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Draft Standard for Layer 2 Transport é
Protocol for Time Sensitive Applications in |
Bridged Local Area Networks z
1. Overview 12

Increasingly, entertainment media is digitally transported. Streaming audio/video and interactive application%d'over
bridged LANs need to have comparable #tgake performance with legacy analog distribution. There is significant en

user and vendor interest mhefining a simple yet common method for handling -teaé audio/video suitable for
consumer electronics, professional A/V applications, etc. Technologies such as IEEE 1394, Bluetooth and USB exist
today but each has their own encapsulation, protocadindicontrol, etc. such that building interworking functions

difficult. The use of a common audio/video transport over multiple IEEE 802 network types will realize operationgl.and
equipment cost benefits. By ensuring that all IEEE 802 wired and wirddséses share a common set of transp
mechanisms for timsensitive audio/video streams, we lessen the effort of producing interworking units between JEEE
802 and other digital networks. 03

<<Editordéds note: The above textR. Whsswill beogxpamded orferditemastgi\e
appropriate.>> 26

27

1.1 Scope 28
29
This standard specifies the protocol, data encapsulations, connection management and presentation time procedygyes us

to ensure interoperability between audio and video based end stations tstaindsed networking services provided by
all IEEE 802 networks meeting QoS requirements for -esitive applications by leveraging concepts of IEC 611883,

through IEC 61883. 33
34
<<Editords note: The above text wa s ill beogxgareled orf editadnas t3d e
appropriate.>> 36
37
1.2 Purpose 38
39

This standard will facilitate interoperability between stations that streamstnsitive audio and/or video across LANg0Q
providing time synchronization and latency/bandwidth services by defining thetgaakat and stream setup, controlj1
and teardown protocols. 42
43
<<Editords note: The above text was <copied from twuhe
appropriate.>> 45
46
47
48
49
50
o 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 contain provisions that, through reference in this document, constitute provisiens of thi 3
standard. All the standards listed are normative references. Informative references are given in Annex A. At the tirhe of
publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements baséd on
this standed are encouraged to investigate the possibility of applying the most recent editions of the standards ind%,ated
below.

8
[R1] IEEE Std 802®, IEEE Standard for Local and Metropolitan Area Networks: Overview and Architecture 20
[R2] IEC 617842:2007, Digital data commications for measurement and conirdPart 2:Additional profiles for 1L
ISO/IEC 88023 based communication networks in réale applications 13

[R3] IEEE 802.32005, IEEE Standards for Information technologyelecommunications and information exchangt]:'4
between gstemsi Local and metropolitan area netwoikkSpecific requirements Part 3: Carrier sense 15

multiple access with collision detection (CSMA/CD) access method and Physical Layer specifications 13
[R4] IEEE Std 802.1€2005, IEEE Standard for Local and Metropolitarea Networks--Virtual Bridged Local Area 13
Networks; 20

[R5] IEEE P802.1AS, IEEE standard for Local and Metropolitan Area Networks: Timing and Synchronization f(%%
Time-Sensitive Applications in Bridged Local Area Networks;

<<Edi t or draft docomemt,, seehttp://www.ieee802.org/1/pages/802.1as.htr# gi

[R6] IEEE P802.1Qat, IEEE standard for Local and Metropolitan Area Networks: Virtual Bridged Local Area 52
Networks- Amendment 9: Stream Reservation Protpcol 57
<<Edi t or draft docanteet,:seehttp://www.ieee802.org/1/pages/802.1at.htmb 58

[R7] IEEE P802.1Qav, IEEE standard for Local and Metropolitan Area Networks: Virtual Bridged Local Area gg
Networks- Amendment 11: Forwarding and Queuing for TiBensitive Streams; 31
<<Edi t or draft docomemt, seehttp://www.ieee802.org/1/pages/802.1av.htpb 32

. . . . . 33

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

[R9] IEEE P802.1ai2007/Cor 1Draft Standard fot.ocal and Metropolitan Area Network/irtual Bridged Local 36
Area Networks Amendment 07: Multipldregistration ProtocelCorrigendum 1 37

38

[R10] IEEE P802.1ABREV Draft Standard for Local and Metropolitan Area Networation and Media Access  5q
Control Connectivity Discovery 40
<<Edi t or draft docomemt, see:http://www.ieee802.org/1/pages/802.1ABev.html>> 41

42

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

45

46

YIEEE pubications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08858331, USA. New and revised IEEE standards and drafts are available for sale indivittiptiyshop.ieee.org/ a7

), and are also available, via an online subscriptiuttp(//standards.ieee.org/catalog/olis/index.jtml The Get | EEE4802
( http://standards.ieee.org/getieee802/portfolio.htgrants public access to view and download current individual electronic (PDFYt9
IEEE Local and Metropolitan Area Network (IEEE 802®) standards at no chaghetmonths after publication. 50
51
2IEC publications are available from IEC Sales Department, Case Postale 131, 3, rue de Varehtid, Geheve 20, 52

Switzerland/Suisse. IEC publications are also available in the United States from the Sales Departenigaty Niational Standards 55
Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA . IEC publications are available for sale individiiallg, a 54
also available via an online subscriptionttf://webstorgec.ch/). 55

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

[R13] IEC 618834 (200408) Consumer audio/videsmuipment Digital interface- Part 4: MPEGZTS data
transmission;

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

[R15] IEC 618837 (200301) Consumer audio/video equipmériDigital interface- Part 7: Transmission of IT®
BO.1294 System B

[R16] IEC 618838 (work in progress) Consumer audio/video equipm@&gital interface- Part 8: Transmission of
ITU-R Bt.601 style Digital Video Data
<<Editordés not e, n o t foncerent versidnlithis & hvaildble lirgm thie 1394 TraBeC ,
Association>>

[R17] 1394 Trade Association TA Document 2003017 IIDC 1B8ded Digital Camera Specification Ver.£.31

[R18] 1394 Trade Association TA Docume2204006 AV/C Digital Interface Command Set Gen&paecification
Version 4.2

[R19] 1394 Trade Association TA Document 20060&4working IEEE 1394 Clustergia UWB over Coaxial Cable
- Part 3: FCP and CMP over IPv4

<<Editordéds note: Wor k vemiopltOoMpy 28,2808>>current draft i s

[R20] IETF RFC 791 Intmet Protocol fittp://www.ietf.org/rfc/rfc0791.txt?number=07p1

[R21] IETF RFC768 User Datagram Protocdit{p://www.ietf.org/rfc/rE0768.txt?number=0748

[R22] IEEE 802.112007 IEEE Standard for Information technoldgyl elecommunications and information exchange
between systends Local and metropolitan area netwodksSpecific requirements Part 11: Wireless LAN
Medium Access Control (MAC) ahPhysical Layer (PHY) Specifications

[R23] IEEE 802.1BA IEEEStandard for Local and Metropolitan Area Network&udio Video Bridging (AVB)
Systems
<<Editordéds Note: Work approved, but not current draft

All the standards listed are normative referenadsrinative references are given in Annex A. At the time of publication,
the editions indicated were valid.

<<Editords note: For some reason, my P OIEif thedyperlmkigirear t oo | |
footnote For n ow, here are the |inks in an editor 6> note to m:

New and revised IEEE standards and drafts are available for sale individhtigi¥/ghop.ieee.orly/and are also .
available, via an online subscriptidnttp://standards.ieee.org/catalog/olis/index.mitml The Get | EEE 802EE |
(http://standards.ieee.org/getieee802/portfolio.hgrénts public access to view and download current individual

%1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members' website. Please
note, however, that the copy right for each specification belongs to the 1394TA. Membership information candie found
http://www.1394ta.org/About/JoinFor noamembers, please contgshider@1394ta.orfpr information on how to obtain a copy of

the 1394TA specifications aricechnical Bulletins . The mailing address for the association is at: 1394 Trade Association Office
1560 East Southlake Blvd., Suite 242, Southlake TX 76092 USA
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electronic (PDF) IEEE Local and Metropalit Area Network (IEEE 802®) standards at no charge twelve months after
publication.

2
3
IEC publications are available for sale individually, and are also available via an online subscription 4
(http://webstore.iec.ch/ 5

6
1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members' 7
website. Please note, however, that the copy right for each specification belongs to the 1394TA. Membership infofimation
can be found atttp://www.1394ta.org/About/JoinFor noamembers, please contgshider@1394ta.orfpr 9
information on how to obtain a copy of the 1394TA specifications and TechniltediB 10
11
12
13
14
15
3. Terms, definitions, and notation 13
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

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

3.1 Conformance levels

Several keywords angsed to differentiate between different levels of requirements and optionality, as follows:
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3.1.1expected:Describe the behavior of the hardware or software in the design models assumed by this specification.
Other hardware and software design models may alsmplemented.

3.12may:l ndi cates a course of action permissible within the
means fAis permitted too).

3.1.3shall: Indicates mandatory requirements strictly to be followed in order to conform to the stamdl&chawhich

no deviation is permitted (fAshall o means #fAis required to
3.1.4should: An indication that among several possibilities, one is recommended as particularly suitable, without

mentioning or excluding others; or that a certain course of actioeferped but not necessarily required; or that (in the
negative form) a certain course of action is deprecated

3.2 Glossary of terms

3.2.11 AVBTP communication: Information used in the operation of the AVBTR®{ocol, transmitted in an AVBTP
message over an AVBTP communication path.

3.2.2Audio/Video Bridging Transport Protocol. (AVBTP): The protocol defined by this standard. As an adjective, it
indicates that the modified noun is specified in or interpreted inatiext 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 poirdf an AVBTP clock for AVBTP communications to the communications
network.

3.2.6big endian: A method of transmitting a mulbyte integer. Bytes are transmitted 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 groups of sessions.
3.2.9classA: P802.1Qavstream dat#raffic class with 12fs observation interval

3.2.10classB: P802.1Qawstream datéraffic class with TBD millisecond observation interval.

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

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

3.2.15grandmaster selection timeThe maximum amount of time required by 802.1AS to elect and propagate new
grand master atiess.

3.2.16holdover: A clock previously synchronized/syntonized to another clock (normally a primary reference or a master
clock) but now freeunning based on its own internal oscillator, whose frequency is being adjusted using data acquired
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This is an unapproved IEEE Standards Draft, subject to change



IEEE P1722/D1.0 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-08-10

while it had beersynchronized/syntonized to the other clock, is said to be in holdover or in the holdover mode, as lang 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 pss orchangen |4
thegrandmasteclock status. When detected and reportedlistener and talker shall revertaainternalholdover 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 salapis sent by the talker application to the AVBTP lay@r example, 8
on an 12S interface this is an 802.1AS timestamp of 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 recger of a stream. 13
14
3.2.21maximum holdover time: Themaximum time allowed for Grandmaster Selection plus clock stabilization on al>
listener. 16
17

3.2.22multicast communication: A single AVBTP message sent from any AVBTP port and received and processeci%y
all AVBTP ports on thsame AVBTP communication path. 19

20
3.2.23node: A device that can issue or receive AVBTP communications on a network g;
3.2.240ctet: Eight bits of data, used as a synonym for byte. gi
3.2.250ctlet: Eight bytes of data. 52
3.2.26port number: An index identifying a specific AVBTP port g;
3.2.27presertation time: Presentation time is the ingress time plus a delay constant gg
3.2.28quadlet: Four bytes of data. g%

3.2.29synchronized clocks:Two clocks are synchronized to a specified uncertainty if they have the same epoch anggf1
their measurements of the time of a singlenéa an arbitrary time differ by no more than that uncertainty. The
timestamps generated by two synchronized clocks for the same event differ by no more than the specified uncertag@ty.

