talker within an audio sample period. The data block contains all the data
which make up an “event”.

Thetalker shall specify the presentation time of the event at thereceiver. A receiver for shall have the capability of
presenting events at the time specified by the transmitter.

If afunction block receives a CIP, processesit and subsequently re-transmitsit, the AVBTP timestamp of
the outgoing CIP shall be the sum of theincoming AVBTP timestamp and the processing del ay.

The transmitter shall add TRANSFER_DELAY to the quantized timing of an event to construct the AVBTP timestamp.
The TRANSER DELAY valueisinitidized with the DEFAULT _TRANSFER DELAY value. Note that for all talkers,
the TRANSFER_DELAY may be changed to achieve a shorter TRANSFER_DELAY valueto allow for a shorter time if
the end to end delay in the AVB network can allow it.

The DEFAULT_TRANSFER DELAY vaueis 2,000,000 nanoseconds (2 milliseconds)

6.9.5 61883-7 timing and synchronization
Replace IEC 61883-7 section 5.1.3 with:

The sour ce packet header field isa one quadlet field (4 bytes) that represent an 802.1AS based time stamp.
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The time stamp is used by 61883-7 capable AVBTP listeners for reconstructing a correct timing of the transport
stream packets at their output. The time stamp indicates the intended delivery time of the first bit/byte of the
transport stream packets from the receiver output to the T-STD (Transport Stream Target Decoder). The time
stamp represents the least significnate 32 bit binary time of the IEEE 802.1AS based clock at the moment the first
bit/byte of the transport stream packet arrives from the application, plus an offset which is equal to the overall
delay of the transport stream packet between the moment of arriving (of the first bit) and the momentthe
transport stream packet (first bit) isdeivered by thereceiver to the application.

The default value of this offset shall be 2,000,000 nanoseconds (2 milliseconds).

6.9.6 61883-8 timing and synchronization

<<Editor’s note: TBD>>

66 Copyright © 2007 IEEE. All rights reserved
This is an unapproved IEEE Standards Draft, subject to change



IEEE P1722/D0.8
2008-05-18

Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks

6.10 Service Interface

<<Editor’snote: TBD>>
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7. Proprietary/Experimental subtype AVBTP protocol
<<Editor’s note: introductory text TBD.>>
7.1 Overview
<<Editor’s note: overview text TBD>>
7.2 Proprietary/Experimental subtype stream data format
<<Editor’s note: section text TBD>>
Figure 7.1 -- Proprietary/Experimental stream data format
transmitted first
subtype data 00 ?g) : stibt):/pe:(7FiL6) : SV| str:eariw_r:ese:rve:dl tv :str:ear?_r:ese:rve:dZ: — qlm_{inf(:) —
04
802.1Qat stream_id —
Stream ID 08 -
] I I T N NN SN N (NN Y TN N N SN N |
1 1 1 1 1 1 1 1 1 1 1 1 | 1
AVBTP Time 12 avbtp_timestamp
1 1 1 1 1 1 1 I 1 1 1 | I I 1 | | 1 1 1 | 1 1 1 1 1 1 1
Gateway info 16 AR T T N T T [N TN T N BN gat?wcly—llnfq AN N N N TN AN T T N TR T
Packetinfo 20 1 1 ;I)aclketrdalta_llenlgthl(byltesl) L1 | Prolpritletarly_fl\ealderl 1 1
1 1 I 1 1 1 1 | 1 I I 1 I I I 1 I I 1 1 1 1 | 1 I 1 1 1 1 I
24
EUI-64 EUI-64 —
28 | | |
1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 | | 1 1 1 1 1 1 1 1 1 1 1
Payload 32
\\i\\ Remaining any additional header, payload data and padding is not specified by AVBTP. A0AY
|
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7.3 Proprietary/Experimental subtype control format

For subtype 7F;s AVBTP control frames the subtype datal field is called the escape type field and has the following

values:

a) A valueof zero (0) in the subtype datafield isrequired for use by proprietary/experimenta asthisfield

b) Vauesof 1 through 255 arereserved for future use by this sandard.

