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Draft Standard for Layer 2 Transport %
Protocol for Time Sensitive Applications in
Bridged Local Area Networks 2
1. Overview ﬁ

Increasingly, entertainment media is digitally transported. Streaming audio/video and interactive applicationlgover
bridged LANs need to have comparable +t&ak performane with legacy analog distribution. There is significant—ens

user and vendor interest in defining a simple yet common method for handlirgmeahudio/video suitable for
consumer electronics, professional A/V applications, etc. Technologies such ad 38EEBluetooth and USB exist

today but each has their own encapsulation, protocols, timing control, etc. such that building interworking functiqjﬁs is
difficult. The use of a common audio/video transport over multiple IEEE 802 network types will readiztiamal and
equipment cost benefits. By ensuring that all IEEE 802 wired and wireless devices share a common set of transport
mechanisms for timsensitive audio/video streams, we lessen the effort of producing interworking units between %EE
802 and othr digital networks.

23
<<Editords note: The above text was copied from té@e
appropriate.>> 26

27
1.1 Scope 28

29
This standard specifies the protocol, data encapsulations, connection management and presentation tires pescedih
to ensure interoperability between audio and video based end stations that use standard networking services prayided b
all IEEE 802 networks meeting QoS requirements for tseesitive applications by leveraging concepts of IEC 611883;,

through IEC 618837. 33

. R . 34
<<Editord6s note: The above text was copied from tage

appropriate.>> 36

37

1.2 Purpose 38

39

This standard will facilitate interoperability between stations that streamstimstive audio and/or video acros&Ns 40
providing time synchronization and latency/bandwidth services by defining the packet format and stream setup, gontrol,
and teardown protocols. 42
43
<<Editords note: The above text was copied from tsne
appropriate.>> 45
46
47
48
49
50
. . 51
Clauses in this document are as follows: 52
53
54
55
56

1.3 Clauses
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2. References 1

2
The following standards ctain provisions that, through reference in this document, constitute provisions of this 3
standard. All the standards listed are normative references. Informative references are given in Annex A. At the tiffie of
publication, the editions indicated were valdl standards are subject to revision, and parties to agreements based oh
this standard are encouraged to investigate the possibility of applying the most recent editions of the standards m&cated
below.

8
[R1] IEEE Std 802®, IEEE Standard for Local and Metiitpa Area Networks: Overview and Architectdre io
[R2] IEC 617842:2007, Digital data communications for measurement and cdn®ait 2:Additional profiles for 11
ISO/IEC 88023 based communication networks in réaie application$ 15

[R3] IEEE 802.32005, IEEE Standds for Information technologly Telecommunications and information exchang%4
between systenisLocal and metropolitan area netwoikSpecific requirements Part 3: Carrier sense 15

multiple access with collision detection (CSMA/CD) access method and PAHyasyea specifications i?
[R4] IEEE Std 802.1€2005, IEEE Standard for Local and Metropolitan Area Netwet¥gtual Bridged Local Area 13
Networks; 20

[R5] IEEE P802.1AS, IEEE standard for Local and Metropolitan Area Networks: Timing and Synchronization foi2
Time-SensitiveApplications in Bridged Local Area Networks;

<< draft document, seehttp://www.ieee802.org/1/pages/802.1as.htri ;i

[R6] IEEE P802.1Qat, IEEE standard for Local and Metropolitan Area Networks: Mititlged Local Area 3‘2
Networks- Amendment 9: Stream Reservation Protocol; 57

<<draft document, see:http://www.ieee802.org/1/pages/802.1at.htmb o8

[R7 IEEE P802.1Qav, IEEE standard for Local and Metlitgro Area Networks: Virtual Bridged Local Area gg
Networks- Amendment 11: Forwarding and Queuing for Ti®ensitive Streams; 31

<<draft document, see:http://www.ieee802.org/1/pages/802.1av.htpi 32

. . . . . 33

[R8] IEEE 802.1akVirtual Bridged Local Area Networks, Amendment 07: MultipldRegistration Protocol 34
. . ) 35

[R9] IEEE P802.1ak007/Cor 1Draft Standard fot.ocal and Metropolitan Area Networkd/irtual Bridged Local 36
Area Networks Amendment 07: MultipldRegistration Rstocol Corrigendum 1 37

38

[R10] IEEE P802.1ABREV Draft Standard for Local and Metropolitan Area Networtation and Media Access |3q
ControlConnectivity Discovery 40

<<draft document, seehttp://www.ieee802.org/1/pages/802.1ABev.html>> 41

42

[R11] IEC 618831 (200301) Consumer audio/video equipmemigital interface- Part 1: General; 43
44

45

46

L |EEE publcations are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08856331, USA. New and revised IEEE standards and drafts are available for sale indivitittatlyshop.ieee. org/ 4
), and are also available, via an online subscriptiuttp(//standards.ieee.org/catalog/olis/index.Htrilhe Get IEEE8RE pr o g 48a m
( http://standards.ieee.org/getieee802/portfolio.Htgrants public access to view and download current individual electronic (PDFY9
IEEE Local and Metropolitan Area NetworlE@EE 802®) standards at no charge twelve months after publication. 50

51

2 |EC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Vareh#id, ®enéve 20, 52
Switzerland/Suisse. IEC publications are also available in the UrtitéelsSrom the Sales Department, American National Standard§3
Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA . IEC publications are available for sale indivitthallg, a 54
also available via an online subscriptionttf://webstore.iec.ch/ 55

56
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[R12] IEC 618832 (200408) Consumer audio/video equipmemigital interface- Part 2: SBDVCR data
transmission;

[R13] IEC 618834 (20(4-08) Consumer audio/video equipmemigital interface- Part 4: MPEGZTS data
transmission;

[R14] IEC 618836 (200510) Consumer audio/video equipmeiRigital interface- Part 6: Audio and music data
transmission protocol;

[R15] IEC 618837 (200301) Consumerwdio/video equipmerit Digital interface- Part 7: Transmission of ITAR
B0O.1294 System B

[R16] IEC 618838 (work in progress) Consumer audio/video equipmé@igital interface- Part 8: Transmission of
ITU-R Bt.601 style Digital Video Data

R17] 1394 Trade Associath TA Document 2003017 1IDC 13%hsed Digital Camera Specification Ver.£.31

[R18] 1394 Trade Association TA Documez?04006 AV/C Digital Interface Command Set General Specification
Version 4.2

[R19] 1394 Trade Association TA Document 200608tworking IEEE 1394 Cistersvia UWB over Coaxial Cable
- Part 3: FCP and CMP over IPv4

<<Editordés not e: Wo r k ivarsiop I.0p May 28s52808>>c ur r e n t dr aft

R20] IETF RFC 791 Internet Protocdhtfp://www.igf.org/rfc/rfc0791.txt?number=0791

[R21] IETE RFC768 User Datagram Protocdit{p://www.ietf.org/rfc/rfc0768.txt?number=0758

All the standards listed are normative references. Informative references are given in Annex A. At the time of publication,

the editions indicattwere valid.

<< Editorés note: Per MSC standards guidelines, need
and/ or purchasedo, some of this work is TBD (wil/l need
documents) Also hopefully the boilerplate text from the template (2005) is still correct/OK>>

<<Editords not e: For some reason, my PDF converter tool
hyperlink is in a foothote For now, here are t he Ikéditre&serfdrthe readertegeitd or 6 s
those web pages>

New and revised IEEE standards and drafts are available for sale individutgdl/¢hop.ieee.oryy/and are also .
available, via an online subscriptidmtt://standards.ieee.org/catalog/olis/index.hptml The Get | EEE 802EE

(http://standards.ieee.org/getieee802/porifbliml) 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, @me 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 1394mbeéviship information can be found at:
http://www.1394ta.org/About/JoinFor nonmembers, please contgshider@1394ta.orfpr information on how to obtain a py of

the 1394TA specifications and Technical Bulletins . The mailing address for the association is at: 1394 Trade Assoication Off
1560 East Southlake Blvd., Suite 242, Southlake TX 76092 USA
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1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members' 1
website. Please note, however tithee copy right for each specification belongs to the 1394TA. Membership information
can be found ahttp://www.1394ta.org/About/JoinFor noamembers, please contashider@1394ta.orfpr
information on how to obtain a copy of the 1394TA specifications and Technical Bulletins

Internet Requests for Comments (RFCs) are available on the World Wide Web at the following URL:
http://www.ietf.org/rfc.html

3. Terms, definitions, and notation 10

3.1 Conformance levels

Several keywords are used to differentiate between different levels of requirements and optionality, as follows:

Copyright © 2007-2008 IEEE. All rights reserved 17
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3.1.1expected:Describe the behavior of the hardware @ftware in the design models assumed by this specification.
Other hardware and software design models may also be implemented.

312may:l ndi cates a course of action permissible within the
means fititse dp etromi) .

3.1.3shall: Indicates mandatory requirements strictly to be followed in order to conform to the standard and from which
no deviation is permitted (fishall o means fiis required too

3.1.4should: An indication that among several possibilities, one is recentled 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 acfitiison eicso nimeepnrdeecda tteodd )b

3.2 Glossary of terms

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

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

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

3.2.4AVBTP stream: An AVBTP stream is between one talker and one or more listeners

3.2.5AVBTP port: A logical access point of an AVBTP clock for AVBTP communications to the communications
network.

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

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

3.2.8controller: A device that introduces and manages talkers and listeners, and manages groummef sessi
3.2.9classA: P802.1Qastream dat#&raffic class with 12fs observation interval

3.2.10classB: P802.1Qavstream dat#raffic class with TBD millisecond observation interval.

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

3.2.12doublet: Two bytes of data.
3.2.13epoch: The origin of a timescale.
3.2.14event: An abstraction of the mechanism by which signals or conditions are genandteepresented.

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

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

18 Copyright © 2007-2008 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 is within its accuracy requirements. 2
3
3.2.17holdover mode:When the 802.1AS clock murrently known to be goossiblyunstable due to Bss orchange in |4
thegrandmasteclock status. When detected and repottieellistener and talker shall revert éminternalholdover 5
timing mode, ignoring the 802.1AS clock until the 802.1AS clock has once again stabilized. 6
-
3.2.18ingress time:Ingress time is when the sample is sent by the talker application to the AVBTPHayekample, 8
on an I2S interface this is an 802.1AS timagtaof the word clock transition for the received sample. 9
10
3.2.19link : A network segment between two IEEE 802 ports. 11
12
3.2.20listener: A listener is a receiver of a stream. 13
14
3.2.21maximum holdover time: The maximum time allowed for Grandmaster Selection plus clock stabilizatian 15
listener. 16
17

3.2.22multicast communication: A single AVBTP message sent from any AVBTP port and received and processedlﬁy
all AVBTP ports on the same AVBTP communication path. 19

20
3.2.23node: A device that can issue or receive AVBTP communications on a network ;;
3.2.240ctet: Eight bits of data, used as a synonym for byte. ;i
3.2.250ctlet: Eight bytes of data. g‘g’
3.2.26port number: An index identifying a specific AVBTP part ;;
3.2.27presentation time: Presentation time is the ingress time plus a delay constant :238
3.2.28quadlet: Four bytes of data. g;

3.2.29synchronized docks: Two clocks are synchronized to a specified uncertainty if they have the same epoch an%i
their measurements of the time of a single event at an arbitrary time differ by no more than that uncertainty. The
timestamps generated by two synchronized cléokthe same event differ by no more than the specified uncertainty. 36

. . . _— L .37
3.2.30syntonized clocks:Two clocks are syntonized if they share the same definition of a second, which is the time,as
measured by each advances at the same rate. They may or may notesbanestiepoch. 39

40
3.2.31talker: A talker is the source of a stream a1

3.2.32timeout: A mechani sm for terminating requested actd.i vijéy t

complete within the time specified. a4

3.2.33timescale:A linear measure of time from an egoc 32
47
48
49
50
51
52
53
54
55
56
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3.3 Unimplemented locations

The capabilities of all reserved, ignored, and unused values are carefully defined, to minimize conflicts between current
implementations and future definitions.

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

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

3.3.3reserved location Some locations or portions of locations are not implemeateldare defined to be reserved.
When a reserved value is written, a zero values shall be assumed; when read, the returned value shall be ignored.

3.3.4unused location:Selected locations or portions of locations may be not implemented or partially implemaohted a
are defined to be unused. For unused locations, the selection between reserved and ignored behaviors is implementation
dependent.

3.4 Numerical values

Decimal, hexadecimal, and binary numbers are used within this document. For clarity, decimal numieeeraltg g
used to represent counts, hexadecimal numbers are used to represent addresses, and binary numbers are used to describe
bit patterns within binary fields.

Deci mal numbers are represented in t heipresented byaktringof 1, 2,
one or more hexadecimal-@A-F) digits followed by the subscript 16. Binary numbers are represented by a string of one

or more binary (0,1) digits left to right order where the left most bit is the most significant bit andghemost bit is

the least significanthit f ol | owed by the subscript 2. Thus t h@ dreci ma
Al11®10

These notational conventions have one exception: MAC addresses and OUI/EUI values are representsdof8kiri
hexadeci mal numbers separated by hyp80€R0800dmbd wirt hout a
AAA5110.