. . . - L . 37
3.2.30syntonized clocks:Two clocks are syntonized if they share the sagfimition of a second, which is the time as 38
measured by eadD2.1AS clockadvances at the same rate. They may or may not share the same epoch. |39

40
3.2.31talker: A talker is the source of a stream 41

3.2.32timeout: A mechanism for terminating requested activity that, atleas r om t he r equest e rjzg s

complete within the time specified. 44

3.2.33timescale:A linear measure of time from an epoch. jg
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 minirftits between current
implementations and future definitions.

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

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

3.3.3reserved location Some locations or portions of locations are not implemented and are defined to be reserved.
When a reserved value is written, a zero values shall be assumed; when read, the retershdli/biignored.

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

3.4 Numerical values

Decimal, hexadecimal, and binary numbers are used within this document. For clarity, decimal numbers are generally
used to represent counts, hexadecimal numbers are used to represent addresses, and binary numbers are @sed to describ
bit patterns within binary fields.

Deci mal numbers are represented in their wusual 0, 1, 2,
one or more hexadecimal-@A-F) digits followed by the subscript 16. Binary numbers are represbpt@dtring of one

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

the least significanthit f ol | owed by the subscript 2. Thuds atshoefi bdde ci ma l
Al11m10

These notational conventions have one exception: MAC addresses and OUI/EUI values are represented aslitrings of 8
hexadeci mal numbers separated by hypshexG00abd wit hout a s
i AA5110 .

3.5 Notation of fields and values taken from other documents

This documentises fields and values defined in other documaiith multiple methods of defining such things as usage
of upper and lower case, usage of underscore characters, italiéss ttis document is intended to use these multiple
protocols, its additional intent is also to make it easier for readers gfehienters of those documents by not using
different names and notation fthrosefields and valuesSo the following conventions are used for field names from other
documentdo match the convention from those documents

a) Fields from IEEE 802.1Q: Fieldsain all uppercasano underscorggxamples: DA, SA, TPID, CFl, VID)

b) Fields from IEEE 1394: Fields iower caseexcept for acronyms within the field naméh optional
underscorg(examples: tcodejata_lengthsource_ID)

c) Fields from IEC 61883: Fieldswhys starting in uppercase, acronyms in uppercase, abbreviations with
uppercase first followed by lowercase, no underscores (examples: DBC, DBS, Rsv).
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3.5.1 Bit, byte, doublet, quadlet and octlet ordering 1

2
Similar tolETF RFC 0791R17] Internet Protocol (IP), thisrptocol isagnostic to the underlying bit order used by layefs
below it Therefore all frame and packet formats contained within are specified as a series of 8 bit bytes where thedactual

transmissionteception, storge and retrieval of bits within the bytesemachine and/or lower layer specific. 5
6
This document uses the same convention as IEEE 1394 for abbreviating the following terms: 7
8
a) Isb: least significant bigbit 7) 9
b) msb: most significant bitit 0) 12
c) LSB: least sigificant byte 12
d) MSB: most significant byte ﬁ
Like Internet Protocol, the actual ordering of multiple bytes to store larger numbers or arrayso$paté#ied in big 15
endian order where the first byte of a miigte number is the most significant byte anel tast byte is the least 16
significant byte. 17
18
The significance of the interior bitgthin a byteuniformly decreases in progression from msb tonkkre msb is 19
labeled as bit 0 and Isb is Biand is shown in this document in a left to right order asvidl g(l)
22
012 345¢67 o
24
25
O 0 0 0O 0 0 0 1 26
| | | | | | | 27
msb Isb 28
29
30
Figure 3.1 - Bit ordering within a byte 31
32
For the above figure, this would represent a decimal value of 1, a hexadecimal valieantiGilbinary vake of 33
00000003 with the only bit in the byte set to one of the least significant bit, bit 7. 34
35

This protocol specifies that all data to be transmitted and received for control and data frames shall always be using an
integral number of 4 byte quadlefsquadlet is a series of 4 bytedthin a quadlet, the most significant byte is that 37

which is transmitted first and the least significant byte is that which is transmitted last, as shown below. 38
39

40

0 1 2 3 41

012345678901234567890123456789¢01 42

0 0o 00 O O O 10 0 0 0 0O 0O 1 0J0 0 0 0 0OO1T 290 0 0 0O 0 1 0 O 43
IR R N S T IR Y N S N IR Y N S | IR N Y N S N

msb Isb msb Isb msb Isb msb Isb jg
. . - 46
Figure 3.2 - Byte ordering within a quadlet 47

48
For the above figure, this would represent a quadlet holding four byte array of 1, 2, 3, 4 datsmithe byte on the left 49
is the first transmitted, with subsequent bytesipeiansmitted from left to right. This specification does not specify 5q
which bit within each byte is transmitted first as that is part of the lower layer LAN specification such as 802.3 or 892.11.

2

A quadlet may contain bit fields of any length betweend 22 bits transmitted or received as a series of bjthen a 23
field spans more than one byte, the point where it spans the byte is shown as a large tick mark as follows: 54
55

56
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transmitted first
0 1 2 3
012345678901 23456789012345678901

IexlampIe1_4_|bytp_quagle§_fi(|aldI 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 as8a 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 quadtets)ptimas can be
made about the ordering (significance within a quadlet) of bytes at the unaligned beginning or fractional quadlet end of
such a block transfer, unless an application has knowledge (outside of the scope of this specification) of the orderin
conventions of the other bus.
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3.5.2 Field value conventions

A WNBE

This document describes values of fields. For clarity, names can be associated with each of these defined values5as
illustrated inTable3.1. A symbolic name, consisting apper case letters with underscore separators, allows other

. | : . X 6
portions of 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 12

1 WRAP_ALLOW | Frame passes through wrap points. 14

15

2-3 o} Reserved 16

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

22
A field value of TRUE shall always be interpreted as being equivalent to a numeric value of 1 (one), unless otherwise
indicated. A field value of FALSE shall always be interpreted as being equivalent to a numeric valuedf Orjless 24

otherwise indicated. 25
26
27
3.6 Informative notes 28
29

Informative notes are used in this standard to provide guidance to implementers and also to supply useful backgrééhd
material. Such notes never contain normative information, and implementers are netregaithere to any of their 31
provisions. An example of such a note follows. 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 Associatiomvw.1394ta.ory
Institute of Electrical and Electronics Engineers, Imawf.ieee.or
acknowledge

American National Standards Institut@sw.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 mater clock algorithm

basic service set

control/data

canonical 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 protectiomvw.dtcp.org
Digital Transmission Licensing Administratamw.dtcp.org
digital videacassette recorder

end to end

enhanced internal sublayer service

extended service set

IEEE Extended Unique Identifier

fragmentation control

global asynchronous stream packet

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


http://www.1394ta.org/
http://www.ieee.org/
http://www.ansi.org/
http://www.dtcp.org/
http://www.dtcp.org/

IEEE P1722/D1.0

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

2008-08-10
GM grandmaster
GMT Greenwich mean time
GPS global positioning (satellite) system
HD high definition
hdr header
IEC International Electrotechnical Commissiamw.iec.ch
IEEE Institute of Electrical and Electronics Engineévww.ieee.or(
IETF Internet Engineering Task Foragww.ietf.org)
P Internet protocol
IS integration service
ISO International Organization for Standardizatigwv.iso.org
IWuU 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 yte
LMI layer management interface
M mandatory
MAAP MAC address acquisition protocol
MAC media access control
MACsec  media access control security
MHz megahertz (million cycles per second)
MPEG Moving Pictures Expert Groupitp://www.chiariglione.org/mpey/
MS master to slave
msb most significant bit
MSB most significant fte
MTU maximum transmission unit size
N/A not applicable
NTP network time protocofwww.ietf.org/rfc/rfc1305.txt
0 optional
ocC ordinary clock
oul IEEE organizationally unique identifier
P preliminary
P2P peer to peer
PAR project authorization request
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26

PCP
PICS
PLL
PTP
QoS
Rsv, res
S Bridge
SD

SI

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 service

reserved

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

slave to master

source

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

task group

type, length, value

tagged protocol identifier
timestamp

timestamp valid

coordinated universal time
VLAN identifier

Virtual Local Area Network
working group

wireless local area network
prohibited

cross timestamp
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5. AVBTP base protocol 1
2
<<Editords note: This sect i orhat®tl8d3kypepmtbcolreecapsutaton, bt wike pr
be an optional protocol to firun over AVBTPO andThisos, t h:
section is intended for formats, functions, etc. tdhat
5.1 Overview ;
This section contains some of the basic assumptions and operation requirements of the AVBTB3protocol l9
10
5.1.1 Link bandwidth utilization o
AVB class Atogether with AVBclassBt r af fi ¢ cannot use mor eThdranmining2%8or aFf a
more) shall be reserved for néVB flows. 14
15
16
. . 17
5.1.2 Functional device type names 18
AVBTP will have Talkers, Listeners and Controllers 19
f A Talker is the source of a stream 20
1 A Listener is a receiver of a stream 21

1 A Controller is a device that introduces and manages talkers and listeners, and manages groups of sessﬁf’s.
Any physical device can be any combination of these

24
An AVBTP stream is between one tallerd one or more listeners gg
27
5.1.3 Interoperation with 802.1 bridges 28
AVBTP will interoperate with AVB 802.1 bridges. g(g)
I f a stream traverses a bridge that i s not AVB 802.1
interoperation with non AVBapable bridges is beyond the scope of this standard. gg
34
5.1.4 Point to point operation 35
36
AVBTP will be able to run in agint to point fashion whetwo AVBTP end stations are connecfed the following g;

topologies.

. . . : ) . 0
9 directly via an IEEE 802.3 Ethernet connectidn.AVBTP end station may use Link Layer Discovery Protocajl
in order to determine if it is operating a point tormidithernet LAN or if it is communicating to an 802.1Q

bridge. 43
44
45
1 via an IEEE 802.11 WLAN connection. The wireless link can either be direct between the stations (IBSS pt6

Direct Link in a BSS) or through an Access Point (BSS). j;
49
50
51
52
53
54
55
56
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5.2 802.3 Media specific encapsulation

This section documents the specific generic encapsulation requirements when running AVBTP over IEEE 802.3 LANS
This covers the following fields:

a) Destination MAC address: 48 bits
b) Souce MAC address: 48 bits
c) 802.1Q protocol header: 4 bytes consisting of:
1 Tagged Protocol Identifier (TPID): 16 bits
1 Canonical Format Identifier (CFI): 1 bit
1 Priority Code Point (PCP): 3 bits
9 Virtual Local Area Network (VLAN) Identifier: 12 bits
d) AVBTP Etherype: 16 bits
For 802.1Q operation (VLAN tagged frames) the Ethertype field immediate following the source MAC address is known

as the Tagged Protocol Identifier (TPID) field and is set to 1B6r this case the AVBTP Ethertype is at an offset 4
bytes pat the start of this field.