Figu

re 7.2—Proprietary/Experimental control escape subtype format

transmitted first

subtype data 00 ?ld) | Sl{bt){pel(ﬂ:}e) Y Iesqaple_t}/pel(O)I | s¥atu|s | I(:orlﬂrqI_frlamle_llenqthgbytles)I
04 1 1 1 1 1 1 1 I I 1 I 1 1 1 1 1 1 1 | 1 1 1 1 1 I 1
SBt?ez;angt — stream_id —
08
A T SN NN AN SN NN NN AN NN TN AN NN N TN NN N TN SN NN AN SN NN AN SN NN SN SN N N |
12 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
EUI-64 — EUI-64 —
16
I R N TN N N TN N NN IR N NN N T N A TN N N AN N N NN N N N TN NN A B
20
Remaining additional header, payload data and padding varies by EUI-64 and is not specified by
AVBTP.

L

V/{
|

transmitted last

<<Editor’s note: need to add “asrequired” padding to ensure that the last quadlet isfilled if the length does not
fill thelast quadlet in the frame>>

If the subtypeis 7F;5 and the subtype _datafield is O, then following the subtype _data field shall be a unique EUI-64 field
that identifies the proprietary/experimental protocol.

All data after the EUI-64 is available for use by the proprietary/experimental protocol and is beyond the scope of this

specification.
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Annexes

Annex A (informative) Bibliography

[B1] IEEE 100, The Authoritative Dictionary of IEEE Standards Terms, Seventh Edition.

[B2] IEEE EUI-64, |EEE EUI-48, and IEEE MAC-48 assigned numbers may be obtained from the IEEE
Registration Authority, http://standards.ieee.org/regauth/. Tutorials on these assigned numbers may be
found on thisweb site.

[B3] Digital Transmission Content Protection Specification Volume 1 (Informational Verson)

[B4] DTCP Volume 1 Supplement D DTCP use of IEEE1394 Similar Transports (Informational Verson)
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Annex B (normative) Interworking 61883 between
AVBTP and IEEE 1394 networks

B.1 Introduction

<<Editor’snote: Text TBD>>

B.2 1394 to/from IEEE 802 AVBTP Interworking scenarios
<< Editor’s note: To kickoff work on this section, 1've copied and edited excer pts from a previous email with “use
case” scenariosthat | believe we need to handle:

Note: IWU below is an acronym for " Interworking Unit" (instead of using the term "bridge", which | prefer that
term for our discussionsasto metheterm "bridge" usually impliesless processing and also if we keep saying 1394
bridge, then you have to deal with the asynchronous and contrdl traffic as well).

In the case wher e you have a stream originated by a 1394 device on a 1394 bridged network, and you want to have
the scenario " A" of:

1394 Tal ker -> 1394 Net- IWJ1 -> AVB Net -> |WJ2 -> 1394 Net -> 1394 Listener(s)

| would also assume that for that case, one could also have AVB Listeners on the same stream as well as well with
the following scenario " B":

1394 Tal ker -> 1394 Netl1l- IWJ1 -> AVB Net -> |WJ2 -> 1394 Net2 -> 1394 Listener(s)

I
\%

AVBTP Li st ener (s)

| would again assume we want to support AVB talkerswith streams going to 1394 listener s, scenario C:

AVB Tal ker -> AVB Net -> |WJ2 -> 1394 net2 -> 1394 Listener(s)

| also think that whatever mechanism we come up with supports all three scenarios and | am wary of a case that
excludes any of them. Based on my understanding (I could be wrong here) that you proposal to have a different
AVBTP timestamp meaning makes case B not happen and that would exclude AVBTP devices to join in the
stream.