3.5 Notation of fields and values taken from other documents

<<Editor ds not &lhavEagainrewerked themaotatidh se@tion this time to more follow conventions
used in IETF RFCs as this document defines a transport layer and should not care about bit transmission order.
So this document uses a merged convention to allow implementevio understand IETF RFCs and/or IEEE 1394
and/or 1394 Trade Association (1394TA) document conventiong.his hopefully also should make it easier for
implementers who wish to port their 1394/61883 technology to 802.1/802.3 Ethernet and 802.11 wireless networks
or for implementers who havelP based technology to port/modify (i.e. if they can get the bit ordering correct for

an IP packet, they can get it right for based on diagrams from this document)All comments on this change are
welcome by the editor

I't i s al so t hekeeutlundsedteiglateifondreasinot cdrrentlytused by this draft (such as state
machine conventions, descriptions on how to document registers, etc. If it turns aimat we need to add any of
these types of items in future versions of the spec, then tleggortions of the template can be put back into the
document>>
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This documentses fields and values defined in other documents with multiple methods of defining such things as lisage
of upper and lower case, usage of underscore characters, italiéss #tis document is intended to use these multiple 2
protocols, its additional intent is also to make it easier for readers and implementers of those documents by not using
different names and notation fihrosefields and valuesSo the following conventiorare used for field names from other!
documentgo match the convention from those documents 5

6
a) Fields from IEEE 802.1Q: Fields are in all uppercameunderscorg@xamples: DA, SA, TPID, CFl, VID) 7

b) Fields from IEEE 1394: Fields llower caseexcept for acroyms within the field nameiith optional 8
underscore(examples: tcodalata_lengthsource_ID) 20
c) Fields from IEC 61883: Fields always starting in uppercase, acronyms in uppercase, abbreviations with 11
uppercase first followed by lowercase, no underscores (dganipBC, DBS, Rsv). 12

. . 1
3.2.2 Bit, byte, doublet, quadlet and octlet ordering 13

15
Similar tolETF RFC 0793R17] Internet Protocol (IP), thisrptocol isagnostic to the underlying bit order used by layers;
below it Therefore all frara and packet formats contained within are specified as a series of 8 bit bytes where the actual

transmissiongeception, storage and retrieval of bits within the bgresnachine and/or lower layer specific. 18
19

This document uses the same convention as I[EF# for abbreviating the following terms: 20
a) Isb: least significant bitbit 7) g;

b) msb: most significant bitit 0) 23

c) LSB: least significant byte gg

d) MSB: most significant byte 26

27

Like Internet Protocol, the actual ordering of multiple bytes to store larger numksrsys of datés specified in big 28
endian order where the first byte of a minljite number is the most significant byte and the last byte is the least 29
significant byte. 30
31

The significance of the interior bitgithin a byteuniformly decreases in progressiivsam msb to Iskwhere msb is 32
labeled as bit 0 and Isb is Gitand is shown in this document in a left to right order as follows 33
34

35

01234567 36
37

38

O 0 0O 0 0O O 0 1 39

| | | | | | | 40

msb Isb 41
42

Figure 3.1 - Bit ordering within a byte ji
For the above figure, this wouldpresent a decimal value of 1, a hexadecimal value,gb@dl a binary value of 32
00000002 with the only bit in the byte set to one of the least significant bit, bit 7. 47
This protocol specifies that all data to be transmitted and received for controltarichd#es shall always be using an jg
integral number of 4 byte quadlefsquadlet is a series of 4 bytedhin a quadlet, the most significant byte is that 50
which is transmitted first and the least significant byte is that which is transmitted last, astehow. 51
52

53

54

55

56
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0 1 2 3
01234567890123456789012345678901

0 0 0 OO0 O O0 1
I T T N N T

0 00 0 0 O 1 0fJ0 0 0 OO0 O 1 190 0 0 0 0 1 0 O
I I Y N T I T O S T I T T Y S T

Isb msb Isb

msb Isb msb Isb msb

Figure 3.2 - Byte ordering within a quadlet

For the above figure, this would represent a quadlet holding four byte array of 1, 2, 3, 4 détsmahe byte on the left
is the first transmittedyith subsequent bytes being transmitted from left to right. This specification does not specify
which bit within each byte is transmitted first as that is part of the lower layer LAN specification such as 802.3 or 802.11.

A quadlet may contain bit fieldsf any length between 1 and 32 bits transmitted or received as a series di\hdasa
field spans more than one byte, the point where it spans the byte is shown as a large tick mark as follows:

transmitted first
0 1 2 3
012345678901 23456789012345678901

IexlampIe1_4_|byt|e_qualdletl_ficlaldI L

| | |
transmitted last

Figure 3.3 - Example 4 byte quadlet field diagram

For 64 bit fields that need to be contained in more than one quadlet, they are still transmitted and received as& series of
bytes, but for this document are shown in diagrams as fallows

transmitted first
0 1 2 3
012345678901 23456789012345678901

example_8 byte octlet_field

| | | | | |
transmitted last

Figure 3.4 - Example 8 byte octlet field diagram

When block transfers take place that are not quadlet aligned or not an integral number of quadlets, no assumptions can be
made about the ordering (significance within a gedif 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

B wN e

This documendescribes values of fields. For clarity, names can be associated with each of these defined values,
illustrated inTable3.1. A symbolic name, consisting of upper case letters with underscore separators, allows other|6

portionsof this document to reference the value by its symbolic name, rather than a numerical value. 7
. 8
Table 3.1wrap field values 9

10

Value Name Description 11

0 WRAP_AVOID | Frame is discarded at the wrap point 13

1 WRAP_ALLOW | Frame passes through wrap points. 14

15

2-3 0 Reserved 16

17
Unless otherwise specified, reserved values are reserved for the purpose of allowing extended features to be defingd in
future revisions of this standard. Devices conforming to this version of thitasthdo not generate reserved values for 19
fields, and process fields containing reserved values as though the field values were not supported. The intent is tpgensure
default behaviors for futurspecified features. 21

22
A field value of TRUE shall always be @rpreted as being equivalent to a numeric value of 1 (one), unless otherwise3
indicated. A field value of FALSE shall always be interpreted as being equivalent to a numeric value of 0 (zero), unless

otherwise indicated. 25
26
27
3.6 Informative notes 28
29

Informative notes @ used in this standard to provide guidance to implementers and also to supply useful backgrousfd
material. Such notes never contain normative information, and implementers are not required to adhere to any of their
provisions. An example of such a notddws. 32
33
NOTES This is an example of an informative note. 34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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4. Abbreviations and acronyms

This document contains the following abbreviations and acronyms:

24

1394TA
IEEE
ACK
ANSI
AP

AV
AVB
AVBTP
AVIC
BC
BMC
BMCA
BSS
cd

CFI
CID
CIP
cntl
CoS
CRC
CTP

DA
DRM
DSS
DTCP
DTLA
DVCR
E2E
EISS
ESS
EUI

fc
GASP

IEEE 1394 Trade Associatiom{vw.1394ta.ory
Institute ofElectrical and Electronics Engineers, Ineww.ieee.ory
acknowledge

American National Standards Institut@ww.ansi.org
(wireless LAN) access point

audio/video

audio/video bridging

audio/video bridging transport protocol

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

best master clock

best master clock algorithm

basic service set

control/data

caronical format indicator

channel 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 protectiomvfw.dtcp.org
Digital Transmission Licensing Administratamw.dtcp.org
digital videocassette recorder

end to end

enhanced internal sublayer service

extended service set

IEEE Extended Unique Identifier

fragmentation control

global asynchronous stream packet
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GM grandmaster
GMT Greenwich mean time
GPS global positioning (satelliteyystem
HD high definition
hdr header
IEC International Electrotechnical Commissiamww.iec.ch
IEEE Institute of Electrical and Electronics Engineessviv.ieee.ory
IETF InternetEngineering Task Forcevivw.ietf.org
IP Internet protocol
IS integration service
ISO International Organization for Standardizatiosniw.iso.org
WU interworking unit
kHz kilohertz (thousand cycles per second)
LAN local area network
LLC IEEE 802.2 logical link control
LLDP IEEE link layer discovery protocol
Isb least significant bit
LSB least significant te
LMI layer management interface
M mandatory
MAAP MAC address acquiison protocol
MAC media access control
MACsec  media access control security
MHz megahertz (million cycles per second)
MPEG Moving Pictures Expert Groupitp://www.chiariglione.org/mpe}/
MS master to slve
msb most significant bit
MSB most significant gte
MTU maximum transmission unit size
N/A not applicable
NTP network time protocofwww.ietf.org/rfc/rfc1305.txt
o optional
oC ordinary clock
oul IEEE organizationally unique identifier
P preliminary
P2P peer to peer
PAR project authorization request
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PCP
PICS
PLL
PTP
QoS
Rsv, res
S Bridge
SD

Sl

SID
SM
src
SRP
STA
TAI
TBD
TC
TG
TLV
TPID
TS

tv
uTC
VID
VLAN
WG
WLAN

XTS

priority code point

protocol implementation conformance statement
phased lock loop

precision time protocol
quality of sevice

reserved

IEEE 802.1AS bridge
standard definition
international system of units
source identifier

slave to master

source

stream reservation protocol
(wireless LAN) station
temps atomique internatiah(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

wireless local area network
prohibited

cross timestamp

Copyright © 2007-2008 IEEE. All rights reserved
This is an unapproved |IEEE Standards Draft, subject to change



IEEE P1722/D0.9 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-06-15

5. AVBTP base protocol 1
2
<<Editordés note: This section will define the fibasg pr
be an optionalpr ot oc o | to Arun over AVBTPO and so that.Thi® ,can
section is intended for formats, functions, etc. that
6
5.1 Overview ;
<<Edi toro6s TB@>>re: Text 9
10
5.1.1 General assumptions/operations E
<<Edi t or 0 ssection &nd subsé&ctionssis still mostly cut and paste from the assumptions document and 5’1
needs further refinement, will be edited in future drafts of this document>> 15
16
. . S 17
5.1.1.1 Link bandwidth utilization 18
AVB class Atogether with AVBclass Btrafficcanné us e mor e t han 7 5The renfiainiag 25% (ark% s
more) shall be reserved for né&VB flows. 20
21
22
. . 23
5.1.1.2 Functional device type names 24
AVBTP will have Talkers, Listeners and Controllers 25
1 A Talker is the source of a stream ;S

1 A Listener is a receiver of arsam
1 A Controller is a device that introduces and manages talkers and listeners, and manages groups of sessmﬁ%
Any physical device can be any combination of these

30
An AVBTP stream is between one talker and one or more listeners g;

33

34
5.1.1.3 Interoperation with 802.1 bridges 35
AVBTP will interoperate with AVB 802.1 bridges. 36
I f a stream traverses a bridge that i s not AVB 80%.1
interoperation with non AVB capable bridges is beyond the scope of this standard.

41

42
5.1.1.4 Point to point operation 43

AVBTP will be able to run in a point to point fashion when two AVBTP end stations are connected directly via anjéEE
802.3 Ethernet connectiorAn AVBTP end station may use Link Layer Discovery Protocol in order to determinis |f
operating a point to point Ethernet LAN or if it is communicating to an 802.1Q bridge.

47

. R . . 48 .
<< Editorés question/ comment: What about point to PO I

50
51
52
53
54
55
56
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5.2 802.3 Media specific encapsulation

This section documents the specific generic encapsuladrirements when running AVBTP over IEEE 802.3 LANs
This covers the following fields:
a) Destination 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
1 Canonical Formaidentifier (CFI): 1 bit
91 Priority Code Point (PCP): 3 bits
1 Virtual Local Area Network (VLAN) Identifier: 12 bits
d) AVBTP Ethertype: 16 bits
For 802.1Q operation (VLAN tagged frames) the Ethertype field immediate following the source MAC address is known

as tke Tagged Protocol Identifier (TPID) field and is set to 83.0Fbr this case the AVBTP Ethertype is at an offset 4
bytes past the start of this field.

Figure5.1 shows an AVBTHrameencapsulated within an 802/&ife with an 802.1Q header (also known as an 802.1Q
VLAN Tag field). For 802.3 frames, this format is required for all AVBIReam datérames and optional fokVBTP
control frames.