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

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

transmitted first

0 1
0123456789012345
-18 T 00 | Note: AVBTP datastream frames
14 L LS 04 AVBTP control frames may use
802.3 MAC PR R R T TR TR TN (N TR SR TN SN SN NN, this format on transmit. All
header-12 o 06 | AVBTPdevicesmustbeableto
10 SA (source MAC address) 08 re_ce|ve dataor control framesin
TR N N Mt At N L L1 this format.
-08 Il Il Il Il Il Il Il I Il Il Il Il Il Il Il 10
802.1Q Tag -06 L TPllD (80%1|?/Q|: 8|100|16)| T 12
field* 04 pcp |7 VID (VLAN Identifier) 14
| | | | | | | | | | |
Ethertype -02 T eltyple ('?‘VEiTP| - TB I|3 Va}luel) [ 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
28 Copyright © 2007-2008 IEEE. All rights reserved
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1
2
Figure5.2 shows an AVBTRrameencapsulated within an 802.3 frame without an 802.1Q heddhes format is i
optional for AVBTP control frames. This format is not allowed for AVBSifeam datframes as abtream datérames 5
must be piority encoded for class A or class B traffic thus making the VLAN tag header mandatory. 6
. I . . 7
Figure 5.2 - AVBTP frame within an 802.3 frame without an 802.11Q Ta g field 8
9

10

transmitted first 11

0 1 12

0123456789012345 13

-14 T 00 | Note: Only AVBTP control frames 1451

-12 DA (destination MAC address) 02 | mayuse this format, stream data 16

1 1 . 04 frames shall always have 802.1Q 17

802.3MAC -10 | | | | | | | | | | | | | | | tag field 18

header

-08 | | | | | | | | | | | | | | | 06 19

-06 SA (source MAC address} 08 20

| | | | | | | | 1 1 | | 21

-04 L L L L L L L | L L L L L L L 10 22

Ethertype -02 etype (AVBTR = TBD value) 12 23

1 1 1 1 1 1 1 | 1 1 1 1 1 24

00 14 25

A AVBTP control frame AA 26

27

J. Optional padding (to ensure minimum size 28

T 802.3 frame size) N 29

30

46-1504 | ethernet_crc ., , , |60-1514 31

L L L L L L L | L L L L L L L 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 e#tber be
unicast or multicast addressedEEE 802.1Qat Stream Reservation Protoc®RP) shall be useto manage the 41
destination MAC addresand AVBTP stream IDof 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 atithresst conflict 43

with another MAC address already in use agother AVBTP end station. 44

45
For AVBTP stream control frames, MAC Destination Address may be unicast, multicast or broadcast dependingién the
specification of the usage of each AVBTP control frame. 47

48
5.2.2 802.3 Source MAC address field ég

For AVBTP stream data frames, MAC Source Addresses shall indicate the senders MAC address of the streamydata o
control traffic Per IEEE 802.3 rules, this address shall always be a unicast MAC address. 52

53

54

55

56
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5.2.3802.1Q header field
Depending on the subtype thie AVBTPframe the 802.1Q header may or not be required based on the following rules:

a) All talkers shall sendVBTP stream data frames with an 802.1Q header preBeistis due to the fact that the
PCP field is required to indicate whether the streaaCgssA or ClassB stream.

b) Talkers and controllers may send stream control frames with an 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 a@2B1Q 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 not violate the above generak rsited! 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 802.1Q header field shall setTR¢D field (1% Ethertype in the frame) 81Qfhexadecimal.

5.2.3.2 VLAN identifier (VID) field
TheVLAN identifier field is used to indicatthe802.1QVLAN that an AVBTP frame is to be processed on.

All AVBTP stations shall be able to suppoiI® field value of zero to send or receive AVBTP frames.
AVBTP stations are recommended to support other Viidédtifiers, but it is not required.

AVBTP stations not supporting VLANs must at least be able to process a received AVBTP frame with 802.1Q header
and ignoe 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 initial implementations oAVBTP on 802.3 LANsthe CFl field should be set to zero on transmit. Note that this bit
field is being consideredy IEEE working group$or otherpossible uses in the future such as disedigibility. With
that, future impementations of AVBTP may set to tHig field to an alternatesalueasallowed by futureamendmentso

IEEE 802.1Q.

5.2.3.4 Priority Code Point (PCP) field

For all stream datdrames AVBTP talkers shall set the PCP value to the 802.1Qat specified defamlanagement
specifiedvalues for stram classA traffic or TBD for classB traffic, unless they are changed from the defaults by a
network administratorAs priority values may be changed by IEEE 802 bridges, the PCP value will be ignored on
reception by AVBTP listeners.

AVBTP control traffic shall use the value as specified by the associated protocol specific value (e.g. 61883 over
AVBTP), but never shall use a value of assigftedlassA or classB traffic.

30 Copyright © 2007-2008 IEEE. All rights reserved
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5.2.4 AVBTP Ethertype, 16 bits:
All AVBTP frames shall use dathertypevalue of XXXXge.

<< Edi t afhatsvalue will kee:put in this document per IEEE Ethertype assignment procedures, and not
before then.>>
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5.3 802.11 Media specific encapsulation

This section documents specific generic encapsulation requirements when running AVBTP over IEER/88R44

Local Area NetworksThe format of 802.11 MAC frame encapsulating an AVBTP payload is shokigune5.3 below.

For a complete specifiian of the fields below, sd&EE standard 802.1R22].

transmitted first

Figure 5.3 - AVBTP frame withi n an 802.11 frame

0 1
0123 456789012345
32 IFraImEICOII’ItI’(I)I [ R B | 00
-30 T E R B B | Dl]lratfonlllD T N N N B | 02
28] . . v 4L 4 4 1+ 4+ 1 1 |9 | Note: AVBTP control frames shall no
26 Destination MAC Address o6 | have the QoS Control field. AVBTP
11 e etype and AVBTP data/control fields
24 AR T T N NN TN TN AT SN SO S S 08 are opaque to 802.11.
22 AR T N NN NN AN T A TN NN NN N N B 10
-20 [ R B B | I B%S”? L1 12
80211 MAC_18 L L L L L L L I L L L L L L L 14
header
- AR T N NN NN AN T A TN NN NN N N B 16
4l |SOWC$ N||AC| adldrelss T T | 18
_12 Il Il Il Il Il Il Il I Il Il Il Il Il Il Il 20
-10 e ] Sleql'len?e ClonltrOII e 22
-08 I N T N N | ch)s ?Onltro! e 24
06 e b 26
T IIBII IIIIUUBIIPUI. COTIaoT
o4 28
02 etype (AVBTP = TBD value) 30
L Siype\avB = Tebvaue) |
802.11 Frame Body 00 32

AVBTP data stream or control frame

transmitted last

60-7935 (+1620 after encryption)

32
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5.3.1 Frame Control

The two octet Frame Control field includes information on the attributes of the 802.11 frame.

Bit Subfield Name Notes

Position

bl, b0 Protocol Version 0

b3, b2 Type 10

b7-b4 Subtype 1000 (QoS), 1100 (QoS Null)

b8, b9 To DS, From DS 00, 10 or 01 depending on WLAN configuration and the direction to
which the frame is destined

b10 More Fragments 0 (or 1) if the current frame has all of the AVBTP payload or the last

fragment of a fragmented AVBTP payload (or is tin@ last fragment of 4

fragmented AVBTP payload)

bl1l Retry

b12 Power Management 1 (or 0)i to indicate if the STA will enter a power save mode (or not)
following this frame

bl3 More Data 1 or (0)i to indicate if the there is more data buffered ingheder
(talker?) for the receiver (listener?)

bi4 Protected 1 (or 0), if the AVBTP payload is protected (or not) by encapsulation
using a cryptographic algorithm

bl5 Order 01 QoSFrame that is not High Throughput format

17 Indicates the presence ofdti Throughput Control subfield in the
frame (under appropriate conditions)

5.3.2 Duration /ID

This field indicates the total time required for the transmission of additional fragments related to this frame, transn
of ACK frame in response to this frameda802.11 mandated frame spacing durations.

5.3.3 Destination MAC Address

The Destination MAC address shall be set the MAC address of the destination (listenendjtimastbroadcast group
address representing a nudgstination address.

5.3.4 BSSID
The BSSID idatifies the BSS to which the talker and the listener belong to. The BSSID shall be set to the MAC aq
of the AP of the BSS.

<<Edi t or s Not e: O Wenkatesan (do we needrio a@diessethe sase where the talker and the
listener are in IBSS?)>>

5.3.5 Source MAC Address

The Source MAC address shall be set to the MAC address of the talker.

5.3.6 Sequence Control

The Sequence Control field is made of two subfigélds4 bit Fragment Number subfield to identify fragments and a 1

©Coo~NOOOTE, WN -

30 .
nﬁsmn
32
33
34
35
36
37
38
39
40
41
dpess
43
44
45
46
47
48
49
50
51
52
53

bit Sequence Number subfiglo identify the frame in a series of frames targeted at a specific listener. In the case,
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there are multiple streams (identified by TID, Traffic Identifier), unique the sequence numbers are maintained per stream.
The Sequence Control shall be aetording to how the AVBTP payload is encapsulated into the 802.11 frame and
transmitted.

5.3.7 QoS Control

AVBTP capable802.11 STAs shall be QoS STAs. The following table describes the subfields of the QoS Control field
for AVBTP capable 802.911 STAs.

Bit position Subfield Name Notes

b0-b3 Traffic ID User Priority value &

b4 1 Determines how bits 8 through 15 are interpretec: DXOP Duration
Requested and# Queue Size

b5-b6 ACK Policy Describes how this frame needs to be acknowledgéd 1 or 3

b7 A-MSDU Present

b8-bl15 Queue Size An indication of the state of the queue for a Traffic Category. The value

represents number of 256 byte octets in the queue. 0, 254 and 255 are
values indicating absence of any buffered traffic, over 64768 byegedu
and queue size unknown respectively.