To support these cases, AVBTP Interworking Units will have to handle timing and synchronization
conversion/adaptation. This will have to be a work item in addition to session control, stream reservation,
fragmentation, etc. Based on that I’ ve put together an outline for therest of the section. Additional comments and
suggestions ar e welcome

>>

B.3 IWU session management

<<Editor’ snote: TBD>>

B.3.1 General

<<Editor’snote: TBD>>
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B.3.2 Stream join

<<Editor’snote: TBD>>

B.3.3 Data transfer

<<Editor’snote: TBD>>
B.3.4 Stream leave
<<Editor’snote: TBD>>
B.3.5 IWU data adaptation

<<Editor’snote: TBD>>

B.3.6 General

<<Editor’snote: TBD>>

B.3.7 Encapsulation

IEEE 1394 to AVBTP interworking units shall use the same format of the AVBTP I1DC/61883 as specified in clause 6

above.

[1DC/61883 data stream frames shall use the gateway_info field as specified in 5.6.7 above. This section defines how
that field is formatted for |EEE 1394 to AVBTP interworking units.

For |[EEE 1394 to AVBTP interworking units the gateway _info is formatted into the following fields:

a) source_seconds. most significant 7 bits of the quadl et

b) source_cycle: 13 bits with avalue range of 0-7999 decimal indicating the source 1394 bus cycle of the frame
C) source _cycle offset: 12 bits with a value range of 0-3071 indicating the source 1394 bus cycle offset of the

frame
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transmitted first
0 1 2 3
01234567890123456789012345678901
subtype data 00 ?(g | S|Ub|typ|e(0|) B strlearp_rleselrqul tv Istrleanlw_rleselrveld2I qm_rdislcorlninluity h
I I I I I I I I I I I I I I I I I I I I I I I I
04
802.1Qat stream_id —
Stream ID -
08
IR TN N (N N (NN N (NN TN SN TN NN TN N N AN T TN NN TN N (N [N TN NN (NN SN N
AVBTP Time 12 avbtp_timestamp
I T T B B | R il A B B AR TR T N N N T TR N
Gatewayinfo 16] source seconds source_cycle (0-7999) source_cycle_offset (0-3071)
| | .l | | I 1 1 | I | 1 | | | | | | | | | 1
Packetinfo 20 L placlfet_l_dalta_lengthl(o?r 2|) L te}g clhalnnell | tclod(?(A}G) LSy,
24
2 quadlet IEC 61883-1 CIP header (if tag equals 1)
Remaining additional payload data and padding varies by tag value (0 or 1) and CIP header
A A
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B.3.8 Stream Sequencing, Fragmentation and Reassembly procedures

CIP packets on a 1394 network may be larger than can be accommodated on the AVBTP network which has a maximum
AVBTP frame size (header plus payload) of 1492 bytes.

If a 1394 to Ethernet AVBTP gateway receives a CIP packet that will not fit on the AVBTP network, then the gateway
shall break up thelarge CIP packet into multiple smaller CIP packets prior to sending on the AVBTP network.

If an Ethernet AVBTP to IEEE 1394 gateway receives multiple packets for a given cycle and that 1394 network can
support large CIP packets, then the 1394 gateway shall reassemble the smaller AVBTP based CIP packets into larger
|EEE 1394 based CIP packets as necessary.

B.4 Timing and synchronization

<<Editor’snote: TBD. Thissection isintended to list any specific requirements of gatewaysto map timing and
synchronization field (e.g. mapping of SYT fieldsto and from AVBTP timestamps). Below are some notes that
still appear useful from previous work we ve done>>

1394 to 1722 conver sion:

a) - Convert SYT field to AVBTP presentation time

b) LeaveSYT fied intact — AVB ignoresit

¢) Exchange cross-timestamp packets with other 1394/AVB Gateways
d) Could strip the 32-bit SPH to save a quadlet

1) Not really worth while
2) Would introducejitter on 1394-to-AVB-t0-1394
3) AVB Listener ignoresSYT field