Figure 5.1 - AVBTP frame within an 802.3 frame with 802.11Q tag fiel d

transmitted first

0 1
0123456789012345
-18 T T 00 | Note: AVBTP data stream frames
14 ] 1 04 AVBTP control frames may use
802.3MAC AR NN TN R TN WA NN AN SO A T NN N SN this format on transmit. All
header -12 o 06 | AVBTPdevicesmustbeableto
10 SA (source MAC address) 08 ref:elvedataorcontrolframes|n
IR R N N N N I [ this format.
-08 L L L L L L L I L L L L L L L 10
802.1Q Tag -06 L TPllD (SO%'IFI)/Q I 8|loqle)| e 12
field* 04 pcp |7 VID (VLAN Identifier) 14
| | | | | | | | | | |
Etherype-02) | | WRe(\VBTR=TBDvalg)  , |16
00 18
A AVBTP data stream or control frame VA
N Optional padding (to ensure minimum size A
802.3 frame size)
42-1500 .., , , gthemetcrc = |60-1518
| | | | | | | | | | | | | | |
transmitted last
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1
2
Figure5.2 shows an AVBTHrameencapsulated within an 802.3 frame without an 802.1Q heddss format is 2
optional for AVBTP control frames. This format is not allowed for AVBStRRam datérames as alstream datframes 5
must be priority encoded for class A or class B traffic thus making the VLAN tag header mandatory. 6
. . . . 7
Figure 5.2 - AVBTP frame within an 802.3 frame without an 802.11Q Tag field 8
9
10
transmitted first 11
0 1 12
0123456789012345 13
-14 T 00 | Note: Only AVBTP control frames ig
-12 DA (destination MAC address) 02 | mayuse this format, stream data 16
1 1 04 frames shall always have 802.1Q 17
gozamac™O tag field 18
header
-08 | | | | | | | | | | | | | | | 06 19
-06 ., , SA I(solurcle MAC adldrelss)I L 08 g?
-04 L L L L L L L | L L L L L L L 10 22
Ethertype-02) =~ etype(AVBTR=TBDvalue) L 12 23
24
00 14 25
R AVBTP control frame VA 26
27
N Optional padding (to ensure minimum size A 28
802.3 frame size)
29
30
46-1504 L ethernet_crc ., , |60-1514 a1
Il Il Il Il Il Il Il | Il Il Il Il Il Il Il 32
transmitted last 33
34
35
36
37
5.2.1 802.3 Destination MAC address field gg

For AVBTP stream data frames, MAC Destination Addresses shall be unique for the Layer 2 network and may eitber be
unicast or multicast addressedEEE 802.1Qat Multiple Stream Reservation Protocol (MSRP) shall be usednage |41
the destinatiolMAC addressand AVBTP stream IDbof all stream data frames. OptionalMAC Address Acquisition |42
Protocol (MAAP)may be used in conjunction with 802.1Qat in order to guarantee that the MAC atlmksg®t conflict |43
with another MAC address already in usealmother AVBTP end station. 44
45
46
For AVBTP stream control frames, MAC Destination Address may be unicast, multicast or broadcast dependingi@n the
specification of the usage of each AVBTP control frame. 48
49
. 50
5.2.2 802.3 Source MAC address field 51
For AVBTP stream data frameBIAC 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. 53
54
55
56
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5.2.3 802.1Q header field
Depending on the subtype of the AVBTiame the 802.1Q headenay or not be required based on the followinigs:

a) All talkers shall sendVBTP stream data framesith an 802.1Q header presehhis is due to the fact that the
PCP field is required to indicate whethke stream is &lassA or ClassB stream.

b) Talkers and controllers may send stream control framiiissan 802.1Q header.

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

Additional 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 natevible above general rulemr shall they
violate any rules as established in standard IEEE 802.1Q

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 802Q header field shall set the TPID field'@thertype in the frame) 81Qfhexadecimal.

5.2.3.2 VLAN identifier (VID) field

TheVLAN identifier field is used to indicatéhe 802.1QVLAN that an AVBTP frame is to be processed on.

All AVBTP stations shalbe able to support¥D field value of zero to send or receive AVBTP frames.
AVBTP stations are recommended to support other Vlidéhtifiers, but it is not required.

AVBTP stations not supporting VLANs must at least be able to process ae@d@®VBTP 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 a VLAN ID for which it is not a member of the specified VLAN.

5.2.3.3 Canonical Format Indicator (CFI) field

| For AVBTP,theCFlfield shall beset tozeroby the talker and ignored by the listener
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5.2.3.4 Priority Code Point (PCP) field 1

For all stream datdrames AVBTP talkers shall set the PCP value to the 802.Kpatified default values for strea ?
classA traffic or TBD for classB traffic, unless they are changed from the defaults by a network administkator

priority values may be changed by IEEE 802 bridges, the PCP value will be ignored on reception byli&i¢BeER. g

<< Edi guestignsWill there be any work prior to finalizing this spec on automatic setting/detecting of the 6
correct PCP values for Class A and Class B trafficfseeZ.2 Need mechanism forgetting PCP value forClass A 8
and Class Bstreamg>> 9

AVBTP control traffic shall use the value as specified by the associated protocol specific value (e.g. 618 %gover
AVBTP), but never shalse a value of assigned foassA or classB traffic. 12

13
14
5.2.4 AVBTP Ethertype, 16 bits: 15

16
All AVBTP frames shall use arEthertype value of XXXX¢. 17

. . . . . . 18
<< Edi t o fhatsvalue witl lze:put in this document per IEEE Ethertype assigment procedures, and not 19

before then.>> 20
21
22
23
5.3 802.11 Media specific encapsulation 24

25
<<Edi t orThisseatian has been TBD for a long time now. We need to have a committed volunteer to he‘IQ)@

the editor in filling this section out>> 27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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5.4 AVBTP frame common header format

This section documents the fieldsntained in the first 12 bytes of heatlsat are common to all AVBTBtream datand
controlframes These 12 bytes consist of tf@lowing fields:

a) First byte:
1 cd(control/data) fitd (cd) indicatormost significantl bit (bit 0)
1 subtypefield: remaining7 bits
b) Second byte:
1 sv(Stream ID valid) indicatommost significantl bit (bit 0)
1 subtype_datdl field: remaining? bits
c) Third and fourth byte:
1 subtype_data2field: 16 bits
d) Remainim eight bytes:
1 stream_idfield: 64 bits

The following figure shows these fieldsth offset zero(00Oshown aghe firstbyte of the AVBTP frame which is the
first byteafter the Ethertypéeld in the802.3 or 802.1frame:

Figure 5.3 0 AVBTP frame common header fields

transmitted first

0 1 2 3

01234567890123456789012345678901
subtypedata 00fcd] = subtype |[sv| subtype datal L | subtype data2 L
| | | | | | | | | | | | | | | | | | | | | | | | | | |

802.1Qat 04 — stream_id —

Stream ID 08 !
L L L L L L L L L L L L L L I L L L L L L L L L L L L L L
12
Additional header, payload data and padding varies by subtype
AVA A
|- - - -"=----"-"-"="-"=-"-"—-=-"-"°-°--~-"=-"
| 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 this AVBTfameis a control ostreamdataframe

If the cd bit is zerg then thiframeis an AVBTP stream dafaame Seeb5.6 belowfor additional encapsulation and
protocol rules when this bit is set to ze@nly AVBTP talkers can set this field to zero as only talkers can send AVBTP
streamdata framedif this field is set to zero, then for 802.3 frames, the talker shall ensure the frame is sent with an
802.1Q VLAN tag header present with the appropriate values for the TPID, PCP, CFl and VID fields.
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If this field is set to one, then thikameis an AVBTP controframe See5.5 belowfor additional encapsulation and
protocol rules when this bit is set to oy AVBTP station that sends control frames may set this bit to one.
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5.4.2 subtype field

The 7bit subtypefield is used to identify the protocol running over AVBTach protocol defines its use of AVBTP
encapsulation within the rules established for common header formats for control and data frames.

Currently defined subtype values are listed @ble5.1 below:
Table 5.1 -- AVBTP subtype values

Hexadecimal FUNCTION Meaning

Value

0046 61883 1IDC_SUBTYPE 61883/IIDC over AVBTP protocol
01,6 7E¢ - Reserved for fture protocols

7F6 PROPRIETARY_SUBTYPE Proprietary/Experimental over AVBTP

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

fields.

5.4.3 sv field

Thesvfield is used to indicate whether the 64difeam_id field contains avalid IEEE 802.1Qat stream ID or not.
The bit is set to or{&) if the stream ID is a valid stream ID
The bit is set to zero(0) if the stream ID is not valid.

For more details on valid combinations of 8teeam_id andsv fields see5.4.6 below

5.4.4 subtype_datal field

The subtype_datalfield consists of the remaining 7 bits of the byte containingstHeeld and is used to carry protocol
specific data based on teabtypeandcd field values.

5.4.5 subtype_data2 field

The subtype_data? field consists of the two bytes (16 bits) following thebtype datalfield and is used to carry
protocol specific data based on thébtypeandcd field values.

5.4.6 stream_id field
If the svfield is set to one(1), then tistream_id field shall ®ntain the 64 bit IEEE 802.1Qat stream ID associated with
the frame. This field shall be used for stream identificatidrhe fieldshall be present in all AVBTP frames

All AVBTP stream datérames shall contaia valid 64 bitIEEE 802.1Qat Stream IIn thestream_id field and shall set
thesv (Stream ID Valid) bit to one(1).
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AVBTP control frames relating to an individual stream shall contain a édlitit IEEE 802.1Qastream ID with the 1

with thesv bit set to one 2
3
AVBTP control frames not relateid an individual streanshouldset thestream_id field to theNULL_STREAM_ID 4
Value andshall set thesv bit to zero(0). 5
6

Note i Setting of thestream_id field to a consistent NULL_STREAM_ID is recommend instead of required as the
NULL_STREAM_ID is intendedfor consistency and to avoid confusion for users such as those debugging AVBTP
frame traces (i .e. so they dondt see old dat a, or 9val
frames with thesv bit set to one(1) shall ignore the enti@ntents of thetream_id field regardless of its value. 10
11
Valid stream I3 shallbe allocated, managed and released using procedures as defined in IEEE 802.1Qat. 12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
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5.5 AVBTP common control frame header format

This section documents the fields contained in the first 12 bytes of hehdrrthecd bit is set to one(1) indicating that
this AVBTP frame is an AVBTP control framé&.hesel?2 bytes consist of the following fiks:

a) First byte:

1 cd (control/dataindicatol field as documented i6.4.1 above for AVBTP control frames, this
field is set b one(1)

1 subtypefield: remaining 7 bits
b) Second byte:
1 sv(Stream ID valid) indicator: most sigidént 1 bit(bit 0)
i1 control datalfield: remaining 7 bits
¢) Third and fourth byte:
1 statusfield: most significant $its of the third byte

1 control_frame_length field: 11 bits total consisting of the least significant 3 bits of the third byte

and all 8 bits bthe fourth byte.
d) Remaining eight bytes:
1 stream idfield: 64 bits

The following figure shows these fields with offset zero(00) shown as the first byte of the AsBitiBlframe which is
the first byte after the Ethertype field in the 802.3 or 802.11dram

Figure 5.4 - Control frame common fields

transmitted first

0 1 2 3
012345678901234567890123456789¢01
d
subtype data 00 ?1) . ,Su,thPe, G Icolntrlol_ldatlalI , Status Icor|1trqI_ffamle_llength(bytles)I
I 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 L L L L L L L L L L L L L L I L L L L L L L L L L L L L L
12
Control frame additional headers and payload varies by subtype and subtype_data fields
padded if necessary to ensure an integral number of quadlets
R W
| As necessary, 1-3 byte padding on last or only fragment to fill last quadlet
transmitted last
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5.5.1 control datal field

The7 bitcontrol _datal is available for use by the given control protocol as specified bguhtypefield. This field
may be used by écontrol protocol as it sees fit, but is recommended for use for data such as command codes, e
etc. If not used by the given control frame, then this field shall be set to zero(0).

5.5.2 status field

©Co~NOUG wWwNEP
=
w

The 5 bitstatusfield is available for use by the giu control protocol as specified by thebtypefield. This field may |4
be used by the control protocol as it sees fit, but is recommended for use for datastatis aslues, flags, ettf not 11
used by the given control frame, then this field shaBdtgo zero (0). 12

13

5.5.3 control_data_length field 14
15
The 11 bitcontrol_data_lengthfield is used to contain thensigneccontrolframe payloadength in bytes oéll valid 16

databytes contained in the quadlétd owing thestream_idfield in the AVBTP control framé&eader 17

1 to 3 pad bytes shall be added at the end of the control frame payload area as necessary to ensure that an integr:lgg numk

of quadletsarein the AVBTP control frame. 120

The maximum value for this field shall be 1488 decimal. ;;
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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5.6 AVBTP common stream data frame header format.

AVBTP stream data is designed to standardize common use fields for source timestamping and for packetdsegth
fields are standardized for all AVBTP frames wheredthéield is set to zero.