5.3.8 High Throughput Control

This field controls High Throughput operational parameters. None of the values in this field need special setting for
AVBTP encapsulation.
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1
2
5.4 AVBTP frame common header format 3
4
This sectiondocuments the fieldsontained in the first 12 bytes of heatieat are common to all AVBTBtream datand g
controlframes These 12 bytes consist of tfedlowing fields: 6
a) First byte: ;
1 cd(control/data) field (cd) indicatomost significantl bit (bit 0) 9
1 subtypefield: remaining7 bits 12
b) Second byte: 12
1 sv(Stream ID valid) indicatommost significantl bit (bit 0) ﬁ
1 subtype_datd field: remaining7 bits 15
¢) Third and fourth byte: 16
17
1 subtype_dataZfield: 16 bits 18
d) Remaining eight bytes: 19
- . 20
1 stream_idfield: 64 bits 21
The following figure shows these fieldgith offset zero(003hown aghe firstbyte of the AVBTP frame which is the 22
first byteafter theEthertypefield specifying AVBTPin the802.3 or 802.1frame: gi
25
Figure 5.4 8 AVBTP frame common header fields gg
transmitted first 28
0 1 2 3 29
01234567890123456789012345678901 30
subtype data 00 |cd : :su:btylpe: : sv :su!atylpe_lrdat:al: e s:ubt:ypila_d:ata:z e g;
802.1Qat 04 . » 33
Stream ID 08 stream_| 34
Il Il Il Il Il Il Il Il Il Il Il Il Il Il I Il Il Il Il Il Il Il Il Il Il Il Il Il Il 35
12 36
37
38
Additional header, payload data and padding varies by subtype 2(9)
A A a1
|=—mm e e e e e e e — - — - 42
| As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 43
transmitted last 44
45
46
o . 47
5.4.1 cd (control/data indicator) field 48
49
Thecd bit indicates whether this AVBTfameis a control osstreamdataframe 50
51
If the cd bit is zero, then thiBameis an AVBTP stream dafeame Seeb.6 belowfor additional encapsulation and 52

protocol rules when this bit is set to ze@nly AVBTP talkers can set this field to zero as only talkers can send AVBTH;
stream data frameH this field is set to zero, then for 8@ frames, the talker shall ensure the frame is sent withan 54
802.1Q VLAN tag header present with the appropriate values for the TPID, PCP, CFl and VID fields. 55

56
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If this field is set to one, then thisameis an AVBTP controframe Seeb.5 belowfor additional encapsulation and
protocol rules when this bit is set to oAay AVBTP station that sends control frames may set this bit to one.
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5.4.2 subtype field 1
2
The 7bit subtypefield is used to identify the protocol running over AVB Each protocol defines its use of AVBTP i
encapsulation within the rules established for common header formats for control and data frames. 5
Currently defined subtype values are listed d@ble5.1 below g
Table 5.1 -- AVBTP subtype values 8
Hexadecimal FUNCTION Meaning 20
Value 11
006 61883 IIDC_SUBTYPE 61883/1IDC over AVBTP protocol 12
01,6 7Es6 - Reserved for future protocols 13
7F6 PROPRIETARY_SUBTYPE Proprietary/Eperimental over AVBTP 14
15
Subsequent parsing of AVBTP frames shall be based on a combination of the values contained withiggeandcd 14
fields. 17
18
5.4.3 sv field ;(9)
Thesvfield is used to indicate whether the 64dtieam_idfield contains a valid IEEE 802at stream ID or not. 21
22
The bit is set to or{#) if the stream ID is a valid stream ID 23
24
The bit is set to zero(0) if the stream ID is not valid. 25
26
For more details on valid combinations of 8teeam_id andsv fields see5.4.6 béow. 27
28
. 29
5.4.4 subtype_datal field 30
Thesubtype datalfield consists of the remaining 7 bits of the byte containingsttfield and is used to carry protocol31
specific data based on thebtype andcd field values. 32
33
34

5.4.5 subtype_data2 field 35
The subtype_dat& field consists of the two bytes (16 bits) following teebtype datalfield and is used to carry 36

protocol specific data based on gubtypeandcd field values. 37
38
5.4.6 stream_id field ig
If the svfield is set to one(1), then tistream_id field shall contain the 64 bIEEE 802.1Qat stream ID associated with1
the frame. This field shall be used for stream identificatidrhe fieldshall be present in all AVBTP frames 42
43
All AVBTP stream datdérames shall contaia valid 64 bitIEEE 802.1Qat Stream I thestream_id field and shall set 44
thesv (Stream ID Valid) bit to one(1). 45
46
AVBTP control frames relating to an individual stream shall contain a 6dliBit IEEE 802.1Qastream ID with the 47
with thesv bit set to one 48
49
AVBTP control frames not related to an individusieamshouldset thestream_id field to theNULL_STREAM_ID 50
Value andshall set thev bit to zero(0). o1
52

Note i Setting of thestream_id field to a consistent NULL_STREAM_ID is recommend instead of required as 1he
NULL_STREAM_ID is intended for consistencyié to avoid confusion for users such as those debugging AVBTP

frame traces (i.e. so they donét see old data, or5val
frames with thesv bit set to one(1) shall ignore the entire contents oftileam_id field regardless of its value. 56
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Valid stream IB shallbe allocated, managed and released using procedures as defined in IEEE 802.1Qat.
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5.5 AVBTP common control frame header format

This section documents the fields contained in the first 12 bftesademhen thecd bit is set to one(1) indicating that
this AVBTP frame is an AVBTP control fram&hesel2 bytes consist of the following fields:

a) First byte:

1 cd (control/dataindicatop 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 significant 1 fiit 0)
1 control_datalfield: remaining 7 bits
¢) Third and fourth byte:
1 statusfield: most significat 5 bits of the third byte

O©CoO~NOOTE, WN P

10
11
12
13
14
15
16
17
18
19
20

1 control_frame_lengthfield: 11 bits total consisting of the least significant 3 bits of the third byté

and all 8 bits of the fourth byte.
d) Remaining eight bytes:
1 stream_idfield: 64 bits

The following figure shows these fieldsttvioffset zero(00) shown as the first byte of the AVEDRtrolframe which is
the first byte after the Ethertype field in the 802.3 or 802.11 frame:

Figure 5.5 - Control frame common fields
transmitted first
0 1 2 3
01234567890123456789012345678901
subtype data 00 ?ld) . ,Subtype ~ |sv]  control_datal | status contrgl_frame_length(bytes)

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 | -

| | | | | | | | | | | | | | | | | | | | | | | | | | | |
12

Control frame additional headers and payload varies by subtype and subtype_data fields
padded if necessary to ensure an integral number of quadlets

¢
)
I

4

|
| 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_datalis available for use by the given control protocol as specified bgubgypefield. This field
may be used by the control protocol as it sees fit, but is recommendesffur data such as command codes, events,
etc. If not used by the given control frame, then this field shall be set to zero(0).

5.5.2 status field

The 5 bitstatusfield is available for use by the given control protocol as specified bsulbtgpe field. This field may
be used by the control protocol as it sees fit, but is recommended for use for datastaitls aslues, flags, ettf not
used by the given control frame, then this field shall be set to zero (0).

5.5.3 control_data_length field

The 11 bitcontrol_data_lengthfield is used to contain thansignedcontrolframe payloadength in bytes oll valid
databytes contained in the quadlétdl owing thestream_idfield in the AVBTP control framéeader

1 to 3 pad bytes shall be added at the endeottimtrol frame payload area as necessary to ensure that an integral number

of quadletsarein the AVBTP control frame.

The maximum value for this field shall be 1488 decimal.
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5.6 AVBTP common stream data frame header format.

AVBTP stream data is design&alstandardize common use fields for source timestamping and for packet Téregh
fields are standardized for all AVBTP frames wheredthéeld is set to zero.

~No ok, WN P

8

The AVBTP common stream data header format consists of the following difsdsthe sutype andin the following 9
byteorder: 1

a)

b)

c)
d)

)
h)

11
12
{__sv(stream_idfield valid) most significant 1 bitbit 0) of this byte 13
1 Ip (late presentation fieldjhird least significant 1 bit (bit 5) of this byte 14

15
gv (gateway_infofield valid), second least signifint 1 bit (bit 6) of this byte 16

1
 tv (avbtp_timestampfield valid): least significant 1 bitbit 7)of this byte 17
1

sd_reservedlremaining4 bits (bits 1 through) of this byte 13
subtype_dataZfield: 16 bits with the following subfield defined whed field equds zero: 20

1 sd_reserved bits g;
1 gm_infofield: 8 bit byte with the following subfields 23

i) gm_discontinuity: most significan® bits (bits 0 through 6) of this byte 24

i) h: holdover:least significant. bit (bit 7) of this byte 52
stream_idfield: 64 bits 27

subtype_datalfield: 8 bit byte with the following subfields defined wheuhfield equals zero:

avbtp_timestarmp: 32 bits ;g
gateway_infa 32 bits 30

packet data length 16 bits g ;
protocol_specific_packet headerl6 bits 33

stream_payload_data 0 to n quadlets (where n does not exceed maximum frame size allowed by the Iaye|3

2
LAN) 35
36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
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Figure 5.6 --AVBTP common stream data header format (cd field set to zero)

transmitted first

0 1 2 3
01234567890123456789012345678901
cd . R
subtype data 00 © : :su:btylpe: : sV sd_lrres:erv?:dl Iplgv]tv : ?d_:res:erv:edZ: : gfm_lrdls:co?tlriwt?/ h
802.1Qat 04 stream_id —]
Stream ID 08 !
| | | | | | | I | | | | | | | I | | | | | | | I | | | | | | |
AVBTP Time 12 avbtp_timestamp
AR TR T TR T TN TN AN TN TN SN TN it S et A NN LN NN NN WS NN WO N NN W NN NN NN N
Gateway info 16 AR R T T NN N NN AN N SO T | gattlewey_ilnfol AR R T T NN AN WO TR N SO T N |
Packetinfo 20 D placll<etTdalta_}engthl(b){tesl) . plrotlocgI_slpelcifiﬁ:_placlget_rhe'fldelr .
AVBTP payload 24
stream_data_payload
A (additional protocol header, protocol payload data and padding varies by protocol) W
|——————m e —— - ——
| 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 tlee field is set to zero) has the limlving subfields defined.

Most significant bit(bit 0) for sv (stream_id field valid) (se€5.4.3 abovg
Third least significant bit (bib) for Ip(late presentatiofield) bit

Second least significant bit (bit 6) fgv(gateway_infofield valid) bit
Least significant bifbit 7) for tv (avbtp_timestampfield valid ) bit
remaining4 bits reservedsd_reservedlsubfield).

= = A=A

5.6.2 Ip: (late presentation) subfield

Thelate presentatiofield (Ip) field is a one bit field used tioy the talker tandicateto listeners that they may process
receivedAVBTP stream datframes withthat arive after thepresentation timendicated in the frane has already passed.

This field basicallyallows the talkers to indicate to listeners that it is OK or not from the talker appifisgierspective
to process data that has arrived after the presentation time represented by the frame has already passed.

An example application is wheeetalker is sending audio data with an important announcement that all spstadeic
playaudio data, even if for some reason there is more network delay than anticipated

A talker shall st this field to zero(Ojor stream data that is important to play always in the correct timeframihasd
requesting the listen@) to not to deliverthe streamdatato the application if the datarares late.

A talker shall ®t this field to one(1jor stream data thdtt is not important to play alwaym the correct timeframe and
thus requesting the lister{geyto deliverthe stream dat the applicatiorvenif the data aives late.
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5.6.3 gv: (gateway_info field valid) subfield
Thegateway_infofield valid (gv) field is a one bit field used to indicate the validity of fageway_infofield.

This field and thegateway _infofield areintended for use for AVBTP gatewdg gateway communication

AVBTP end stations that do not have AVBTP gateway function shaBet this field to zef®) on transmit andgnore
this fieldon receive

AVBTP gateways have an AVBTP tgavay functionwhen acting as a talkshalt

Set this field to zero(0) on transmiit other gateways on the LAN segment are to ignoregtiteway_infofield on
reception of the stream data frame
Set this field to one(1) on transmit if othgateways orthe LAN segment are to process theteway infofield on
reception of the stream data frame.