1722 to 1394 conver sion:

a) |If SID=63 (AVB Talker)
1) Convert AVB Presentation Timeto SYT field
2) Possible problemswith 2msSYT fiedld on Part 2,3,5& 6
b) Exchange cross-timestamp packets with other 1394/AVB Gateways
c) Possibly recreate SPH if 1394-to-AVB gateway stripped it when putting 1394 packet onto the AV B network
1) IfSID<>63
2) And SPH =1 (MPEG traffic, IEC 61883-4 and 61883-7)
d) Larger range of AVB Presentation Time Offsets could require buffering in gateway

B.4.1 General

<<Editor’snote: TBD>>

B.4.2 Timing adaptations/control

<<Editor’snote: TBD>>
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B.4.3 Synchronization
<<Editor’ snote: TBD>>

B.4.4 Queuing/Scheduling Mechanisms
<<Editor’ snote: TBD>>
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Annex C(normative) MAC Address Acquisition Protocol
(MAAP)

C.1 Overview

<<Editor’s note: | have significantly changed this section based on verbal feedback from AVBTP and AVB
meetings, so the intent is not to have this section perfect, but hopefully with enough detail to start the conver sation
on the changesthat | wasOK’d totakea first cut at.

In general, more and more this protocol is being discussed as a possible method to allocate not just Multicast
addresses for AVBTP, but also for other 802.1 uses where multiple unique multicast and unicast addr esses (such
as VM Ware, applications that need guaranteed unique user assigned source MAC addresses, |[EEE 1733, etc.).
Also | have been tasked to do on thisfirst cut:

1) Makeit sowe can have shared Multicast MAC addressesin the future

i) I have not put in any text about thisyet, but my thought isto use the new flagsfield and
create a shared addressindicator where the application can request a Multicast MAC address
rangethat either can or cannot be shared. Commentson thiswould be appreciated

i) <<F2F notes. Not our job. That should be done at another layer. Want to keep the layer as
thin as possible.>>

2) Allow the protocol to allocate both Multicast and Unicast addr esses

3) Allow the protocol to accommodate a future MAC address allocation server (similar to DHCP for
I Pv4) wher e you aretold to use a specified address as given by a server rather than arandom
selection (thisisalso done to speed up the processif a server isavailable)

i) With that, I’ ve added ASSIGN and UNASSIGN messages so that a server can say “1 know
you asked for range A, but | want/need you to use range B instead”

Another thing I’ve done isgone back and read Dr. Stuart Cheshire’s Zeroconf book in that | wasn’t happy with
thefirst draft whereyou’'d have to wait for 10 secondsto get a MAC address. Based on reading Zer oconf’s
methods for both IPv4 and DNS name assignment, |’ ve added an announce phase (used by IPv4 link local
assignment) and also used shorter timeouts (used by name assignment).

All comments and questions ar e welcome.>>.

<<Phone and F2F meeting notes:

Phone notes:

gm_info (fixed sour ce dides)

discuss multicast address

Changeto optional on tag. Recommended.

r eceive shall process accept both, recommended on transmit

8 bitslsb

leasetime

>>
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Multicast MAC addresses will berequired by AVBTP for thetransmission of media stream from one talker to
multiplelisteners. ASAVBTP runsdirectly on alayer 2 transport, thereisno existing protocol to dynamically
allocate multicast MAC addressesfor AVBTP.

A reserved block of Multicast MAC addresses has been reserved for the use of AVBTP these are from XX-XX-XX-XX-XX-XX
through yy-yy-yy-yy-yy-yy. <<Editor’snote, thisrange will be filled in once we have the range allocated to us from
the IEEE>>

The MAC address Acquisition Protocol (MAAP) specifies a mechanism to dynamically allocate Multicast and Unicast
MAC addresses in a specified addressrange. The base protocol uses a request, announce, defend and rel ease mechanism
and also has been designed to allow for future enhancements of supporting a MAC address assignment server via the
assign and un-assign mechanisms.

In the case of AVBTP using MAAP, any application that uses addresses from the AVBTP multicast address range must
make use of the AVBTP Multicast Acquigition Protocol to request and defend those addresses.