The AVBTP common stream dataduer format consists of the following fieldfter the subtype anid the following
byteorder:

a)

b)

subtype datalfield: 8 bit byte with the following subfields defined wheafield equals zero:
sv (stream id field valid) most significani bit (bit 0) of this byte
gV (gateway _infofield valid), second least significant 1 bit (bit 6) of this byte

tv (avbtp timestampfield valid): least significant 1 bitbit 7)of this byte

=A =4 =4 =

sd_reservediremainingb bits (bits 1 through 5pf this byte

subtype dataZ2field: 16 bits with the following subfield defined whed field equals zero:

d)

e)

)
h)

38

M sd reserved28 bits

1__am_infofield: 8 bit byte with the following subfields
i) gm_discontinuity: most significan® bits (bits 0 tirough 6) of this byte
i) h: holdover:least significantl bit (bit 7) of this byte
stream_idfield: 64 bits

avbtp_timestamp: 32 bits

gateway_infa 32 bits
packet_data_length 16 bits
protocol_specific_packet_headerl6 bits

stream_payload_data O to n quatkts (where n does not exceed maximum frame size allowed by the layer 2
LAN)

Copyright © 2007-2008 IEEE. All rights reserved
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Figure 5.5 --AVBTP common stream data header format (cd field set to zero)

transmitted first
0 1 2 3
012345678901 234567890123456789¢01

subtype data 00 (Cé; : :su:btylpe: . sV sc?_r(?se:rve?l gv]tv . s:d_:res:erv:edz: . g?m_lrdis:co:ntin:uit?/ h
802.1Qat 04 . .
Stream ID stream_|
08
AR T T T TN T A T T T S TN TN M AN SN MY Y SN NN SN NN NN NN N SR NN NN N
AVBTP Time 12 avbtp_timestamp
| | | | | | | I | | | | | I [l Il | | | | I | | | | | | |
Gateway info 16 gatews _info
L L L L L L L I L L L L L L Il L L L L L L I L L L L L L L
Packetinfo 20 L placll<et1_dalta_fengthl(bxtesl) . plrotlocql_slpelcificf_placlget_rhegdelr .
AVBTP payload 24
stream_data_payload
A (additional protocol header, protocol payload data and padding varies by protocol) W
== m e e e e - - - - -
I As necessary, 1-3 byte padding on last or only fragment to fill last quadlet

transmitted last

5.6.1 subtype_datal field subfields
Thesubtype_datdl field for AVBTP stream data (when thd field is set to zero) has the following subfields defined.

{__Most significant bit(bit O) for sv (stream _idfield valid) (se€5.4.3 above
1 Second least significant bit (bit 8)rfgv(gateway_infofield valid) bit

1 Least significant bitbit 7) for tv (avbtp timestamp field valid ) bit

1 remaining5 bits reservedgd _reservedlsubfield).

5.6.2 gv: (gateway info field valid) subfield

Thegateway infofield valid (gv) field is a one bit field used to indicate the validity of ¢faeway infofield.

This fieldand thegateway infofield areintended for use for AVBTP gatewdy gateway communication

AVBTP end stations that do not have AVBTP gateway function shaBet tis field to zer@0) on transmit andgnore
this field on receive

AVBTP gateways have an AVBTP gateway functmen acting as a talkehalt

Set this field to zero(0) on transmiit other gateways on the LAN segment are to ignoregtiteway info field on
reception of the stream data frame
Set this field to one(1) on transmit if othgateways on the LAN segment are to processgdieway info field on
reception of the stream data frame.

Foran example of how thgv andgateway _infofields are procesed,se2 Annex B below

5.6.3 tv: (avbtp_timestamp field valid) subfield

The source timestamp valitvf field is a one bit field used to indicate the validity of #htp_timestamp field time
value.
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If the timestamp valid bitsi set to zero by the AVBTP talker, then this field shall indicate thavbi_timestampfield
contains no data and therefore shall be ignored by an AVBTP listener.

If the timestamp valid bit is set to one by the AVBTP talker, then this field shatlaitadihat theawvbtp_timestamp field
is valid.

For how theavbtp_timestampfield is interpreted and processed Se& 7.

5.6.4 gm_discontinuity field

Thegm_discontinuity field indicates &nown orpossible discontinuity in 802.1A8ne. Thegm_discontinuity field is
stream specific. On stream creationgine_discontinuity field shall be set to a random valugm_discontinuity shall
be incremented by 1 whenevesignaled opossible discontinuity is indicated from 802.1AS. Thieskcations 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

5.6.5 h (holdover) field

<<Edi torb6s not e: t hi s i sussed abhthevBeavastoneegon face todacef nieetihgd Thiss di s ¢
field needs better text and clarification to be added in the next version of the draft>>

The 1bit h field shallbe set anytime the AVBTP timestamp field in this stream is based off of someltmtainstead of

the 802.1AS based clock (i.e. in holdover clock based on the 802.1AS time from the previously known good grandmaster
time). This is used by talkers to indicate that the timestamps may not globally synchronized with network time and is
usedby listeners to also use holdover time as necessary until all systems are probably running on the same grandmaster

5.6.6 stream_id (802.1Qat stream identifier) field

The stream ID field is the same field as specifieBl.th6 aboveFor AVBTP stream dathames it shall always contain a
valid 802.1Qat stream ID.

5.6.7 avbtp_timestamp field

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

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

5.6.8 gateway_info field

The 32 bit gateway info 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 netWiksield and thegv field are
intended for AVBTP gateway to gateway communicati@ne use is described in Annex B of this document for IEEE
1394 |EC 61883 to IEEE 1722 AVBTP IEC 61883 interworking.
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1
Native AVBTP end stations not participating AVBTP gateway functios shall set this field to zero on transmit arld
ignore this field on receive.

~N~No ob~hw

5.6.9 packet_data_length field

The 16 bitpacket_data_lengthfield is to indicate the unsigned count of stream frame payload length in bytes of all valid
data bytes coatned in the quadlets following theotocol_specific_packet_headefield in the AVBTPstream data 9

frame header. 10
11
1 to 3 pad bytes shall be added at the end afttleam datérame payload area as necessary to ensure that an integrall?
number of quadlets is the control frame. 13
14
The maximum value for thield shall be 147@lecimal. 15
16

NoteT This field is sized at a full 16 bits to allow feasier frame size handling for AVBTP gateway functions for othei.7
networks such as 1394 which allows larger framessilzanis allowed on 802.3 networks and also matches the positigd8
and function relative to other fields of the IEEE 1394 equivalent f@lisbchronous frames. As mentioned above, ng 19
frame on an AVBTP networks may be larger than a single maximum frausygeaified by the lower layer IEEE 802 20

LAN standard. 21
22

23
5.6.10 protocol specific packet header field 24

The 16 bitprotocol _specific_packet headefield isto carry 16 bits of protocol specific data as specifigdhe protocol |25

subtype. 26
27

For an example of how this field is usedthg 61883 over AVBTPsubtye see6.2 below 28
29
30

31
5.6.11 stream data payload field 32

Thestream_data_payloadfield consists of 0 to n quadlet$ additional protocol specific data with the valid data length33
is indicated by th@acket data lengthfield. gg
1 to 3 pad igtes shall be added at the end of the stream data frame payload area as necessary to émesdéTRat 36
frame always consists ah integral number of quadlets. g;

The maximunbyte lengthfor this field shall be 1476 decimal. ig

For an example of how thiseld is used by the 61883 over AVBTP subtyseng CIP encapsulatisee6.4 below j;

43
<<Editords not e: Need to add text recommend smoot hizng
packet size per interval better. This may be a good place to add text and/or we could have a separate section 45
tal king about packets per observation interval andgshow

a7
48
49
50
51
52
53
54
55
56

Copyright © 2007-2008 IEEE. All rights reserved 41
This is an unapproved IEEE Standards Draft, subject to change



©Coo~NOOOr,WNBE

Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks IEEE P1722/D0.09
2008-06-15

5.7 Timing and synchronization

5.7.1 General

AVBTP defines a presentation time to achi¢weing synchronization between talker and listener(s). The presentation
time represents in nanoseconds tB&E 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 the is used as a reference to synchronize any necessary media clocks and to determine when the
first sample of a stream is presented to the client. Because media clocks vary with audio/video types the exact usage of
the AVBTP presentation time is mediafmat dependent.

5.7.2 AVBTP presentation time

The AVBTP presentation time is contained in dvbtp_timestampfield of AVBTP streamdataframes
The AVBTP presentation timenay not be valid in every AVBTP packet. If an AVBTP packet contains a valid
timestamp tkn thetv (Timestamp Validpit must be set to one.

The AVBTP presentation timeepresents 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 neédetiaten the talker and the
listener the delay constant used to calculateAWMBTP presentation timées 2,000,000 nanosecond3 ifilliseconds.

The AVBTP presentation time as received I fisener(s) inavbtp_timestamp field should be utilized to symronize
the media clock of the listener to the talk&incethe AVBTP presentation time is directly related to the |IEHE.1AS
global time it may also be used to synchronize multiple talkers and listeners.

5.7.3 gm_discontinuity

Although the 802.1AS waltlock time is intended to be stable, it is possible for there to be discontinuities in the 802.1AS
wall clock time. These could be dte events such a® changes the identity of the 802.1AS Grandmaster clock or
changes in the timing source of the Granagter clock.

To aid in compensating for discontinuities in the 802.1AS tirak AVBTP stream dataframes 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 sbatitain the same value until a discontinuity

is indicated by802.1AS. When the actual or possible discontinuity occurs, the talker tltoeamiers the
gm_discontinuity field by 1, after which alsubsequent p&ets shallcontain the newgm_discontinuityfield. This

process then repeats for every subsequent indication of an actual or possible discontinuity as indicated by IEEE 802.1AS.

When a talker detects a discontinuity, either from an 802.1AS indicatisimpte observation, it is required to increment
the gm_discontinuity field by 1. This indicates to the listener(s) of the stream thalA¥BTP presentation times
contained in theavbtp_timestamp field may for a limited period of time not correspond tte 802.1AS wall clock and
the listener should enter holdover mode.

When a listener detects that the_discontinuity field has changed or detects a discontinuity, either from an 802.1AS
indication or simple observation, it should stop attempting to @igdVBTP presentation timé 802.1AS wall clock
time for one Maximum Holdover time. It is possible that ¢fme_discontinuity field could be incremented multiple
times during one 802.1AS Grandmaster selection cycle. The listener should enter holieeamd begin timing the

42 Copyright © 2007-2008 IEEE. All rights reserved
This is an unapproved |IEEE Standards Draft, subject to change



IEEE P1722/D0.9 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-06-15

maximum holdover time, on the first indication of a discontinuity. If other indications of discontinuity are detécted
before maximum holdover time haspired, these indications shak ignored until maximum holdover time hapegd. 2
3
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 802.1AS time and presentation time in the stream data are consistent with each®ther.
6
The vdue of thegm_discontinuity field is only meaningful to a single talker and its associated listener(s). 7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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5.8 Protocol layering_and other required protocols
<<Editors note: Text TBD. Pur pose of this section is to document Acor
describe to the reader howlEC-61883 and proprietary/experimental fits into the common layering model and how
others can be added in the futureBel ow is the current working .Asoallgaveam | hayv
not labeled this diagraminthatlb m not sure i f it will stay, change, be rer
<< Editorés not e: I't was agreed at the Sandy Utah meeting

to the BA spec. Unfortunately for this working group, it appears that 802.1BA will not be ready in time for us to
get our gandard out. Therefore as discusseih the P1722 and AVB teleconfegnces, we will need to document
what other protocols we require and also potentially any important options for those protocols that we will need to
make required for our purposes. The tekand diagrams below are a first cut effort to accomplish this and
additional comments and contributions are requested by the editor>

This section documents other required protocols and standards required not specified in this transport levelospecificat

All AVBTP end stations shall support IEEE 802.1AS Precision Timing Protocol {R5R)

All AVBTP end stations shall suppdEEE 802.1ak Multiple Registration Protocol (MRP) and Multiple MAC Address
Regqistration ProtocdMMRP)[R8] as amended by IEEE 802.1akrégendum JR9]. Support for Multiple VLAN
Regqistration Protocol (MVRP) is optional.

All AVBTP end stations shall support IEEE 802.1Qat Multiple StreaneRation Protocol (MSRIPR6].

All AVBTP end stations shall support IEEE 802.1Qav

AVBTP end stations may support IEEE 80®BLRev Link Layer Discovery Protocol (LLDfR10]

5.9 Service interface

<<Edi t or @This seatidn éas been TBD for a long time. Based on the fact we have siniptifthe AVBTP
interface to focusing on transport layer aspects and that as of today, there is only 61883 and proprietary formats
and that service interfacedefinitions are not part of IEEE 1394 orIEC 61883 documents, the editor recommends
that at least fa the first version of this standard, we do not specify a service interface.