For an example of how thgv andgateway _infofields are processedge Annex B below

5.6.4 tv: (avbtp_timestamp field valid) subfield
The source timestamp valit/] field is a one bit field used to indicate the validity of #btp_timestampfield time
value.

If the timestamp valid bit is set to zero by the AVBTP talker, then this field shall indicate tlaattipe 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 shall indicate tlzatotipe timestampfield
is valid.

For how theavbtp_timestampfield is interpreted angrocessed se&6.7.

5.6.5 gm_discontinuity field

Thegm_discontinuity field indicates &nown orpossible discontinuity in 802.1AS time. Thm_discontinuity field is
stream specific. On stream creation ¢ine_discontinuity field shall be set to a random valugm_discontinuity shall

O©CoO~NOOTE, WN P

be incremented by 1 whenevesignaled opossible discontinuity is indicated from 802.1AS. These indications mclu@g,

but are not limited to:
a) Discontinuity in absolute time
b) Discontinuity n frequency
¢) Loss of Grandmaster clock
d) Election of new Grandmaster clock
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h (holdover) field

The 1bit h field shallbe setby the talkeranytime the AVBTP timestamp field in this stream is based off of some local
clock instead of the 802.1AS based clock (i.e. in holdover clock based on the 802ZngABin the previously known

good grandmaster time). This is used by talkers to indicate that the timestamps may not globally synchronized with

network time andtan beused by listeners tose this in conjunction wittheir knowledge of the status of the 802.1AS
clock tokeep the listener media clock in synchronization with the talker.

5.6.6 stream_id (802.1Qat stream identifier) field

The stream ID field is #tnsame field as specified $4.6 aboveFor AVBTP stream datiiames it shall always contain a
valid 802.1Qat stream ID.

5.6.7 avbtp_timestamp field

The 32 bitavbtp_timestampfield shall express presentatioms 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 vdlbit is zero, then the contents of thebtp 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 controetween AVBTP networks and other audio/video networksis field and thegv field are
intended for AVBTP gateway to gateway communicati@ne use is described in Annex B of this document for IEEE
1394 IEC 61883 to IEEE 1722 AVBTP IEC 61883 interwoki

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

5.6.9 packet_data length field

The 16 bit packet_data_lengthfield isto indicate the unsigned count of strefiame payload length in bytes of all valid
data bytes contained in the quadlets followingphatocol _specific_packet_headefield in the AVBTPstream data
frame header.

1 to 3 pad bytes shall be added at the end déttleam datframe payload area agcessary to ensure that an integral
number of quadlets is in the control frame.

The maximum value for thield shall be 147@&ecimal.

Notei This field is sized at a full 16 bits to allow feasier frame size handling for AVBTP gateway functionotber
networks such as 1394 which allows larger frame sizesstedlowed on 802.3 networks and also matches the position
and function relative to other fields of the IEEE 1394 equivalent falisbchronous frames. As mentioned above, no
frame on arAVBTP networks may be larger than a single maximum frame as specified IBEE6023 LAN

standard.
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5.6.10 protocol_specific_packet_header field 1
The16 bit protocol_specific_packet_headefield isto carry 16 bits of protocol specific data as spediby the protocol g
subtype. 4
For an example of how this field is usedthg61883 over AVBTPRsubtypesee6.2 below g
-
8
5.6.11 stream_data_payload field 9
Thestream_data payloadfield consists of 0 to n quadleté additional protocospecific data with the valid data length 12
is indicated by thpacket_data_lengthfield. 12
13
1 to 3 pad bytes shall be added at the end of the stream data frame payload area as necessary tarens\ERhat 14
frame always consists ah integral number of qdéets. 15
. . . 16
The maximunbyte lengthfor this field shall be 1476 decimal. 17
. . 18
For an example of how this field is used by the 61883 over AVBTP subsjpeg CIP encapsulatiseet.4 below 19
20
<<Edi t orMaysnheed o tidel texrecommend smoothing of AVBTP into similar size packets to make 21

minimum packet size per interval better. This may be a good place to add text and/or we could have a separate 22

section talking about packets per observation interval and how to best handletranmi t t i ng fAevenl|¥30. >
24

< < E d iguestion:dWill this defined in 802.10a@?>> 22
27
28
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5.7 Timing and synchronization

5.7.1 General

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

AVBTP presentation time is used as a reference to synchronize any necessary media clocks and to determine when the
first 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 media format dependent.

5.7.2 AVBTP presentation time

The AVBTP presentation time is contained in #8vbtp_timestampfield of AVBTP streamdataframes
The AVBTP presentation timenay not be valid in every AVBTP packet. If an AVBTP packet contains a valid
timestamp then thiy (Timestamp Validpit must be set to one.

The AVBTP presentation timeepresents themestamp of the when the media sample was presented to AVBTP at the
talker plus a delay constant to compensate for network latency. Unless otherwise negotiated between the talker and the
listener the delay constant used to calculateAMBTP presentationimeis 2,000,000 nanoseconda rhilliseconds.

The AVBTP presentation time as received b tlisener(s) inavbtp_timestamp field should be utilized to synchronize
the media clock of the listener to the talk&incethe AVBTP presentation time is dictly related to the IEEB02.1AS
global time it may also be used to synchronize multiple talkers and listeners.

5.7.3 gm_discontinuity

Although the 802.1AS wall clock time is intended to be stable, it is possible for there to be discontinuities in %@ 802.1
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 Grandmaster clock.

To aid in compensating for discontinuities in the 802.1AS tirakk AVBTP stream dta frames contain a
gm_discontinuity field. The gm_discontinuity field is initialized to the random value on stream creation. The
gm_discontinuity field of everysubsequent AVBTP stream data frame sbatitain the same value until a discontinuity
is indcated by 802.1AS. When the actual or possible discontinuity occurs, the talker tlweamiens the
gm_discontinuity field by 1, after which alsubsequent packets shatintain the newgm_discontinuityfield. This
process then repeats for every subsetjinalication of an actual or possible discontinuity as indicated by IEEE 802.1AS.

When a talker detects a discontinuity, either from an 802.1AS indication or simple observation, it is required to increment
the gm_discontinuity field by 1. This indicateso the listener(s) of the stream that tA€BTP presentation times
contained in thavbtp_timestamp field may for a limited period of time not correspond to the 802.1AS wall clock and

the listener should enter holdover mode.

When a listener detects ththe gm_discontinuity field has changed or detects a discontinuity, either from an 802.1AS
indication or simple observation, it should stop attempting to corrAMBITP presentation timé 802.1AS wall clock

time for one Maximum Holdover time. It is pdde that thegm_discontinuity field could be incremented multiple

times during one 802.1AS Grandmaster selection cycle. The listener should enter holdover mode, and begin timing the
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maximum holdover time, on the first indication of a discontinuity.otHer indications of discontinuity are detected
before maximum holdover time hagpéred, these indications shak ignored until maximum holdover time has expired
3
The listener should exit holdover mode after either maximum holdover time has exgirétedistener is able through4
observation to determine that the 802.1AS time and presentation time in the stream data are consistent with eachother.
6
The value of thgm_discontinuity field is only meaningful to a single talker and its associated ésten 7
8
9
10
11
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5.8 Protocol layering and other required protocols

This section documents other required protocols and standards required not specified in this transport level specification.

All AVBTP end stations shall support IIEE02.1BAAudio VideoBridging (AVB) SystemgR23] which includes
mandatorysupport of all the following protocols

1 All AVBTP end stations shall support IEEE 802.1AS Precision Timing Protocol [RBP)

1 __All AVBTP end stations shall suppdiEEE 802.1ak Multiple Registration Protocol (MRP) and
Multiple MAC Address Registration Protocol (MMRM38] as amended by IEEE 802.1ak
Carigendum 1[R9]. Support for Multiple VLAN Registration Protocol (MVRP) is optional.

1 All AVBTP end stations shaBupport IEEE 802.1Qat Stream Reservation Prot&@RP)[R6].

1 All AVBTP end stations shall support IEEE 802.1(QRV]

AVBTP end stations may support IEEE 80®%BLRev Link Layer Discovery Protocol (LLDPR10]
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6. 61883/IIDC over AVBTP protocol

6.1 Overview

<< Editoro6s not e: ew ferxnow justeekcerpts fforo our a@sumptions documentl have not

changed everything to |l anmguage fpropero for a standard

<<AVBTP meeting note: To help simplify the work we are looking into making 1IDC out of scopeWill post this to
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 ITLR BT.601 style Digital Video Data

IIDC

= =4 =4 -4 -89
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6.2 Common 61883/IIDC Stream data encapsulation

The 61883/IIDC stream data encapsulation is used for carrying IEC 61883 and IIDC stream data traffiyBVer A
networks

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

This encapsulation also uses tetocol_specific_packet_headeto contain 4 fields that are common for both 11DC
and IEG61883 frames. These fields are modedéter 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 significand bits of this byte
1 syfield: least significan# bits of this byte

These fields are shown ihe figure below:

Figure 6.1 61883/IIDC common header fields

transmitted first

0 1 2 3
012345678901234567890123456789¢01
subtype data 00 fg) : siub:typie(o:) : SV sd_lrres:erv?dl Iplgv]tv : ?d_:res:erv:edz: : g?deis:co?tin:uit?/ h
802.1Qat 04 stream_id —
Stream ID g L

| avlbtpl_tirlnesltarlnp |

AVBTP Time 12

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

qhalnnell

Packetinfo 20 packet_data_|ength (0 or 2)
24

| L | talg |

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

Remaining additional payload data and padding varies by tag value (0 or 1) and CIP header

£
55
&
.

transmitted last
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WN -

6.2.1tag field 4

The 2bit tag field follows the same maning format and rules as specified by IEEE 1394. Of the four poséible
combinations for this field, the following values are supported or not supported as specified below.

7
Supported by AVBTP: 8
1 00 idata field unfor mat t e dsial Digital €dmerh (IDC) h394 tradethe n t
association specification) 10
1 01 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 t8$ehedges) 12
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 & 32-63: originating cnnel ID from 1394 networkia 1394/61883 to 1722/61883 gateway (as specmﬁé
in Annex B below. 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 fortnand rules as specified by IEEE 13%or AVBTP, the only value 3

supportedshall bea fixed value of 101@binary (As hexadecimal, same as 1394 isochronous packet fomitatthe 54
following rules for talkers and receivers. 32
1 AVBTP talkers shall always s#tis field to A¢hexadecimal on transmit 33
1 AVBTP receivers shall always ignore this field on receive 34

35
36

6.2.4 sy field 37
38

Use of the 4it syfield is application specific and therefore beyond the scope of this staiaanen industry standards 39
that currently usehis field are: 40
1 1IDC [R16] (used for video start of frame indicator) 41

9 Digital Transmission Content Protection (DTCRWw.dtcpcom) [B3] [B4] 42

43

44

45

46

47

48

49

50

51
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54
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6.30Dat a fi

< <

ot her

< <

el

d unformatteddbD@ncapsul a

tion (used

Edi te Thé sectiorodand sub sectionslescribe the variant where the tag field is set to Qlbinary
indicating that a CIP header follows For tag value of 0Q binary, the remaining data is format specific to IIDC (or

Editords

usestefdo®?®nf ermat

niw dtillecyt and paists from ey Roweolint based contribution and will be reworked
to put in an appropriate standards language and format in a future version of this specification>>

Figure 6.2 - 61883/I1IDC frame header fields

transmitted first

0

1 2

3

01234567890123456789012345678901

cd

subtype data 00 0

qudislcoptinluitY h

802.1Qat 04

Stream ID 08

s:ubityp:e(o:) : sV sd_lrres:erv?dl plov]tv : ?d_:res:erv:edz: |

stream_id

AVBTP Time 12

| avlbtpl_tirlnesltarlnp |

Gateway info 16

| | | | | | | | | | | gattl-:‘WE y_ilnfc | | | | |

Packetinfo 20

Qacll<et_'_d alta_}engthl(b){tesl) tag (0) clharlmell* ((I)-lEI>)

tclodtle (A|16) sy (Olor I1)

24

v

)

Video payload data (see 1394TAdocument 2003017)

*Note: Current standard for [IDC restricts channel IDto 0-15

transmitted last

52
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6.4 IEC-61883 CIP encapsulation

<<Edi t or 6 extTBD Nexd to Say something that the subsections of this section only apply if the tadd 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
01234567890123456789012345678901
subtype data 00 ((:g) _ subtype(0)  |svfsd_reservedifipfgvftv] = sd_reserved2 gm_discontinuity | h
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 (g stream_id

. avlbtg_tirlnesl,tarlnp .