To obtain a set of addresses, an application randomly selects a multicast address from the desired range and multicasts
probe packets containing the desired address range. The application then listens for a defend response or assign
command. A defend response indicates that the address isin use. If no responses are received the multicast address is
then assigned for use by the application. If any response is received indicating the address is already in use, then the
MAAP layer randomly selects a new address range and begins sending probe packets containing the new address range.
The process is repeated until an address range is successfully obtained at which point the MAAP layer informs the
application of the resulting address range.

Once the MAAP layer has obtained an address it is required to remember and defend the address until it is until it is
released by the application. Defending an address consists of listening for probes to use the address and responding to the
probes signifying that the addressis already in use.

MAC addresses can be allocated individually or as a consecutive range. A MAAP entity that is already acquired any
address in a probed range must respond to the probes to defend its address.

C.2 Protocol Message Format

All MAAP frames can be tranamitted with or without an 802.1Q tag in the frame. It isrecommended that MAAP frames
be transmitted using 802.1Q tagging. If the frame istagged, then it shall be transmitted usng 802.1Q field with a fixed
Priority value of 6 and aVLAN ID of zero(0). For 802.3 and exampleis shown in thefigure below.
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Figure C.1 —802.3 MAAP frame format

transmitted first

0 1
0123456789012345
18l - -
18 T T 00 Note: Asending device may send
-16 DA (destinationl MAC address) 02 | MAAPframesin an untagged
e L1111 1 1 formatbut it is recommended
-14 04
802.3 MAC [N NN NN T NN NN N NN N NN A BN N B that MAAP frames be 802.1Q
header -12 o 06 | taggedwith PCPvalue setto 6.
-10 SA(source NIAC address% 08
| | | 1 1 1 1 1 1 1 1 1 1
.08l 10
1 1 1 ] ] ] ] I ] ] ] ] 1 ] ]
802.1Q Tag -06) L TPID g80g.1F|>/QI= slloqlﬁ)I Ly 12
field* CFI if
110”04 PCP(®) | ) | VID(VLAN Identifier 0) | 14
Ethertype -02 [ ?tyﬁ)e (MA'lAP |: TlBDlvallue? I | 16
00 18
YA MAAP control frame data A

Optional padding (to ensure minimum size

(A 802.3 frame size) '

42-1500 L Iethlernlet_lcrcI L 60-1518

1 1
transmitted last

The MAAP control frame data consists of the following fields in the following order:

a) version_and_flags: field: 8 bit byte with the following subfields defined:
1) ver (version) most significant 4 bits of thisbyte
2) flags: least significant 4 bits of thisbyte

b) message type: 1 byte

C) requestor_address: 6 bytes

d) requested_start_address: 6 bytes

€) requested_count: 2 bytes

f) sart_address: 6 bytes

g) count: 2 bytes

h) renew_timeout: 2 bytes

A diagram of the MAAP frame format is shown in the following figure
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Figure C.2 — 802.3 MAAP frame format

transmitted first
0 1

0123456789012345

00 | VIer | I IﬂalgS | I | r’peslsage_ltyple |
02

I TN TN IR TN T T N TN TN S SN N (|
04 requestor_address

Lo [
06 |

| | | | 1 1 | | | | | | 1 |
08

I I TN NN TN TN T I TR TN S S N |
10 req‘uested_sfart address

I N L1 Co1or 1
12 |

| | | | 1 1 | | | | | | 1 |
14 1 1 1 1 L r.egueIStqd_(l:oulrlt 1 1 L 1
16 |

| | | | 1 1 | | | | | | 1 |
18 | | | | 1 ?tarlt_a]d d I;eS? | | 1 |
20 |

| | | | L L | | | | | | L |
22 coyint

| | | | 1 1 | | | | | | 1 |
24 | Irenlewl_tirpeolut gas?igr} message or|1ly)I |

transmitted last

. Theframetypeisidentified in the message typefield asfollows:

Table C.1—MAC address Acquisition protocol message types

Value FUNCTION Meaning

(decimal)

0 - Reserved

1 MAAP_PROBE Probe MAC address(es) frame

2 MAAP_DEFEND Defend address(es) response frame

3 MAAP_ANNOUNCE Announce MAC address(es) acquired frame
4 MAAP_RELEASE Release MAC acquired address(es)

5 MAAP_ASSIGN Assign MAC address(es) command

6 MAAP_UNASSIGN Unassign MAC address(es) command

All MAAP frames are sent with a multicast destination MAC address set to the reserved MAAP protocol Multicast
address of zz-zz-zz-zz-zz-zz. <<Editor’s note, this reserved Multicast address shall be set in a future revision of
this document per |EEE rules and procedures. Current suggestion isthat it isin the same OUI and addressrange
of the Multicast Registration Protocol (MRP)>>

The Source MAC Address shall be set to the MAC address of the sender.

If the MAAP frameis 802.1Q tagged then:

Thefirg Ethertype field shall be set to the 802.1Q Ethertype of 81-004.

The Priority Control Point (PCP) field shall be set to 6.
The Canonical Format Indicator shal be set to zero(0).

The VLAN Identifier shall be set to zero(0).
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The main Ethertype field shall be the MAAP reserved Ethertype of nn-nne.<<Editor’s note: This Ethertype will be
allocated in a future version of this specification per normal | EEE procedur es>>

In a Probe message, the requested_start_address and requested_count fields shall be set to the start MAC addresses of the
reguested range and the total number of MAC addresses requested.

The requested_start_address and requested_count represent an inclusive request for all MAC addresses between a range
of addresses.

<<Editor’s note: | wasrequested at the last face to face meeting to “ use the text from MMRP” to describe how
MAC addresses areto be documented. Inlooking at the current spec and itscorrigendum, | did not see which text
to use aswhat | saw in the spec seemed to not describe the value and range, but instead “ punted” on the subject.
Please advise exactly which text | should use and if it needs to be modified to meet the requirements of this
specification.>>

In a Response message, the Start Address and count fields shall be set to values of the start and count value of the range
of addresses that conflict with the requested range

C.3 Requesting an address range

An application allocates an address by requesting the MAAP entity to acquire a specified number of Multicast or Unicast
addresses.

If the application has previously obtained an address range and has access to persistent storage, the application should
have recorded the previous address range and should attempt to reuse the saved address range.

If no previous addresses were previoudly allocated then the MAAP entity randomly selects an address range based on the
number of addresses requested by the application to acquire and a range of addresses specified by the application (for
example, the AVBTP reserved multicast address range) . The MAAP entity selects a subset of that range based on the
count of addresses requested and where the requested start address is selected using a pseudo-random number generator
with a uniform distribution across the reserved range Xx-xxX-xx-xx-xx-xx through yy-yy-yy-yy-yy-yy.

The pseudo-random number generation algorithm must be chosen so that different hosts do not generate the same
sequence of numbers for subsequent Probe frames. The pseudo-random number generator should be seeded using the
least significant bytes of IEEE 802 MAC address of the requestor.

Once the address is selected the MAAP entity will start the address acquisition process. It starts by:
—  Setting the maap_probe_counter to MAAP_PROBE_RETRANSMITS.
Formatting anew probe frame with:
e requestor_start_addressfield set to the Unicast MAC address associated with the MAAP entity
* requested start_addressfield set to the start of the address range requested
* requested_count field set to the number of contiguous MAC addresses requested
e dart_addressfield set to 00:00:00:00:00:00
* count field set to zero
—  Sending the frame to the network
— Decrementing the maap_probe_counter by 1
— Starting the maap_probe_timer setting it to arandom value selected uniformly in the range between
MAAP_PROBE_INTERVAL_BASE to MAAP_PROBE_INTERVAL_BASE plus
MAAP_PROBE_INTERVAL_VARIATION milliseconds,

If a defend response or announce indication frame is received that contains a conflicting address range as reported in the
start_address and count of that frame, then the MAAP entity shall randomly select a new set of addresses, and set the
maap_probe_counter to MAAP_PROBE_RETRANSMITS..
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If an assign message is received where the requestor_address, requested_start_address and requested_count match the
sent probe message, then the MAAP entity will start the announce process and inform the application of the assigned
MAC address range from the start_address and count fields of the incoming message.