Other opinions are welcome, but if we are to keep this section, a committed volunteer will be required to draft this
section so the editor can include it as the editor does nolam to author it himself. >>
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6. 61883/1IDC over AVBTP protocol

6.1 Overview

<< Editords not e: t ext bel ow f

o}
changed everything to | anguage i

ab~hwWwNPE

r Overview f.bolhavemotws j u
proper o for a standard

8

<<AVBTP meeting note: To help simplify the work we are looking into making IIDC out of scopeWill post thisto 9

the reflector and solicit for comments Editor will stop work on IIDC until he hears back from the team.>>

AVBTP adapts the following 1394/61883 type protocols to run in an IEEE 802 environment.
618832: SD-DVCR data transmission

618834: MPEG2TS data transmission

618836: Audio and music data transmission protocol

618837: Transmission of ITLR BO.1294 System B

618838: Transmission of ITkR BT.601 style Digital Video Data

IIDC

=4 =4 =4 -8 -8 -9

AVBTP replaces the following 1394/61883 type protocolhwnes appropriate to an IEEE 802 environment.
9 618831: Function Control Protocol (FCP) is replaced with Command Transport Protocol (CTP)
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6.2 Common 61883/IIDC Stream data encapsulation

The 61883/IIDC stream data encapsulation is used for carrying IEC36488 1IDC stream data traffic over AVBTP
networks

This encapsulation usesdfield of zero(0) and aubtypefield of zero(0).

This encapsulation also uses tm®tocol_specific_packet_headeto contain 4 fields that are common for both 1IDC
and IEC61883 frames. These fields are modeled after IEEE 1394 and consist of the following:
a) First byte:
1 tagfield: most significant 2 bits of this byte
1 channelfield: least significant 6 bits of this byte
b) Second byte:
1 tcodefield: most significan# bits of thisbyte
1 syfield: least significant bits of this byte

These fields are shown the figure below:

Figure 6.1 61883/IIDC common header fields

transmitted first

0 1 2 3
012345678901234567890123456789¢01
subtype data 00 (cg) : s:ub:typ:e(oI : sV sc?_r?se:rve?l gvjtv : ?d_:res:erv:edz: : Q?deis:co?tirEuit?/ h
802.1Qat 04 stream_id —]
Stream ID 08 -

AVBTP Time 12  avbtp_timestamp

Gateway |nf0 16 L L L L L L L I L L L L L gatleWE y_Ilnfc L L L L L L L L L L L

clhalnnell

Packetinfo 20 qaclfetTdalta_lengthl(O or 2|)
24

| | | tal'g |

2 quadlet IEC 61883-1 CIP header (if tag equals 1)

transmitted last
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1
2
. 3
6.2.1 tag field 4
The 2bit tag field follows the same meaning foahand rules as specified by IEEE 1394. Of the four possible
combinations for this field, the following values are supported or not supported as specified below. 6
7
Supported by AVBTP: 8
1 00 idata field unformattedo ( utaleCdmeraylIDQ) 1394 tradede n t
association specification) 10
01y CIP header is present 1;
Not supported by AVBTP: 13
1 10, Reserved by IEEE 1394.1 clock adjustment 14
1 11, Global asynchronous stream packet (GASP) format (Used in 1394 for Serial Bus to Serial Bis$ bri?@e
17
6.2.2 channel field 18
19
The 6bit channefield follows the same meaning format and rules as specified by IEEE 1394. Of the four possible 20
combinations for this field, the following values are supported as specified below. 21

1 0-30 & 3263: originating channel ID ém 1394 networkia 1394/61883 to 1722/61883 gateway (as specifié@
in Annex B below.

C . . 24

1 31: originating source is on AVB network (native AVB) o5

26

27

6.2.3 tcode (type code) 28

29
The 4bit tcodefield follows the same meaning format and rudssspecified by IEEE 1394zor AVBTP, the only value 3
supportedshall bea fixed value of 101@binary (A hexadecimal, same as 1394 isochronous packet fomitiitlthe 5

following rules for talkers and receivers. 32
1 AVBTP talkers shall always set this fietol A, hexadecimal on transmit 33
___AVBTP receivers shall always ignore this field on receive 34
35

<< Editorés note: Kevin Gross had a comment suggezt il

AVBTP discard any frames with a type code other than OX0A. Theditor 6 s o pi ni on i s t hatf3z7gaf
end stations should never generate any other type code, so a check is unnecessary and that based on other [1394
type codes, there is no need to handle the other ones (example, IP over 1394 and other best ef8®4 Hata should |39
be handled by gateway or router functions). The editor is open to other opinions and we can discuss this at theqg
Fremont face to facemeetingon June 19, 2008>> a1
42
43
6.2.4 sy field 3‘5‘
Use of the 4pit sy field is application specific and therefore begiadhe scope of this standakhown industry standards 46
that currently use this field are: 47
1 1IDC [R16] (used for video start of frame indicator) 48
9 Digital Transmission Content Protection (DTCRWw.dtcpcom) [B3] [B4] 49
50
51
52
53
54
55
56
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630 bData field unformattedod encapsulation (used by

<< Edi t ® Thisssectioro and sub sectionglescribe the variant where the tag field is set to @lbinary
indicating that a CIP header follows For tag value of 0Q binary, the remaining data is format specific to 1IDC (or
other uses of Aunformattedo??). >>

<< Editor ds nigdtlecut ard lpaste from eng Powerint based contribution and will be reworked
to put in an appropriate standards language and formain a future version of this specification>>

Figure 6.2 - 61883/1IDC frame header fields

transmitted first

0 1 2 3
01234567890123456789012345678901
subtype data 00 (C(g : s:ub:typ:e(o:) : SV ?d_:res:erv:ed::L tv : s:d_:res:erv:edz: : g?m_lrdis:co?tin:uit?/ h
802.1Qat 04 stream_id —
Stream ID (g -

. avlbtpl_tirl‘nesltarlnp .

AVBTP Time 12

Gatewayinfo 16 IR T T N TN N Y N T N N gatleway_ilnfc

Packetinfo 20 | packet_data_fength (bytes)
24

X

taq(O) clhar|1nell*((|)-15|>) tclodt?(A}e) SY(O.Or.l)

VA

P2

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

<<Edi t or 6 ext TBBD.Need to Jay something that the subsections of this sect only apply if the tag field is
equal to 0% binary. Also need general intro text>>

Figure 6.30 CIP header and data fields, tag= 1, SPH =0

transmitted first

0 1 2 3
012345678901234567890123456789¢01
subtype data 00 (Céj) : s:ub:typie(oI : sV sc?_r?se:rve?l gv]tv : ?d_=res:erv:ed2: : Qfdeis:co?tirEuit?/ h
04
802.1Qat — stream_id —]

Stream ID 08

A T T T T N I T ST T N T N T T ST T TN (N TN TR TR MO M
. avlbtq_tirlnesltarlnp .

AVBTP Time 12

Gateway Info 16 L L L L L L L I L L L L L gatlewzy_llnfc L L L L L L L L L L L
Packetinfo 20 . . qaclfetTdalta_ engthl(byltesl) L taq(l) (I:halnnel (0-63) tclodc? (AFG) .Sy
o P
CIP#1 24 OIO L SIID (I0_6I3) L Dlle(S||ze In qluaqletls) FIN QP(F © Rlsv [ D$C |
ClP#2 28| 10 FMT FDF SYT
L L L L L L L L L L L L L L L L L L L L L L L L L L L
32
\\i\\ CIP Packet Data (all IEC 61883 types except -4 and -7) \\»,I\
transmitted last
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Figure 6.40 CIP header and data fields, tag=1, SPH =1

transmitted first

0 1 2 3
012345678901234567890123456789¢01
subtype data 00 (Cg) : s:ub:typ?(o:) : sV sc?_r?se:rve?l gv|tv : ?d_:res:erv:edz: : glm_lrdis:co?tirEuit?/ h
04
802.1Qat .
Stream ID 08 stream_id —

AVBTP Time 12 avbtp_timestamp
L Il i I L Il L L L L L I L L L L L L L

Gatewayinfo 16 L L L L L L L | L L L L L gatlewey_llnfc L L L L L L L L L L L

Packetinfo 20| , Packet data_jength (bytes) =~ = |tag(1)] channel(0-63) |tcode(Aw)| sy |

CIP#1 24 OIO L SllD (|0-6|3) L DIBSI(Sllze in qluaqletls) FIN (Igpcl: (€] RISV L |DE}C| L
CiP#2 28] 10 FMT FDF

L L L L L L L L L L L L L | L L L Il L L L | L L L L L L L

1stSrc Packet hdr 32 a\l/btrl)_sourlceTpalckqt_qeagerrtirrllesltarqp L

t
1%Sre Packet36Q 1st Source Packet Data + optional additional Source Packets and their timestamps

N
(seelEC 61883-4 and 61883-7)

transmitted last

6.4.1 CIP header 1st quadlet indicator
The 2 bit CIP header*lquadlet indicator field has the same definition as defined in IEC 61888VBTP shall only
support aiked value of00,

<<Editors question Is it OK for listeners to ignore this field on receiveor should it be an error if there is another
value??>>

6.4.2 SID (source ID) field

The 6 bitSID field has the same definition as defined in IEC 62883-or AVBTP, it shall use the following values.

a) 0-62 originating Source ID from IEEE 1394 netwdifkame originated from a 1394/61883 to 1722/61883
interworking unit).

b) 63: originating source is on AVB network
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1
2
6.4.3 Data Block Size (DBS) i
The 8bit DBSfield has the same definition as currently in 61-883ize ofData Blocks in Quadlets 5
1 0: 256 quadlets 6
1 1-255: 1255 quadlets ;
9
) 10
6.4.4 QPC (quadlet Padding count) 11

The 3bit QPC field has the same definition as currently defined in 63B83or all types of 61883 as defined today, thl%z

field is always zero.
14

<<Edi t orAssumenhatwe should say that this field is not supported in any current protocols as defined!®
and therefore if QPC is not zero, it is an error>> 16

17

18

19

6.4.5 FN (fraction number) field 20
The 2bit FN field has the same definition as currently defimed618831. This is currently only used in 61888 and 21
618837 (where also the SPH field is always set to one). gg
24

25

6.4.6 SPH (source packet header) field 26
The SPH bit has the same definition as currently defined in 61882t to one: g;
1 Thenapplicationpacket contains 61888 or 618837 (or future) source packets with source packet headers. 59

If set to zero 30
1 Thenapplicationpacket does not contain source packets (contains integer number of Data Blocks) 31

32

33

6.4.7 Rsv (reserved) field 34
35

The 2bit has the same definition as currently definetii@ 618831. It is reserved (currently not used by 1394/61883)
set to zero on transmit, ignore on receive. 37
38

39

6.4.8 DBC (data block count) field 40

41
The 8 bit DBC field has the same definition as currently defined in IEC 6188%ontains theexquence number dfie 42
1st data block in the packeiThe DBC field shall not be set to a value that would cause thebigtalAVBTP frame 43
length to exceed a maximum payload size 802.3 of 1500 bytes (2 bytes of Ethertype plus 1498 bytes of payload)frame.
This limits the totakize of an AVBTP frame header plus payload of no more than 374 quadlets (1496 bytes). All frggmes

of this format shall contain an integral number of data blocks as defined in IEC-61883 46
47
6.4.9 CIP header 2nd quadlet indicator ig
The 2 bit CIP header”?quadlet ndicator field has the same definition as defined in IEC 648&r AVBTP it shall be 50
fixed at 1Q binary 51
52
6.4.10 FMT (stream format), field gi
The 6 bitFMT field has the same definition as currently defined in IEC 61883. 55
56
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This is an unapproved IEEE Standards Draft, subject to change



©Coo~NOOOr,WNBE

Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks IEEE P1722/D0.09
2008-06-15

6.4.11 FDF (format dependent field)

The FDF field has the same definition as defined in IEC 61883. [f3Rél field is set to 0, then this field is 8 bits in
length. If theSPHfield is set to 1, then this field is 24 bits in length.

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

The 24 bitSYT field is only present if th&PH field is set to a value di. This IEC 61883l defined field is present but
not used by AVBTP end stations, it is only used by 1394/61883 to 1794/61883 interworking uniar(sed3 below.
AVBTP talker end stations shall set this field if present to FFE#Ere IEC 61883 no data timestamp value) on transmit
and AVBTP listener end stations shall ignore this field on receive.

6.4.13 avbtp _source packet header timestamp field (802.1AS time based presentation time for SPH
field equals 1)

If the SPHfield is set to a value of one(1), then the AVBTP stream data frame contains one or more CIP source packets.
EachCIP source packet contaims32 bit timesamp as the first quadlet of the source packet followed by an integral
number of quadlets as defined by the standard that defines the source packet format.

Currently defined supported formats that are supported by AVBTP are |IEC-81s88861883%.

IEC 618834 and 61883 as written define the sme packet header quadlet ¢ontain the presentation time of the
packet based on IEEE 1394 cycle time.

AVBTP uses the same formats as defined in IEC 6¥B88d 61883, but it uses an IEEE 802.1AS based prieg&Em
time in the same format as defined for thdtp timestampfield which consist of presentation time as expressed as the
least significant 32 bits of 802.1AS time.