AVBTP Time 12

Gateway info 16 | gateway_infc
L L L L L L L L L L L L Il Il L L L L L L L L L L L
Packetinfo 20 . . placll<et_rdalta_ engthl(b){tesl) L taq(l) qhalnnel (0-63) tclodc? (A}G) L SY |
P 5PH
CIP#1 24f 0 |O I SIID (|0-6|3) I DIBSI(Sllze in qluaqletls) FIN QP(F © RISV | D$C |
CIP#2 28|10 FMT FDF SYT
L L L L L L L L L Il L L L L L L L L L L L L L L L L L
32
yﬁ CIP Packet Data (all IEC 61883 types except -4 and -7) \\z,l\
transmitted last
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Figure 6.40 CIP header and data fields, tag=1, SPH =1

transmitted first
0

1 2 3

01234567890123456789012345678901

cd

subtype data 00 o] , subtype(0) = |sv|sd_reservedl}Ip|gvjtv sd_reserved? gm_discontinuity | h
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 (g L

AVBTP Time 12

L a.Vlbtpl_tlrl.nesltarlnp L L L | L L L L L L L

GateWay |nf0 16 Il Il Il Il Il Il Il I Il Il Il Il Il gatleWEy—ilnfC Il Il Il Il Il Il Il Il Il Il Il
Packetinfo 20| packet data_jength (bytes) = Jtag(1)] channel(0-63) |tcode(Aw)| | sy |
CIP#1 24] 0 |0 I SIID (|0_6|3) I DIBSI(Silze iln qluanEtls) FIN Qpcl: (lz) RISV | DI?C |
Clp#z 28 1Io L F'\I/IT L L L L L L L L | L L L F?F L L L | L L L L L L L
1°tSrc Packet hdr 32 I N NN N R | [ a\I/btrl)_slourlceTpalckqt_r}eagerrtimesltarqp T I R T T R R
t
1%Sre Packet36ﬂ 1stSource Packet Data + optional additional Source Packets and their timestamps N

AVaN

(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, set bytalkersand ignored by listeners.

6.4.2 SID (source ID) field

The 6 bitSID field has the same definition as definedEC 618831. For AVBTP, it shall use the following values.

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

54

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 61-888ize of Data 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 614B82r all types of 6183 as defined today, thisig

field is always zero.
14

15
16
6.4.5 FN (fraction number) field 17

The 2bit FN field has the same definition as currently defimed618831. This is currently only used in 61883and 18

618837 (where also the SPH field is always set to one). ;(9)

21
22
6.4.6 SPH (source packet header) field 23

The SPH bit has the same definition as currently define@1i883.If set to one: 24

1 Thenapplicationpacket contains 61888 or 618837 (or future) source packets with source packet headers. 25

If set to zero gg
1 Thenapplicationpacket does not contain source packets (contains integer number of Data Blocks) 28

29

30

6.4.7 Rsv (reserved) field 31
32

The 2bit has the same definition as currently definetEi@ 618831. It is reserved (currently not used by 1394/61883),
set to zero on transmit, ignore on receive. 34
35

36

6.4.8 DBC (data block count) field g;

The 8 bit DBC field has the same definition as autlgedefined in IEC 61883. It contains theexjuence number dfie 3q
1st data block in the packefThe DBC field shall not be set to a value that would cause thebyi@lAVBTP frame 4q
length to exceed a maximum payload size 802.3 of 1500 bytes (2 byEé#sedfype plus 1498 bytes of payload) frame.|
This limits the total size of an AVBTP frame header plus payload of no more than 374 quadlets (1496 bytes). All frames
of this format shall contain an integral number of data blocks as defined in IEC-$1883 43

44

6.4.9 CIP header 2nd quadlet indicator jg

The 2 bit CIP header®quadlet indicator field has the same definition as defined in IEC 61888r AVBTP it shall be 47
fixed at 1Q binary 48
49

6.4.10 FMT (stream format), field 2(1)

The 6 bitFMT field has the same definition as cuthgrdefined in IEC 61883. 52
53
54
55
56
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6.4.11 FDF (format dependent field)

The FDF field has the same definition as defined in IEC 61883. If3REH 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 aferoQ). This IEC 61883l defined field is present
but not used by AVBTP end stattis, it is only used by 1394/61883 to 1794/61883 interworking unitsAiseex B
below). AVBTP talker end stations shall set this field if present to FFREREtIEC 61883 no data timestamp value) on
transmit and AVBTP Btener 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 containsrooeco€|P _source packets.
Each CIP source packet contaias32 bit timestamp 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 supporeformats that are supported by AVBTP are IEC 618881d 61883 .

IEC 618834 and 61883 as written define the soe packet header guadlet dontain the presentation time of the
packet based on IEEE 1394 cycle time.

AVBTP uses the same formats asinlefl in IEC 618831 and 61883, but it uses an IEEE 802.1AS based presentation
time in the same format as defined for #wbtp timestampfield which consist of presentation time as expressed as the
least significant 32 bitsfB02.1AS timefor the sourcepacket header quadlet of each and eveédypacket. For these
AVBTP frames the talker shall set the(Timestamp Valid) bit to zero for aliames (i.e. the Source packet header is
used instead of thevbtp timestampfield for these frames).
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1
2
6.5 61883 over AVBTP control frame format 3
4
Use of AVBTP frames with a subtype of zero(0) anctabit of one(1) is reserved for possible future versions of tffis
specification. 6
Specincation 7
8
- - - 9
6.6 Use of AV/C higher layer protocol in 61883 over AVBTP end stations 10
For 61883 application that require the use of AV/C protocol on AVBTP networks, those applishftinse thé\V/C 11
over UDP/IP aspecified bythe 1394 Trade Association 122%
14
15
6.7 Session management 16
17
This section defines the minimum set of protocols that shall be used for session management of AVBTP streams|18
Additional protocols may be used by an AVBTP devices (such as ZeroConf) but how such protocols asreuisigldi (19
of thescope of this specification. 20
21
22
6.7.1 Overview 23
24
The 61883 over AVBTP session management protocols and procedures: 25
1 Mayuse LLDP (802.1AHR10] 26
1 Shall useSRP (802.1QafiR6] 27

1 AV/C basedapplications shall usA&V/C over UDP/IP as specified ih394 Trade Association TA Documerps
2006021Networking IEEE 1394 Clustersria UWB over Coaxial Cable Part 3: FCP and CMP over IPv429
<<Editorés note: Wor k vensiorpliOoMay 28,2608 Rt9Ur r ent dr af30

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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6.8 Timing and Synchronization

6.8.1 General

Timing and synchnoization for IEC 61883 over AVBTP is generally accomplished in the same manner as specified in
618831 through 61883 over IEEE 1394or processing opresentatiortime. Themaindifferencebetween running

61883 protocols over AVBTP versusBHE 1394is the use 0802.1AS basetime expressed in 32 bits of nanoseconds
versus the use of 1394 time expressed in seconds, cycles and 24.576 MHz cyclelofiset va

Usage of the timing and synchronization information included in the CIP hea8etrce Packet Headsrgenerally
consistent witlthe definition inthe 61883series of standards whete main differences are

1 TheSYT field or Soure Packet Headehat are currently defined in the 61883 seriestahdards
as formatted in seconds, cycle and cycle offset is replaced bypubi timestanp timestamp
field or Source Packet Headexpressed in 802.1AS based nanoseconds.

1 For protocols of 61883 and 618837 where the SPH field 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 basecdcgeleonds,
and cycle offsets.

T I'n the I EC 61883 series of specification the
the term Alistenero is used.

T I'n the I EC 61883 series of specificatiom the
the tal kesé&o i s

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 canifd a single Ethernet frame, it must 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

fipr of e s consonmeiase @r, icodtsensitiv® e qui pment . This standar

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, methodpgeeified in
the 61883 series of specification are supported by this specification (exampleGaB8as for
packed formatted audio data, this specification does not).

6.8.2 61883-2 timing and synchronization

618832 formatted frames shall follow the satiming and synchronization rules as defined in IEC 618&®ction 6,
but using IEEE 802.1AS time in tlebtp_timestamp frame field instead of IEEE 1394 based cycle time inSN&
field. AVBTP talkers shall set the CIP hea&T field to all ones for lhtransmitted CIP packets and AVBTP listeners
shall ignore th&YT field.

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

- packet_arrival_time_IOtime stamp value
- time stamp valué transmission_delay_limifpacket_arrival_time_F

where
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1
packet_arrival_time_F is the IEEE 802.1Ai81e when the first bit of the packet which has the time 2
stamp has arrived at the listener 3
4
packet_arrival_time_L ishe IEEE 802.1A%ime when the last bit of the packet which has the time 5
stamp has arrived at the listener 6
-
transmission_delay_limit default value o2,000,00haneconds (2 milliseconyls 8
9
In case oHx (H = 1,2,4) transmissiorKH data blocks are trsmitted in a video frame peridd usingK isochronous 10
packets. Isochronous packet n contdingata blocks of H, nH+1, ...and (n+1MHi 1. 11
12
The isochronous packet n of a video frame period M shall be transunittide followingconditions (n =0, .. Ki 1): 13
14
- packet_arrival_time_IO nominal timing for isochronous packet n 15
16
- nominal timing for isochronous packet iransmission_delay_limidpacket_arrival_time_F 17
18
where 19
20
packet_arrival_time_F is the cycle time when the first bit of the isochronous pdwet n 21
arrived at the receiver; 22
23
packet_arrival_time_L is the cycle time when the last bit of the isochronous packet n has 24
arrived at the receiver; 25
26
K is the number of isochronous packets without empty packets in a video frame period. 27
K =250 (52560 system) 28
K =300 (62550 system) 29
30
Nominal timing for isochronous packet il + (Ty +11 Ty) X nK 31
32
Ty is the time stamp for video franperiod M transmitted in the AVBTP timestarfipld. 33
34
35
6.8.3 61883-4 timing and synchronization gg

The timing and synchronization of 61883ver AVBTP uses the same method as used in 6488&r |IEEE 1394 38
networks in that the source packet header quadileys contains a valid timestamp. In 61888ver AVBTP, this 39

guadlet contains nanosecond 802.1AS based time instead of IEEE 1394 segtiedmd cycle offset time. 40
41
For 618834 formatted frames over AVBTP, section 4.3 of 61-888 replaced with the following: 42
43

The time stamp in the source patkeader is used by listendos reconstructing a correct timing of the TSPs at theirt
output The time stamp indicates tirdended delivery time of the first bifte of the TSP from the listeneutput to the 45
transportstream target decoderhe time stamp represents the 32 least significant bits of the IEEE 802.1AS at the tdlker
at the momenthe first bit/byte of the TSP arrives from the application, pluse offset. Theffset is equal to theverall 47
delay of the TSP between the momeharriving (of the first bit) and the moment the TSP (first bit) is delivered by the

receiver to thepplication. The default value of this offset is equal to 2,000,000 nanoseconds (2 milliseconds). 49
50

o o 51

6.8.4 61883-6 timing and synchronization 52
53

<<Editors Note: packed AM24 and flow based rate control will not supported by AVBTP end stations>> o4
55

Replace Section 7.2 of 6886 with: 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 th&EE 802.1AS based AVBT#me stamp.