If amaap_probe_timer expires, then the MAAP entity will decrement the maap_probe_counter.

- If the maap_probe _counter is equa to zero, then the MAAP entity will inform the application that the Address
range has been acquired and the MAAP entity will start the announce process.

- If the maap_probe _counter is greater than zero, then the MAAP entity will retransmit the current address range,
decrement the maap_probe_counter by one and restart the maap_probe timer to a new random value selected
from uniformly in the range between MAAP_PROBE_INTERVAL BASE to
MAAP_PROBE_INTERVAL_BASE plus MAAP_PROBE_INTERVAL_VARIATION milliseconds,

C.4 Announcing an acquired MAC Address Range

Once an address range is acquired, the local MAAP entity shall announce to the network by sending announce messages
to the network. 1t does this by:

—  Setting the maap_announce_counter to MAAP_ANNOUNCE_RETRANSMITS.
— Formatting anew announce frame with:
* requestor_start_addressfield set to Unicast MAC address associated with the MAAP entity
* requested start_addressfield set to the start of the address range acquired
* requested_count field set to the number of addresses acquired
e dart_addressfield set to the start of the address range acquired
» count field set to the number of addresses acquired
—  Sending the frame to the network
— Decrementing the maap_announce_counter by 1
— Starting the maap_probe_timer setting it to arandom value selected uniformly in the range between
MAAP_ANNOUNCE_INTERVAL_BASE to MAAP_ANNOUNCE_INTERVAL_BASE plus
MAAP_ANNOUNCE_INTERVAL_VARIATION milliseconds,

<<Editor’s note: need more text here about how announces repeat until count is zero, etc. and have similar text or
refer to C.5 on defending and address during the announcement phase. >>

C.5 Defending a MAC Address Range

Once the MAAP entity has acquired a set of addresses it must also defend those addresses.

If the MAAP entity receives a Probe that conflicts with any of its acquired addresses if shall send a Defend response
frame back to the source of the Probe. The Response frame shall contain copies of the reguestor_address,
requested_start_address and requested_count from the received Probe frame. It aso then reports start and count of the
conflicting address range in the start address and count fields of the defend response frame. In the case that the
application has obtained multiple MAC address ranges that conflict with the request, then any one of the address ranges
that conflict shall be sent in the response. If another Request frame is received that conflicts with the address range not
sent in the response, then aresponse frame shall be sent back to the source containing this address range.

The MAAP entity may send multiple Response packetsto a received Probe if the application has multiple address ranges
that conflict with the address range specified in the probe.

If the MAAP entity receives an Announce message that conflicts with any of its assigned MAC addresses, then another
MAAP entity has a conflicting address range that it has acquired (possibly due to message |oss, merging networks, etc.).
In that case the receiving may send one and only one Defend message for that address range. If a subsequent announce
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message is sent from that remote MAAP entity, then the other side will not yield, so the local MAAP entity shall
relinquish that MAC address range. shall send a Defend response frame back to the source of the Probe and informing the
application of the address range being relinquished.
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Annex Z(informative) COMMENTARY

Thisisatemporary Annex intended to record issues/resol utions thereof as the project
proceeds. It will be removed prior to Sponsor ballot, and should be ignored for the purposes of TG/WG
ballot.

Z.1 Unicast Destination MAC address support for stream data frames?

Will we allow unicast MAC addresses now that we have a stream 1D field? Previous versions said that we would use only
multicast MAC addresses for stream data frames and that the multicast MAC address would serve as the Stream
identifier. Now that we have a 64 bit stream ID in each frame, do we now also allow unicast MAC addresses?