<<Editordés note: We al so need-4band-7gakets, nvbatdd wa do withBREP hand |
avbtp timestampand tv fields. | believe there are two options:
1) Always set the tv field to zero and the avbtp timestamp as dént car e
2) Al ways set t he t v field t o one and copy
avbtp source packet header timestammto the avbtp timestamp field.

| prefer option 1, but other comments are welcome.>>
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6.5 61883 over AVBTP control frame format

Use of AVBTP frames with a subtype of zero(0) ancdabit of one(1) is reserved fgossible future versions of thig
specification.

©OCoOoO~NOOTNWNBR

6.6 Use of AV/C higher layer protocol in 61883 over AVBTP end stations 10
11
L2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

<<Editor& note: TBD. This section is intended to document that if you are going to use AV/C in conjunction wit
61883 over AVBTP.then you need to run AV/C over UDP/IP as being specified by current work being done in thd
1394 Trade Association>>
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6.7 Protocol layering

<<Editors note: Text TBD. Purpose of this sectioris to document specific layering for 61883/1IDC over AVBTP>>
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1
2
. 3
6.8 Session management 4
5
<<Editord6s note: Text for this section is still cutg a
Fullerds contribution, needs further editing and desi
8
. 9
6.8.1 Overview 10
11

The 61883 over AVBTP session management protocols and procedures:

1 Shall use LLDP (802.1ABMSRP (802.1Qat) protocols as an integral part of the Session management prd)g(?cols
and procedures. 13
o >> Thin layer, renaming dEEE 802.Datservice interface 14
A >> Spedy how to define bandwidth based on applications needs and pa@2.iQatas 12
TSPEC 17
A Reservation will require minimum Ethernet payload size for packet bandwidth reservationi g
calculation, so 1722 @02.1Qatwill have to round up for filling of minimum size Ethernet 19
Frame 20
21
1 Shall provide a service interface to protocols such as Zeroconf 22
o >> Informative annex?? ;i
1 AV/C applications shall usAV/C over UDP/IP as specified 1394 Trade Association TA Document 2006024
Networking IEEE 1394 Qisters via UWB over Coaxial Cable Part 3: FCP and CMP over IPv42°
<<Editordéds note: Wor k ivarsiopl.Oohay 28s2808>Rd9].r r ent dr afgt; i
29
30
6.8.2 General Protocol operation 31
<< Editordéds not e: TOmeedssdme wark ta staet with dare age ¢he consensus items from our’?
teleconference meeting so far: gi
1 Function control protocol equivalentis IN 35
o Will use AV/C over IP/UDP) |§E75
91 Plug control registers areOUT 38
o >> Will be part of work being done in 802.1Qat. 39
1 Connection management procedures are IN 40
0 >>Shoul dobéageiithihmat maps to 802. 1Qat a1
1 Stream ID Assignment is IN if not defined in 802.1 42
o Needed to complete our APlugso and CMP 43
T IRM emulation is OUT 44
o0 >> Will be done in 802.1Qat 45
1 Service Discovery is IN for each command set supported 46
o (i.e. AV/C will recommend Bonjour, but other protocols will be allowed). 47
o0 >>Informative Annex 48
1 AVBTP session management will use a Talke€ontroller -Listener model for 61883 subtype protocol. 49
o >>Controller is part of the model but not part of 1722 (in application layer). 50
>> 51
52
53
54
55
56
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6.9 Timing and Synchronization

6.9.1 General

Timing and synchronization for IEC 61883 oveVBTP is generally accomplished in the same manner as specified in
618831 through 61883 over IEEE 1394. The difference is the use ofatWigtp_timestampinstead of th&SYT field

in the CIP header or the Timestamp field in the Source Packet headeB.Y Tlad 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 inthe 61883series of standards whetree main differences are

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

1 For protocols of 61883 and 6188% where the SPHdid is set to one, then the 32 bit source
packet header field for each source packet contains the associated presentation time of the source
packet expressed in IEEE 802.1AS based nanoseconds instead of IEEE 1394 based seconds, cycle
and cycle offsets.

T mhthe I EC 61883 series of specification the term

the term Ali stenero i s used.

T I'n the I EC 61883 series of specification the
t he t at mesédd

1 IEEE 1394 on networks faster than 100 megabits per second allows CIP packets larger than can fit
in a standard single IEEE 802.3 Ethernet frame. This standard does not, if an application needs to
send more than data than can fit in a single Ethernet framayst generate multiple correctly
formatted CIP packets each one that can fit in an 802.3 Ethernet frame.

1 Some of the IEC 61883 series of specification sometimes have options that differentiate
Apr of e s consanmemde®r, icostsensitiv® e q uti phisestandard does not, and if a
device supports a given format, it must support all mandatory requirements as specified in this
document.

1 Not all formats and their associated protocol technologies, parameters, methods, etc. specified in
the 61883 seeis of specification are supported by this specification (example e3.888ws for
packed formatted audio data, this specification does not).

6.9.2 61883-2 timing and synchronization

618832 formatted frames shall follow the same timing and synchronizaties ad defined in IEC 61883section 6,
but using IEEE 802.1AS time in thevbtp timestamp frame field instead of IEEE 1394 based cycle time in the SYT
field. AVBTP talkers shall set the CIP header SYT field to all ones for all transmitted CIP packé&i¢BinH listeners
shall ignore the SYT field.

The talkershall transntia valid time stamp value in the AVBTP timestafigdd once every video frame
period. The time stamghall be transmitted in an AVBTP frartieat meets the following conditions:

- packetarrival_time_LOtime stamp value
- time stamp valué transmission_delay_limipacket_arrival_time_F

where

56 Copyright © 2007-2008 IEEE. All rights reserved
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packet_arrival_time_F is the IEEE 802.1Aie when the first bit of the packet which has the time 1
stamp has arrived at the listener 2
3
packet_arrival_time_L ishe IEEE 802.1A3ime when the last bit of the packet which has the time 4
stamp has arrived at the listener 5
6
transmission_delay_limit default value o2,000,000nanseconds (2 milliseconjls 7
8
In case oHx (H = 1,2,4) transmissiorKH data blocks are tremitted in a video frame peridd usingK isochronous 9
packets. Isochronous packet n contdimdata blocks of H, nH+1, ...and (n+1H7 1. 10
11
The isochronous packet n of a video frame period M shall be transwittined followingconditions (n = 0, ..Ki 1): 12
13
- packet_arrival_time_IO nominal timing for isochronous packet n 14
15
- nominal timing for isochronous packet riransmission_delay_limiDpacket_arrival_time_F 16
17
where 18
19
packet_arrival_time_F is the cycle time when the first bit of the isochronous patket n 20
arrived at the receiver, 21
22
packet_arrival_time_L is the cycle time when the last bit of the isochronous packet n has 23
arrived at the receiver; 24
25
K is the number of isochronous packets without empty packets in a video frame period. 26
K =250 (52560 system) 27
K =300 (62550 system) 28
29
Nominal timing for isochronous packet il + (Ty +1i Ty) X nK 30
31
Tw is the time stamp for video franperiod M transmitted in the AVBTP timestarfipld. 32
33
34
. o 35
6.9.3 61883-4 timing and synchronization 36

The timing and synchronization of 61883ver AVBTP uses the same method as used in 6488%tr IEEE 1394 37
networks in that the source packet header quadiedys contains a valid timestamp. In 61888ver AVBTP, this 38

quadlet contains nanosecond 802.1AS based time instead of IEEE 1394 sepdedmd cycle offset time. 39
40
For 618834 formatted frames over AVBTP, section 4.3 of 61888 replaced with the following: 41
42

The time stamp in the source patkeader is used by listendos reconstructing a correct timing of the TSPs at the#3

output The time stamp indicates tivgended delivery time of the first bitte of the TSP from the listeneutput to the 44
transportstream target decoderhe time stamp represents the 32 least significant bits of the IEEE 802.1AS at the tHker

at the momenthe first bit/byte of the TSP arrives from the application, plume offset. Theffset is equal to theverall 46

delay of the TSP between the momenharriving (of the first bit) and the moment the TSP (first bit) is delivered by thé

receiver to thepplication. The default value of this offset is equal to 2,000,000 nanoseconds (2 milliseconds). 48

49

. N 50

6.9.4 61883-6 timing and synchronization 51

52

<<Editors Note: packed AM24 and flow based rate control will not supported by AVBTP end stations>> 53
54

Replace Section 7.2 of 6886 with: 55
56
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In the case where@IP packetcontains multiple data blocks, it is necessary to specify which data block of the CIP
corresponds to thiEEE 802.1AS based AVBTE#me stamp.

The talkemprepares the time stamp for the data block which meetsdhition:
mod(data block count, SYT_INTERVAL) =0 (1)
where
- data block count is the running count of transmitted data blocks;
- SYT_INTERVAL denotes the number of data blocksvieen two successive valid AVBTP timestamysch
includes one ofthe data licks with a valid AVBTP timestamp-or example, ithere are three tblocks
between two valid AVBTP timestampthen theSYT_INTERVAL would be 4.

The listenercan derive the index value from the DBC field of a CIP with a vali@TP timestampusing the
following formula:

index = mod((SYT_INTRVAL i mod(DBC, SYT_INTERVAL)),SYT_INTERVAL) (2)
where
- index is the sequence number;
- SYT_INTERVAL denotes the number of data block$vieen two successive valid AVBTP timestanwasich
includes one othe data lmcks with a valid AVBTP timestamp
- DBC is the data block count field of a CIP.
The listeneiis responsible for estimating the timing of data blocks between valid time stamps.
The method of timing estimation is implementatiependent.

Replace Sectioi.3 of 618836 with:

A data block contains all data arriving at the talker within an audio sample period. The data block contains all the data
which make up an fAevento.

The talker shall specify the presentation time of the event at the receiver. verdoeishall have the capability of
presenting events at the time specified by the transmitter.

If a function block receives a CIP, processes it and subsequeiitinemits it, the AVBTP timestamp of
the outgoing CIP shall be the sum of the incomingBAP timestamp and the processing delay.

The transmitter shall add TRANSFER_DELAY to the quantized timing of an event to construct the AVBTP timestamp.
The TRANSER_DELAY value is initialized with the DEFAULT_TRANSFER_DELAY value. Note that for all talkers

the TRANSFER_DELAY may be changed to achieve a shorter TRANSFER_DELAY value to allow for a shorter time if
the end to end delay in the AVB network can allow it.

The DEFAULT_TRANSFER_DELAY value is 2,000,000 nanoseconds (2 milliseconds)

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

The source packet header field is a one quadlet field (4 bytes) that represent an 802.1AS based time stamp.
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The time stamp is used by 61883apable AVBTP listeners for reconstructing a cdrtieaing of the transport stream1
packets at their output. The time stamp indicates the intended delivery time of the first bit/byte of the transportstream
packets from the receiver output to thesTD (Transport Stream Target Decoder). The time stamgsepts the least3
significant32 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 stream5packet
between the moment of arriving (of the first bit) and t@ment thdransport stream packet (first bit) is delivered by the
receiver to the application. 7
8
The default value of this offset shall be 2,000,000 nanoseconds (2 milliseconds). 9
10
L o 11
6.9.6 61883-8 timing and synchronization 12
<<Editords note: TBD>> 13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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6.10 Service Interface
<<Edi t or dBD>not e:
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7. Proprietary/Experimental subtype AVBTP protocol

<<Edi tords note: BNntroductory text TBD

7.1 Overview

<<Edi tordés not @BD>verview text

7.2 Proprietary/Experimental subtype stream data format

<<Editorodés not e: section text TBD>>

Figure 7.1 -- Proprietary/Experimental stream data format

transmitted first

0 1 2 3
01234567890123456789012345678901
subtype data 00 (Cg) Isulbt){pel(7F|16)I 5 sq_r(?selrve(l:ll gvjtv] | sld_|reslerv|ed2| . gm_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
04
802.1Qat — stream_id —]

Stream ID 08

. avlbtpl_tirlnesltarpp .

AVBTP Time 12

Gateway info 16 L L L L L L L I L L L L L gatleway_llnfol L L L L L I L L L L L L L

Packetinfo 20 L rl)ac!<et1_dalta_||engthl(byltes) . . L prolprisetaliy_rnealderI L
I I I I I I I | I I I I I I I I I I I I I I | I I I I I I I
24
EUI-64 — EUI-64 —
28
AN T N T TN N AN S T AN T MR T N T T S TN MY TN AN T TN SN SRR SO
Payload 32
\\i\\ Remaining any additional header, payload data and padding is not specified by AVBTP. A
transmitted last
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Proprietary/Experimental subtype control format

For subtype 7 AVBTP control frameshe subtype_datal field is called the escape_type field and has the following
values:

a) A value of zero (0) in the subtype_data field is required for use by proprietary/experimental as this field
b) Values of 1 through 255 are reserved for future use by thisssthnd

Figure 7.20 Proprietary/Experimental control escape subtype format

transmitted first

subtype data 00 ?ld) , subtype(7Fi) ~ |sv] escape_type (0) , status contrgl_frame_length(bytes)
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
802.1Qat 04 . !
St — stream_id —
ream ID 08
e
-ttt
12
EUI-64 —— EUI-64 —
AR N N N N NN AN T TN N NN S N N NN NN NN SN M TN TN N NN NN NN SN SN M
20

Remaining additional header, payload data and padding varies by EUI-64 and is not specified by
AVBTP.

transmitted last

<<Editords note: need to add fAas requiredod padding to en
fill the last quadlet in the frame>>

If the subtype is 7fg and the subtype_data field is 0, then following the subtype data field shall be a unig6é fld
that identifies the proprietary/experimental protocol.