The talkerprepares the time stamp for the data block which meetedhdition:
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 block$vieen two successive valid AVBTP
timestampsvhich includes one dhe data lcks with a valid AVBTP timestamp-or example, ithere
are three da blocks between two valid AVBTP timestampizen theSYT_INTERVAL would be 4.

The listeneican derive the index value from the DBC field of a CIP with a vali8 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
timestampswhich includes one dhe data locks 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 implementatagpendent.

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. erdoeishall have the capability
of presenting events at the time specified by the transmitter.

If a function block receives a CIP, processes it and subsequeitridynsmits it, the AVBTP timestamp of
the outgoing CIP shall be the sum of the incomirdBAP 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 talkersthe 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)
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6.8.5 61883-7 timing and synchronization
Replace IEC 61883 section 5.1.3 with:

WN -

The source packet header field is a one quadlet field (4 bytes) that represent an 802.1AS based time staré’p.

The time stamp is used by 61883%apable AVBTP listeners for reconstructing a cdrtieting of the transport 6
stream packets at their output. The time stamp indicates the intended delivery time of the first bit/byte of the
transport stream packets from the receiver output to {8&0 (Transport Stream Target Decoder). The ti

stamp repesents the leasignificant32 bit binary time of the IEEE 802.1AS based clock at the moment the fjrst
bit/byte of the transport stream packet arrives from the application, plus an offset which is equal to the ?Yerall
delay of the transport stream packetween the moment of arriving (of the first bit) and thement the 12
transport stream packet (first bit) is delivered by the receiver to the application. 13

14
15
16
17
6.8.6 61883-8 timing and synchronization 18
<<Editords note: TBD>> ;8
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

The default value of this offset shall be 2,000,000 nanoseconds (2 milliseconds).
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7. Proprietary/Experimental subtype AVBTP protocol

<<Edi t or 6s

7.1 Overview

<<Edi

tor 6s

tor 6s

t

not e:

not @BD>o ver vi

not e:

secti

F>ntroductory

e w

on

text

text

7.2 Proprietary/Experimental subtype stream data format
<<Edi

t ext

TBD

TBD>>

Figure 7.1 -- Proprietary/Experimental stream data format

ransmitted first

0
01234567890123456789012345678901

1

2

3

subtype data 00 ?g) . SL{bt)llpel(ﬂ:}e) o sy sdl_rqse[vegl gv|tv §d_|reslervled2I qudislcoptinluity h
I I I I I I I I I I I I I I I I I I I I I I I
802.1Qat 04 .
Stream ID 08 —— stream_id —

AVBTP Time 12

. avlbtpl_tirlnesltamp .

Gateway info 16

gatews y_ilnfq

Packetinfo 20

prop ritlatarly_rll eald er

Qaclketrda}ta _||en|gthl(byltes)
I

24
EUI-64  |—— EUI-64 —
28
AR TN T TN N AN TN Y TN S N T TN Y TN NN TN S N NN SN TN SO NN SO M
Payload 32
\\T\\ Remaining any additional header, payload data and padding is not specified by AVBTP. \\?l\
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7.3 Proprietary/Experimental subtype control format

For subtype 7 AVBTP control frameghe 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 throgh 255 are reserved for future use by this standard.

Figure 7.20 Proprietary/Experimental control escape subtype format

transmitted first
0 1 2 3
01234567890123456789012345678901

subtype data 00 ?ld) , subtype(7Fi) ~ |sv] escape_type (0) | status contrql_frame_length(bytes)
04 I I I I I I I I I I I I I I I I I I | I I I I I I I
802.1Qat .
Stream ID 08 — stream_id —
AR T N N TN AN T T NN NN SN NN AN TN TN SN TN TN T N N NN NN SN SN M
12 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
EUI-64 — EUI-64 -
AR T R N N N NN AN T TN N NN NN SN NN AN TN TN SN MM TN T N NN NN SO SN S S N
20
Remaining additional header, payload data and padding varies by EUI-64 and is not specified by
L AVBTP. N
AVAN AVaN
|m———mm e e e e e e e - = -
| As necessary, 1-3 byte padding to fill last quadlet

transmitted last

If the subtype is 7fs and the subtype_data field is 0, then following the subtype_data field shall be a unigb« feld
that idenifies the proprietary/experimental protocol.

All data after the EUB4 is available for use by the proprietary/experimental protocol and is beyond the scope of this
specification.
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Annex B (normative) Interworking 61883 between 1

AVBTP and IEEE 1394 networks é

4

B.1 Introduction g

This annex defines the methods and protocols for operatiamesfvorking units(IWUs) used to interconnect 6188137

compliant devices between |IEEE 1384d IEEE 802.3 or IEEE 802. KVBTP networks 8
10
B.2 1394 to/from IEEE 802 AVBTP Interworking scenarios 1;
There are three scenarios defined for interworking by this annex. They are called scenarios A, B and C. |5

Scenario A ighe cae where you have a stream originated by a 1394 desiog and AVB network to connect wit 15
listenerson another1394 bridged network 16

17
1394 Talker ->1394 Net - IWU1l ->AVBNet ->IWU2 ->1394Net ->1394 Listene r(s) 18
19
20
21
22
1394 Talker ->1394 Netl - IWU1l ->AVBNet ->IWU2 ->1394 Net2 - > 1394 Listener(s) 23

|
v 24

AVBTP Listener(s) 25

26

Scenario C is where the talkeras an AVB network and needs to interoperate with both AVBTP and 1394 bags;ed
listeners

Scenario B adds AVBTP listeners to Scenario A so that listeners on both IEEE 802 networks and |Eifw384 as
follows:

29
AVBTP Talker ->AVBNet ->IWU2 ->1394net2  -> 1394 Listener(s) 30
| 31

V
AVBTP Listener(s) gg

The goal of this protocol is to ensure that all of the above scenarios work such that simpler applications of Jil‘&iging
61883/1394 capable devices over an AVB netwosing scenario A and a@smore complex applications of full °
connectivity of 61883 capable talkers and listeners can communicate via gateways regardless of the underlying ggetwork

topology.
lopology 38

To support theseases, AVBTP Interworking Unitshallhandle 39
- Conversion and adaptationtirhing and synchronization conversion/adaptation 40
- Proper queuing and scheduling of CIP packets on each of the networks based on the requirements ‘H‘ those
42
networks.
- Fragnentation and reassembly of CIP packets between the two networks. 43
o0 This is especially important a02.3 networks support a maximum of 1500 byte payload fra ﬁés
whereas on high speed 1394 networksjsbehronougpackets may be much larger than can be suipp

on the Ethernet LAN. js

48
49
50
51
52
53
54
55
56

>>
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B.2.1 Encapsulation

IEEE 1394 to AVBTP interworking units shall use the same format of the AVBTP 1IDC/61883 as specifiadsat
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_secondamost ggnificant 7 bits of the quadlet

b) source_cycle13 bits with a value range of 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
transmitted first
0 1 2 3
012345678901 23456789012345678901
subtype data 00 ?Od) , subtype(0) = |sv|sd_reservedifip|gvjtv] =~ sd_reserved2 gm_discontinuity | h
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 _
AN T T T T TN [N T T T T YT T T YT Y TN Y TN AN YT Y NN N
AVBTP Time 12 avbtp_timestamp
L I T T T T L el M SN LI AR T T TR TR N B
Gateway info 16 sloulrce'_selzcolndsI [ Isoyrcle_clyclle(0|-7999)I . . spurpe_cytlzleﬁofflset (0-§O7I1) .
Packetinfo 20f =~ | packetdgalength©ord) 9] A chapnel | Jtcpde@ye] | sy |
24
2 quadlet |IEC 61883-1 CIP header (if tag equals 1)
Remaining additional payload data and padding varies by tag value (0 or 1) and CIP header
VA VAN
transmitted last
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1

2
B.2.2 Stream Sequencing, Fragmentation and Reassembly procedures i

5
CIP packets on a 1394 network may be larger than can be accommodated on the AVBTP network which has a nfaximun
AVBTP frame size (header plus payload) of 1492 bytes. 7

8

If a 1394 to EtherneAVBTP gateway receives a CIP packet that will not fit on the AVBTP network, then the gatéway
shall break up the large CIP packet into multiple smaller CIP packets prior to sending on the AVBTP network. 10
11
If an Ethernet AVBTP to IEEE 1394 gateway receivedtiple packets for a given cycle and that 1394 network cad
support large CIP packetthe 1394 gateway shall reassemble the smaller AVBased CIP packets into larger IEEE.3
1394 based CIP packets as necessary. 14
15
16
. N 17
B.3 Timing and synchronization 18
19
<< Edi totrTBR This section is intended to list any specific requirements of gateways to map timing and 29
synchronization field (e.g. mapping of SYT fields to and from AVBTP timestamps). Below are some notes that 21

still appear wuseful fe>»m previous work webve don 22
1394 to 1722 conversion: gi
a) - Convert SYT field to AVBTP presentation time 52

b) Leave SYT field intact AVB ignores it 27

¢) Exchange crossmestamp packets with other 1394/AVB Gateways gg

d) Could strip the 3dit SPH to save a quadlet 30

1 Not really worth while g;

1 Would introduce jitter on 13940-AVB-to-1394 33

1 AVB Listener ignores SYT field gg

1722 to 1394 conversion: 36
a) |If SID=63 (AVB Talker) g;

1 Convert AVB Presentation Time to SYT field ig

1 Possible problems with 2ms SYT field on Part 2, 3,5 & 6 41

b) Exchange crossmestamp packets with ath 1394/AVB Gateways fé

c) Possibly recreate SPH if 1394-AVB gateway stripped it when putting 1394 packet onto the AVB network 44