<<Editor’s note: Consensus appears to be that AVBTP will not specify this and instead will “point to” 802.1Qat
for all management and specification of Stream IDs and their associated M AC addr esses.>>

Z.2 Need mechanism for getting PCP value for ClassA and ClassB streams

Group opinion from 2007-09-23 Santa Clara meeting: We should hopefully have some mechanism to make this more
plug and play to have some mechanism to automatically have AVB bridges inform AVBTP end stations on what the
current value of Priority Code Point (PCP) isto be used for classA and classB streaming traffic if it is changed from the
default.

<< Editor’supdate 2007-10-04: Thisiscurrently being discussed as part of the work being done for 802.1Qat.>>

Z.3 Does AV/C protocol need its own subtype?

Would it be more appropriate to make AV/C the standard control for 61883 and use cd of 1 and subtype of 0? Can or
should AV/C be used for anything besides 61883/11DC encapsul ation??
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Z.4 Need to define more details on format and function of AVBTP source Timestamp and
relationship to use of the 61883 SYT field

e  Current consensus high level definition is“Nominal launch time (launch to the network)”.

e For fragments, needs to be the same value for each fragment. 61883 type packets will want to be launched in
125us intervals (8 kHz clock)

e AVBTPwill also need to deal with time changesin 802.1AS.

e Alternate proposal isthat it isnot tied to an 8kHz clock and isinstead tied to the media clock and can be used as
presentation time.

e Format of field isTBD (based on decision from 802.1AS)

e Full resolution target at ~1 second.

e Discussions to date have been where this timestamp indicates the “desired transmit time” for egress frames (i.e
when the frameis scheduled to be passed to 802.1Qav shaping for subsequent egress transmission).

e Further discussions will hopefully clarify the use of this field as we get further in our work on Timing and
Synchronization details.

<<Editor’s note: We have made good progress on this based on the work done by Craig Gunther (see current
draft sectionsfor changesin timing and synchronization for common, 61883 and Annex B. Current consensus (to
my under standing) is:

1) wewill not usethe CIP header SYT field for the AVBTP end stations, we will usethe AVBTP

timestamp field. Only 1394 to 1722 gatewayswill need to deal with time translationgmanagement.

2) wewill keep the avbtp_timestamp field at 32 bits

3) we will use nanoseconds since epoch giving aresolution of around 4 seconds.

4) avbtp_timestamp will be used for presentation time smilar to the way that presentation timeis used
in |EC 61883.

5) we will default to 2 millisecondsto add to sample data ingress time to create presentation time to put
into the frame.

6) for 61883 typetraffic with SPH=0 we will usethe SYT_INTERVAL mechanism (DBC used to
calculate which sample frame the timestamp isrelated to), but use the avbtp_timestamp field instead
of the SYT field.

With #6 above, we still need to work on how to handle SPH=1 for M PEG 61883-4 and 61883-7 tr affic wherein
1394/61883, the SYT field isin the sour ce packet and not in the CIP header

>>

Z.5 Need to define how 802.1Qat stream IDs are used by AVBTP

e Need to define relationship of stream 1Ds with source and destination MAC addresses.

e Need to have a standard Stream ID value that indicates that stream ID contains no data (perhaps all zeros or all
ones?) so we can have control frames that either relate to a single stream or to a protocol options for a protocol
(subtype). | would assume all zeros would be better as all onesin addresses are usually used for Broadcast.

e Need to define how stream ID management ties into AVBTP session management.
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Z.6 Need to define what happens if presentation time has passed and/or is out of range.

<<Editor’s note: cut and paste from Craig Gunther’s contribution>>
1. What about playing samplesif presentation time has already passed?
*  What if it only happens once?
*  What if it consistently happens?
e Consumer only?
* Visual indication if samples are discarded?
2. What about presentation time that is so far in the future that the node can’t buffer it?

<<END OF CURRENT DRAFT DOCUMENT>>
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