All data after the EUB4 is available for use by th@oprietary/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 EUI64, IEEE EU#48, and IEEE MAG48 assigned numbers may be obtained from the IEEE
Registration Authorityhttp://standards.ieee.org/regauthiitorials on these assigned numbers may be
found on this web site.

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

[B4] DTCP Volume 1 Suppleméi® DTCP use of IEEE1394 Similar Transports (Informational Version)
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Annex B (normative) Interworking 61883 between 1
AVBTP and IEEE 1394 networks é
4
B.1 Introduction 2
<<Edi tor 6 s TB@®»b e : Text 7
8
9
. . 10
B.2 1394 to/from IEEE 802 AVBTP Interworking scenarios 11
<< Editorbé6s not e: To kickoff wor k on this section,lzlév
caseo0 s balbaieve wemneet to handle: 5’1

Note: IWU below is an acronym for "Interworking Unit" (instead of using the term "bridge", which | prefer that 15
term for our discussions as to me the term "bridge" usually implies less processing and also if we keep sayi3§4 16

bridge, then you have to deal with the asynchronous and control traffic as well). 1;

In the case where you have a stream originated by a 1394 device on a 1394 bridged network, and you want to have

the scenario "A" of: 20

21

1394 Talker ~ ->1394 Net - IWU1 -> AVB Net ->IWU2 ->1394 Net -> 1394 Listener(s) 22

23

| 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": 25

26

1394 Talker ->1394 Netl - IWU1l ->AVBNet ->IWU2 ->1394Net 2 -> 1394 Listener(s) 27
I

v 28

AVBTP Listener(s) 29

30

| would again assume we want to support AVB talkers with streams going to 1394 listeners, scenario C: g;

AVB Talke r ->AVBNet ->IWU2 ->1394net2  -> 1394 Listener(s) 33

34

35

| also think that whatever mechanism we come up with supports all three scenarios and | am wary of a case that6
excludes any of themBased on my understanding (I could be wrong here) that you propos#b have a different 37
AVBTP timestamp meaning makes case B not happen and that would exclude AVBTP devices to join in th&8
stream. 39

40
To support these cases, AVBTP Interworking Units will have to handle timing and synchronization 41
conversion/adaptation This will have to be a work item in addition to session control, stream reservation, 42

fragmentation,etcBased on that | édve put t oget heAdditianal commments and e43f o1
suggestions are welcome 44
45
>> 46
47
48
49
. 50
B.3 IWU session management 51
< < Ed & note:rTBD>> 52
53
54
B.3.1 General 55
<<Editorés note: TBD>> 56
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B.3.2 Stream join

<<Editordéds note: TBD>>

B.3.3 Data transfer

<<Editorodéds not e: TBD>>

B.3.4 Stream leave

<<Editorodéds not e: TBD>>

B.3.5 IWU data adaptation

<<Editorodéds not e: TBD>>
B.3.6 General
<<Editordéds note: TBD>>

B.3.7 Encapsulation

IEEE 1394 toAVBTP interworking units shall use the same format of the AVBTP IIDC/61883 as specifatauset
above

IIDC/61883stream datdrames shall use thgateway_infofield as specified irb.6.8 above This section defireehow
that field is formatted for IEEE 1394 to AVBTP interworking units.

For IEEE 1394 to AVBTP interworking units the gateway_info is formatted into the following fields:

a) source_secondsmost significan® bits ofthe quadlet
b) source_cycle 13 bits with a value range of1®99 decimal indicating the source 1394 bus cycle of the frame

c) source_cycle offsetl2 bitswith a value range of-8071 indicating the source 1394 bus cycle offset of the
frame
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transmitted first

0 1 2 3
012345678901234567890123456789¢01
subtype data 00 (céj) : s:ub:typia(olr) : sV sc?_r?se:rve?l gv]tv : ?d_:res:erv:edz: : g?m_lrdis:co?tir}uit?/ h
802.1Qat 04 — stream_id —]
Stream ID 08 -

. avlbtpl_tirlnesltarpp .

AVBTP Time 12

Gateway info 16 source_seconds | , source_cycle(0-7999) | , source_cycle_offset (0-3071)
Packetinfo 20f | Racketdgfajength©@or2) |tag | A chapnel  [tcpde@ya)] | sy |
24

2 quadlet IEC 61883-1 CIP header (if tag equals 1)
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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 recesva CIP packet that will not fit on the AVBTP network, then the gateway
shall break up the large 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 @ivem cycle and that 1394 network can
support large CIP packets, then the 1394 gateway shall reassemble the smaller AVBTP based CIP packets into larger
IEEE 1394 based CIP packets as necessary.

B.4 Timing and synchronization

<<Editor 6s n o tioaisintdn8eD to list ahyhspesific sequiredments of gateways to map timing and
synchronization field (e.g. mapping of SYT fields to and from AVBTP timestamps). Below are some notes that still
appear useful from previous work webve done>>

1394 to 1722 corersion:

a) -Convert SYT field to AVBTP presentation time
b) Leave SYT field intact AVB ignores it
¢) Exchange crossmestamp packets with other 1394/AVB Gateways
d) Could strip the 3bit SPH to save a quadlet
1 Not really worth while
I  Would introduce jitter on 139tb-AVB -t0-1394
1 AVB Listener ignores SYT field
1722 to 1394 conversion:

a) If SID=63 (AVB Talker)
1 Convert AVB Presentation Time to SYT field
1 Possible problems with 2ms SYT field on Part 2, 3,5 & 6
b) Exchange crosmestamp packets with other 1394/AVB Gateways
c) Possibly recreate SPH if 139d4-AVB gateway stripped it when putting 1394 packet onto the AVB network
1 IfSID<>63
1 And SPH =1 (MPEG traffic, IEC 61888and 6188%)
d) Larger range of AVB Presentation Time Offsets could require buffering in gateway

B.4.1 General
<<Editords note: TBD>>
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B.4.2 Timing adaptations/control
<<EditorTBB>>not e:
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B.4.3 Synchronization

<<Editords not e: TBD>>

B.4.4 Queuing/Scheduling Mechanisms

<<Editords not e: TBD>>
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<<Editorods

THIS PAGE LEFT INTENTIONALLY BLANK

1

not e: T hutanaticaly fdrcescAanexe®to stant en ah addmuiinkeredepaga>> 2
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Annex C(normative) MAC Address Acquisition Protocol

(MAAP)
C.1 Overview
<<Editords note: I have significantly <c¢changed this sect
meetings, so the intent is ot to have this section perfect, but hopefully with enough detail to start the conversation
on the changes that | was OK&6d to take a first cut at.

In general, more and more this protocol is being discussed as a possible method to allocate not just Mudtica
addresses for AVBTP, but also for other 802.1 uses where multiple uniqgue multicast and unicast addresses (such
as VMware, applications that need guaranteed unique user assigned source MAC addresses, IEEE 1733, etc.).
Also | have been tasked to do on 1k first cut:

1 Make it so we can have shared Multicast MAC addresses in the future

i) I have not put in any text about this yet, but my thought is to use the new flags field and create a
shared address indicator where the application can request a MulticE&satitikess range that either
can or cannot be shared. Comments on this would be appreciated

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

1 Allow the protocol to allocate both Multicast andithst addresses

1 Allow the protocol to accommodate a future MAC address allocation server (similar to DHCP for
IPv4) where you are told to use a specified address as given by a server rather than a random
selection (this is also done to speed up the pratasserver is available)

iii) With that, | 6ve added ASSI GN and UNASSI GN messag
asked for range A, but | want/need you to use rancg

Another thing I é6dve doneChesbpsemedibbakki antthareatd BasnBtubapp
draft where youdd have to wait for 10 seconds to get a MA
|l Pv4 and DNS name assignment, | 6ve added anasausesdtiounce phas
shorter timeouts (used by name assignment).

All comments and questions are welcome

<<Phone and F2F meeting notes:

Phone notes:

gm_info (fixed source slides)

discuss multicast address

Change to optional on tag. Recommended.

receive shall proess accept both, recommended on transmit

8 bits Isb

lease time

>>
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Multicast MAC addresses will be required by AVBTP for the transmission of media stream from one talker to multiple
listeners. As AVBTP runs directly on a layer 2 transport, there is stirexiprotocol to dynamically allocate multicast 2
MAC addresses for AVBTP.

A reserved block of Multicast MAC addresses has been reserved for the use of AVBTP these arexk-om:xx-XX-XX
through yyyy-yy-yy-yy-yy. <<Edi t or 8s n ot e filledtintomce werhave theerangeiallotatedte us from
the IEEE>>

IS@OO\I@U‘I-&-OO

The MAC addressAcquisition ProtocoMAAP) specifies a mechanism to dynamically allocsgiticast and Unicast
MAC addresses ia specifiedaddressange. Théaseprotocol uses aequestannounce, defend and release mechani
and also has been designed to allow for future enhancements of supporting a MAC address assignment servcirzvia th
assign and wassign mechanisms 13

In the case of AVBTP using MAAP ha application that uses addres$eom the AVBTP multicast address range mu%é
make use of the AVBTP Multicast Acquisition Protocol to request and defesd #udresses. 16

To obtain aset of addresses, application randomly selects a multicast address frondéis&redrange andnulticags

probe packets containing the desired addrasgie The application then listens for defend response or assig
command. A defendesponsendicatesthat the address is in use. If no responses are received the multicast addigss is
then assigned forse by the application. If any response is received indicating the address is already in ubse, ”ﬁein
MAAP layerrandomly selects a new addreéasgeand begins sending probe packets containing the new addregs 59
The process is repeated until an &ddrangeis successfully obtainedt which point the MAAP layer informs the23
application of the resulting address range o4

Oncethe MAAP layerhas obtained raaddress it is required t@member andlefend the address until it isntil it is 35
released by thapplication Defending an address consists of listening for probes to use the address and respondinggto the
probes signifying that the address is already in use. o8

29
30
31
32
33

C.2 Protocol Message Format 34
35

MAC addresses can be allocated individually or as a consecutive ranAAR entity that s alreadyacquiredany
address in a probed range must respond to the probes to defend its address.

36
All MAAP framescan be transmitted with or without an 802.1Q tag in the frame. It is recommended that MAAP frames
be transmitted sing 802.1Q tagging. If the frame is tagged, theshll be transmitted using 802.1@Id with a fixed 3g
Priority value of 6 and a VLAN ID of zero(0). For 802.3 and example is shown in the figure below. 39

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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Figure C.17 802.3 MAAP frame format

transmitted first

0 1
0123456789012345
-18 T 00 Note: Asending device may send
14 S L 04 |formatbutitis recommended
802.3 MAC e that MAAP frames be 802.1Q
header -12 o, 06 | tagged with PCPvaluesetto 6.
-10 ., , SA(source MAC address) = = 08
-08 L L L L L L L I L L L L L L L 10
802.1Q Tag -06 L TPllD (80?'1F|)/Q - 8|10916)| | 12
field* o4l pcre) || | | VID(VLAN 1dentifier 0) | 14
Ethertype -02 [ ?tyﬁ)e (MAlAP |: TlBDl Vallue? [ 16
00 18
A MAAP control frame data VA
J. Optional padding (to ensure minimum size 1,
T 802.3frame size) N
42-1500 L4 4, fSthempterc  , , , , |60-1518
Il Il Il Il Il Il Il I Il Il Il Il Il Il Il

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:
9 ver (version) most significant 4 bits of this byte
1 flags: least significant bits of this byte

b) messagetype: 1 byte

c) requestor_address 6 bytes

d) requested_start _address 6 bytes

e) requestedcount: 2 bytes

f) start_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 7 802.3 MAAP frame format 1
2
transmitted first 3
0 1 4
0123456789012345 5
00 L Vler L | |ﬂagsl | L rpeslsage_'typle L 6
-
02 T T T T T T T T T R S A 8
04 [ I Ireqluesltoﬁ_atljdrlessl [ 9
10
06 L L L L L L L | L L L L L L L 11
08 | | | | | | | | | | | | | | | 12
10 . , , requested_sfart address = = 13
14
12 AR TR N N N T TN AN SN NN NN NN NN B 15
14 L L L L L I’egueIStqd—(l:oulnt L L L L L 16
17
16 | | | | | | | | | | | | | | | 18
18 | | | | | SItarlt_afjdrlessl | | | | | 19
20 L L L L L L L I L L L L L L L 20
21
22 [ N N N | |C05mt| T N N N B | 22
24 . Irenlew'_tirpeolut(asqigrll mlesslagleorlﬂy)I . 23
transmitted last 24
25
. Theframetype is identified in thenessage_typfeld as follows: g?
28
Table C.16 MAC address Acquisition protocol message types 29
Value FUNCTION Meaning 22
(decimal) 32
0 - Reserved 33
1 MAAP_PROBE ProbeMAC address(esyédme 34
2 MAAP_DEFEND Defendaddresges)responsdrame 35
3 MAAP_ANNOUNCE Announce MAC address(es) acquired frame 36
4 MAAP_RELEASE Release MAC acquired address(es) 37
5 MAAP_ASSIGN Assign MAC address(es) command 38
6 MAAP_UNASSIGN Unassign MAC address(es) command 39
40
All MAAP framesare sentwith a multicastdestination MAC address set to theservedMAAP protocol Multicast 41
address ofzz-zz-zz-zz-zz-zz. <<Edi t or 6s not e, this reserved Multicast
this document per IEEE rules and procedures. Currehsuggestion is that it is in the same OUI and address range43
of the Multicast Registration Protocol (MRP)>> 44
45
The SourceMAC Addressshallbe set to the MAC address of the sender 46
47
If the MAAP frame is 802.1Q tagged then: 48
49
The first Ethertype field shalle £t to the 802.1Q Ethertype 81-004. 50
51
The Priority Control Point (PCP) field shall be set to 6. 52
53
The Canonical Format Indicator shall be set to zero(0). 54
55
The VLAN ldentifier shall be set to zero(0). 56
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The main Ethertypefield shall be the MAAP reserdeEthertype of nmng< <Edi t or 6s not e: This Eth
allocated in a future version of this specification per normal IEEE procedures>>

In a Probe messagtherequested_start_addremsdrequestedcountfields shall be set to the staMlAC addreses of the
requested rangend the total number of MAC addresses requested

Therequested_start_addressd requestedcountrepresent an inclusive request for MINC addresss betweer range
of addresses.

<<Edit or owasreqoested:atthelast ace t o face meeting to Ause the text
MAC addresses are to be documented. In looking at the current spec and its corrigendum, | did not see which text

to use as what | saw in the spec seemed to not describe the value andrabga,t i nstead Apuntedd on
Please advise exactly which text | should use and if it needs to be modified to meet the requirements of this
specification>>

In a Response messadlee Start Address andountfields shall be set to values of thetart andcount valueof the range
of addresses that conflict with the requested range

C.3 Requesting an address range

An application allocateanaddresdy requesting the MAAP entity tacquire a specified number of Multicast or Unicast
addresses.

If the application has previously obtained address rangand has access to persistent storage, the application should
have recorded the previous addnesggeand should attempt to reuse the saved addaese

If no previous addresses were previously aledahen theMAAP entity randomly selects an address range based on the
number of addresses requested by the application to aandra range of addresses specified by the application (for
example, the AVBTP reserved multicast address range)e MAAP entity selects a subset of that range based on the
count of addresses requested and where the requested start adekkesdadising a pseudeandom number generator
with a uniform distribution across theservedange xxxx-xx-xx-xx-xx through yyyy-yy-yy-yy-yy.

The pseudogandom number generation algorithm must be chosen so that different hosts do not generate the same
sequence of numbefer subsequent Probe framedhe pseudoandom number generator should be seeded using the
least significanbytes oflEEE 802 MAC address of threquestor

Oncethe addrests selected th&1AAP entity will start the address acquisition process. It starts by:
i Setting the maap_probe_counter to MAAP_PROBE_RETRANSMITS.
I Formatting a new probe frame with:
requestorstart_address field set to the Unicast MAC address associated with the MAAP entity
A requested_start_address field set to the start of the address range requested
A requestedcountfield set to thenumber of contiguous MAC addressesuested
A start_address fié set to 00:00:00:00:00:00
A countfield set tozero
I Sending the frame to the network
i Decrementing the maap_probe_counter by 1
I Starting the maap_probgmer setting it to a random valsgelected uniformly in the randeetween
MAAP_PROBE_INTERVAL_BASEto MAAP_PROBE_INTERVAL_BASE plus
MAAP_PROBE_INTERVAL_VARIATION milliseconds

If a defend response or announce indicaframeis received that contains a conflicting address rasgeeported in the
start_address antbuntof that frame then theMAAP entity shall randomly select a new set of addressesl set the
maap_probe_counter to MAAP_PROBE_RETRANSMITS.
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1
If an assign message is received where the requestor_address, requested_start_address andcequestet the 2
sent probe message, then the MAARitg will start the announce process and inform the application of the assighed

MAC address range from the start_addresscanmtfields of the incoming message. 4

5

If a maap_probe_timer expires, then the MAAP entity will decrement the maap_probe_counter. 6
- If the maap_probe_counter is equal 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. 8

- If the maap_probe_counter is greater than zero, then the MAAP weiititgtransmit the current address range)
decrement the maap_probe_counter by one and restart the maap_probe_timer to a new random valuel€electe
from uniformly in the range between MAAP_PROBE_INTERVAL_BASE tal

MAAP_PROBE_INTERVAL_BASE plus MAAP_PROBE_INTRVAL_VARIATION milliseconds, 12
13
14
. . 15
C.4 Announcing an acquired MAC Address Range 16
Once an address range is acquired, the local MAAP entity shall announce to the network by sending announce méssage
to the network. It does this by: 18
19
i Setting the maap_announce_coumteMAAP_ANNOUNCE_RETRANSMITS. 20
T Formatting a new announce frame with: 21
A requestor_start_address field set to Unicast MAC address associated with the MAAP entity 22
A requested_start_address field teethe start of the address range acquired 23
A requestedcountfield set to thenumberof addresssacquired 24
A start_address field set to the start of the address range acquired 25
A countfield set to thenumber ofaddresssacquired 26
i Sending the frame to the network 27
i Decrementing the maap_announce_counter by 1 28
i Starting the maap rpbe_timer setting it to a random value selected uniformly in the range between 29
MAAP_ANNOUNCE_INTERVAL_BASE to MAAP_ANNOUNCE_INTERVAL_ BASE plus 30
MAAP_ANNOUNCE_INTERVAL_VARIATION milliseconds, 31
32
<<Editords note: need mor e t euntlcolneiszero, atb. and haversinitar texnon 83u n ¢
refer to C.5 on defending and address during the announcement phase. >>
35
36
_ 37
C.5 Defending a MAC Address Range 38
39
Oncethe MAAP entity hasacquireda set of addresses it madsodefend those addresses. j(l)
42

If the MAAP entity receives a Probe that conflicts with any ofdtxjuiredaddresses i§hall send aDefend esponse
frame back to the source of the Probe. The Respdname shall contain copies of the requestor_address:4
requested_start_address and requesteoht from the received Probe frame. It also then repstdst andcountof the 44
conflicting address rangm the start address armbunt fields of the defend response framén the case that the4®
application has obtained multipMAC addresganges that adlict with the requestthen any one of the adeks ranges
that conflict shalbe sent in the response. If another Reqgfrasteis received that conflicts with the address range n
sent in the responsthen a respondeameshallbe sent back to th@grce containing this address range. jg

The MAAP entitymay send multiple Response packets to a received Probe if the application has multiple addres§Panges
that conflict with the address range specified in the probe. 52

If the MAAP entity receives an Annouaanessage 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 loss, merging networﬁé, etc.)
In that case the receiving may send one and only onenDefiessage for that address range. If a subsequent ann ut ce
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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 badotodbeof the Probend informing the
application of the address range being relinquished.
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Annex Z(informative) COMMENTARY 1

2

3

This is a temporary Annex intended to record issues/resolutions thereof as thegromeetss. It will be removed priof,
to Sponsor batit, and should be ignored for the purposes of TGMe(Bot. 5
6

Z.1 Unicast Destination MAC address support for stream data frames? ;
9

Will we allow unicast MAC addresses now that we have a stream ID fell@ous versions said that we would use onlyo
multicast MAC addresses for stream data frames and that the multicast MAC address would serve as the 1Stream
identifier. Now that we have a 64 bit stream ID in each frame, do we now also allow unicast MAC addresses? 12

13
<<E d i tmote:@Consensus appears to be that AVBTRvi | | not specify this and 1ins
for all management and specification of Stream IDs and their associated MAC addresseAs of today, 802.10Qat |15
does support both Unicast and Multicast MAC destination addresses> 16

17
Z.2 Need mechanism for getting PCP value for Class A and Class B streams }g

20

Group opinion from 20009-23 Santa Clara meeting: We should hopefully have some mechanism to make thisZhore
plug and play to have some mechanism to automatically have AVB bridges inform A®RBIBtations on what the2?2
current value of Priority Code Point (PCP) is to be usedlfms Aandclass Bstreaming traffic if it is changed from th¢23

default. 24
25
<< Edi t or200806-(5 Ak aftoday, there.>> |26
27
28
. 29
Z.3 Does AV/C protocol need its own subtype? 30
31
Would it be more appropriate to make AV/C the standard control for 61883 and use cd of 1 and sub®@anbn 32
should AV/C be used for anything besidd€383/IIDC encapsulation?? gi
<< Editordéds note: Closed. AV/ C wi |1 no longer be [arr

from this standard. Instead, applications needing AV/C shall use AV/C over UDP/IP and will require that AVBTP 36
end gations that run AV/C protocol also require to have a UDP/IP stack and use the protocol being developed g7

the 1394 Trade Association>> 32

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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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

=A =4

Current consensus high | evel definition is fANomi
For fragments, needs to be the same value for each fragbd&®&3 type packets will want to be launched in

125us intervals (8 kHz clock)

=A =4

AVBTP will also needo deal with time changes in 802.1AS.
Alternate proposal is that it is not tied to an 8kHz clock and is instead tied to the media clock and can be used as

presentation time.

E ]

Format of field is TBD (based on decision from 802.1AS)
Full resolution target at1 second.
Di scussions to date have been where this timestamp in

when the frame is scheduled to be passed to 802.1Qav shaping for subsequent egress transmission).
1 Further discussions will hopefullglarify the use of this field as we get further in our work on Timing and
Synchronization details.

<<Editords not e: We have made good progress on this
draft sections for changes in timing and synchroration for common, 61883 and Annex B. Current consensus (to
my understanding) is:

f

>>

we will not use the CIP header SYT field for the AVBTP end stations, we will use the AVBTP
timestamp field. Only 1394 to 1722 gateways will need to deal with time
translations/management.

we will keep the avbtp_timestamp field at 32 bits
we will use nanoseconds since epoch giving a resolution of around 4 seconds.

avbtp_timestamp will be used for presentation time similar to the way that presentation time
is used in IEC 61883

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

for 61883 type traffic with SPH=0 we will use the SYT_INTERVAL mechanism (DBC used
to calculate which sample frame the timestamp is tated to), but use the avbtp_timestamp
field instead of the SYT field.

<<Edi t or 6s -06IdWethave rd adde@d that when it comes to 61883and 618837 support (MPEG

Transport Stream (TS) packets support, we will follow the same convention as is supported in 1394 networks.

This convention is that all Transport Stream packetshave a one quadlet (four byte) source packet header with a

valid timestamp. In the case of 1394, this was based on seconds, cycle and cycle offset. For &188d 618837

over AVBTP, we will use the same source packet header quadlet, but U8@82.1AS based presentation time (32 bits

of nanoseconds) instead of 1394 based cycle time.

80
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Z.5 Need to define how 802.1Qat stream IDs are used by AVBTP 1

2
1 Need to define relationship of stream IDs with source and destination MAC addresses.

1 Need to have a standbStream ID value that indicates that stream ID contains no data (perhaps all zerosﬁor all
ones?) so we can have control frames that either relate to a single stream or to a protocol options for a grotocol
(subtype). | would assume all zeros would be betseall ones in addresses are usually used for Broadcast. g

{___Need to define how stream ID management ties into AVBTP session management. 7

<<Editor @8806p5d aWe have added the stream valid bit |gn
above is ndonger an issue. As far as destination MAC addresses goes, the assumption is that AVBTP end statiops
will get all they need from 802.1Qat as far as correlating between MAC addresses and stream IDs with theg
addition that AVBTP has now also defined in AnnexC a mechanism to use a Zeroconf likenechanismto request |11
one or more unigue MAC addresses using a guery and defend mechanism.>> 12
13
14
15
16
<<Editords note: cUWtunaraermasstceo nftrrd b uCri aoing > 17
1. What about playing samples if presentation time has already passed? 18
A What if it only happens once? 19
A What if it consistently happens? 20
A Consumer only? 21
A Visual indication if samples are discarded? 22

2. What about presentation time thatisfsar i n t he future that the node23car
24
<<Editor 6s -06p5dThis bas @oOb@eh discussed for a while. We should probably discuss this at th2b
Fremont face to face meeting on June 19, 2008>> 26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Z.6 Need to define what happens if presentation time has passed and/or is out of range.

<<END OF CURRENT DRAFT DOCUMENT>>
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