1 IfSID<>63 jg

1 And SPH = 1 (MPEG traffic, IEC 61888and 6188%) 47

d) Larger range of AVB Presentation Time Offsets could require baffen gateway 38

50

51

52

53

54

55

56
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<<Editorobs

70

THIS PAGE LEFT INTENTIONALLY BLANK
qalse tiee:templdtel agtomatikallyofa@ces Annexes to start on an odd numbered page>>

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



IEEE P1722/D1.0 Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks
2008-08-10

Annex C(normative) MAC Address Acquisition Protocol
(MAAP)

1

2

3

4
. 5
C.1 Overview 5
Multicast MAC addresses will be required by AVBTP for the transmission of media stream from one talker to multiéle
listeners. As AVBTP runs directly on a layer 2 traprgpthere is no existing protocol to dynamically allocate multicast,
MAC addresses for AVBTP. 10

11

A reserved block of Multicast MAC addresses has been reserved for the use of AVBTP these arexfom xx-xx-xx 12
through yyyy-yy-yy-yy-yy. < < Ed i t o,rthis sange will ke filled in once we have the range allocated to us from13
the IEEE>> 14

15
The MAC addressAcquisition Protoco(MAAP) specifies a mechanism to dynamically allodsiaticast and Unicast 16
MAC addresses ia specifiecaddressange. Thdasepratocol uses aequest, announce, defend and release mechanism
and also has been designed to allow for future enhancements of supporting a MAC address assignment servéfvia th

assign and wassign mechanisms 19
20

In the case of AVBTP using MAAPng applicatio that uses addresses from the AVBTP multicast address range must

make use of the AVBTP Multicast Acquisition Protocol to request and defesel #uldresses. 22
23

To obtain aset of addresses, application randomly selects a multicast address froniéise@e range andnulticass 24
probe packets containing the desired addrasge The application then listens for defend response or assig25
command. A defendesponsendicatesthat the address is in use. If no responses are received the multicast addréss is
then assigned for use by the application. If any response is received indicating the address is already irnthese2then
MAAP layer randomly selects a new addreasgeand begins sending probe packets containing the new addngss 28
The process is peated until an addresangeis successfully obtainedt which point the MAAP layer informs theZ9
application of the resulting address range 30

31
Oncethe MAAP layerhas obtainedraaddress it is required t@member andlefend the address until it isntil it is 32
released by the applicatioefending an address consists of listening for probes to use the address and respondingsto the
probes signifying that the address is already in use. 34

35
MAC addresses can be allocated individually or as a consecutive réniyeAAP entity that is alreadyacquiredany 36
address in a probed range must respond to the probes to defend its address. 37

38
<<Editor & Question, Bve defined this protocol for 802.hetworks, what about 802.11??>> 39

40

41
C.2 Protocol Message Format 42

43
All MAAP framescan be transmitted with or without an 802.1Q tag in the frame. It is recommended that MA%B fra

be transmitted using 802.1Q tagging. If the frame is tagged, tisbalitbe transmitted using 802.%@ld with a fixed 45
Priority value of 6 and a VLAN ID of zero(0). For 802.3 and example is shown in the figure below.

a7
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 N T 00 Note: A sending device may send
-16 DA (destinationl MAC address) 02 MAAP framesin an Untagged
1 i formatbutit is recommended
-14 04
802.3MAC AR R R T N TR N NN TR NN TR R SR N that MAAP frames be 802.1Q
header -12 L os | tagged with PCPvaluesetto 6.
-10 ., , SA(source MACaddress) = = 08
-08 Il Il Il Il Il Il Il I Il Il Il Il Il Il Il 10
802.1Q Tag -06 L TPIID (80%1F|)/Q C 8|10q16)| el 12
field” 04) pcpee) [o| |, | VID(VLANIdentifier 0) | 14
Ethertype -02 Ll ?tyrl)e (MAAP |: TIB Dl vallue) Ll 16
00 18
A MAAP control frame data VA
J. Optional padding (to ensure minimum size 1,
™ 802.3 frame size) "~
42-1500 L Iethlernlet_lcrcI .., , |eo-1518
L L L L L L L | L L L L L L L

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

a) version_and_flags:field: 8 bit byte with the following subfields defined:
1 ver (version) most significant 4 bits of this byte
1 flags: least significant bits d 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 17 802.3 MAAP frame format 1
2
transmitted first 3
0 1 4
0123456789012345 5
00 L V;CI’ L | |ﬂa|gs| | L rpeslsaqe—ltyple L g
02 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 8
04 requestor_address 9
1 1 1 1 1 1 1 1 1 1 1 1 1 1
06 | 10
L L L L L L L L L L L L L L 11
08 | | | | | | | | | | | | | | | 12
10 reqluested_sltart address 13
| | | | | I - 1 | | | | | 14
12 AR R T TN N T NN AN TN SO TR N N N 15
14 L L L L L re(I:IueIStqd_(l:Oulnt L L L L L 16
| | | | | | | | | | | | | | 18
18 | | | | | SItarlt_afjdrlessl | | | | | 19
20 L L L L L L L I L L L L L L L g?
22 T R N R B |C0ﬁ'mt| T R N R B 22
24 | fenew_timeout (assign messageonly) 23
transmitted last 24
25
. Theframetype is identified in thenessage_typfeld as follows: ;S
28
Table C.10 MAC address Acquisition protocol message types 29
. 30
Value FUNCTION Meaning 31
(decimal) 32
0 - Reserved 33
1 MAAP_PROBE ProbeMAC address(esyame 34
2 MAAP_DEFEND Defend addregss)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 sent witha multicastdestination MAC address set to theservedMAAP protocol Multicast 41
address ofzz-zz-zz-zz-zzzz. <<Edi t or 6s not e, this reserved Multicast
this document per IEEE rules andprocedures. Current suggestion is that it is in the same OUI and address range!3
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 Ehertype field shall bees to the 802.1Q Ethertype 81-00e. 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 Identifier shall be set to zero(0). 56
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The main Ethertypefield shall be the MAAP reserved Ethertype of-nng< <Edi t or 6s not e: Thi s
allocated in a future version of this specification per normal IEEE procedures>>

In a Probe messagtherequested_start_addressdrequestedcountfields shall be set tdhe startMAC addresss of the
requested rangend the total number of MAC addresses requested

Therequested_start addremsdrequestedcountrepresent an inclusive request for MINC addresss betweera range
of addresses.

In a Response messadiee Start Address andountfields shall be %t to values of the start ardunt valueof the range
of addresses that conflict with the requested range

C.3 Requesting an address range

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

If the application has previously obtained aafdress rangand has access to persistent storage, the application should
have recorded the previous addnessgeand should attempt to reuse the saved addaesge

If no previous addresses mgepreviously allocated then tiMAAP entity randomly selects an address range based on the
number of addresses requested by the application to aequra range of addresses specified by the application (for
example, the AVBTP reserved multicast addmesgye). The MAAP entity selects a subset of that range based on the
count of addresses requested and where the requested start adiirlesseidising a pseudcandom number generator
with a uniform distribution across theservedange xxxX-XX-Xx-xx-xx through yyyy-yy-yy-yy-yy.

The pseud@andom number generation algorithm must be chosen so that different hosts do not generate the same
sequence of numbefer subsequent Probe frame3he pseudoandom number generator should be seeded using the
least significant bytes dEEE 802 MAC address of threquestor

Oncethe addrests selected thMAAP entity will start the address acquisition process. It starts by:
I Setting the maap_probe_counter to MAAP_PROBE_RETRANSMITS.
I Formatting a new probedme with:
A requestor_start_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 theaumber of contiguous MAC addresseguestd
A start_address field 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_probemer setting it to a random valselected uniformly in the randpetween
MAAP_PROBE INTERVAL_BASE to MAAP_PROBE_INTERVAL_BASE plus
MAAP_PROBE_INTERVAL_VARIATION milliseconds

If a defend response or announce indicaframeis received that contains a conflicting address rasgeported in the
start_address ancbuntof that frame then theMAAP entity shall randomly select a new set of addressesl set the
maap_probe_counter to MAAP_PROBE_RETRANSMITS.

If an assign message is received where the requestor_address, requested_start_address andawuprastetl_the
sent probe meage, then the MAAP entity will start the announce process and inform the application of the assigned
MAC address range from the start_addresscanaitfields of the incoming message.

If a maap_probe_timer expires, then the MAAP entity will decremenhtiep_probe_counter.
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- 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. 2

- If the maap_probe_counter is greater than zéen the MAAP entity will retransmit the current address range,
decrement the maap_probe_counter by one and restart the maap_probe_timer to a new random valueiselecte
from uniformly in the range between MAAP_PROBE_INTERVAL_BASE té

MAAP_PROBE_INTERVAL BASEplus MAAP_PROBE_INTERVAL_VARIATION milliseconds, 6

7

8

. . 9
C.4 Announcing an acquired MAC Address Range 10

Once an address range is acquired, the local MAAP entity shall announce to the network by sending announce message

to the network. It does this by: 12
13
i Setting the map_announce_counter to MAAP_ANNOUNCE_RETRANSMITS. 14
i Formatting a new announce frame with: 15
A requestor_start_address field set to Unicast MAC address associated with the MAAP entity 16
A requested_start_address fieldtsethe start of the address range acquired 17
A requestedcountfield set to thenumberof addresssacquired 18
A start_address field set to the start of the address range acquired 19
A countfield set to thevumber ofaddresssacquired 20
i Sending the frame to the network 21
i Decrementing the maap_announce_counter by 1 22
i Starting the maap_probe_timer setting it to a random value selected uniformly in the range between 23
MAAP_ANNOUNCE_INTERVAL_BASE to MAAP_ANNOUNCE_INTERVAL_BASE plus 24
MAAP_ANNOUNCE_INTERVAL_VARIATION milliseconds, 25
26
<<Editords note: n e e annoances repeatxirttil cduret is eeroaetr.candthavé similar text or2 /
refer to C.5 on defending and address during the announcement phase. >> ;g
30
_ 31
C.5 Defending a MAC Address Range 32
33
Oncethe MAAP entity hasacquireda set of addresses it massodefend those aftlesses. gg
36

If the MAAP entity receives a Probe that conflicts with any ofdtxjuiredaddresses ishall send aDefend esponse
frame back to the source of the Probe. The Respdname shall contain copies of the requestor_addresé7
requested_start_adsis and requestetbuntfrom the received Probe frame. It also then repstagt andcountof the 38
conflicting address rangm the start address armbunt fields of the defend response framén the case that the>?
application has obtained multipAC addressranges that conflict with the requgten any one of the adkbs ranges

that conflict shalbe sent in the response. If another Regfiasteis received that conflicts with the address range rot
sent in the respongsihen a respondeameshallbe sent back to the source containing this address range. 42

43
The MAAP entitymay send multiple Response packets to a received Probe if the application has multiple address‘lflanges
that conflict with the address range specified in the probe. jg

If the MAAP entityreceives an Announce message that conflicts with any of its assigned MAC addresses, then Shother
MAAP entity has a conflicting address range that it has acquired (possibly due to message loss, merging networ‘ﬁé, etc.)
In that case the receiving may semrte and only one Defend message for that address range. If a subsequent anngunce
message is sent from that remote MAAP entity, then the other side will not yield, so the local MAAP entitySQhaII
relinquish that MAC address range. shall send a Defend resfiame back to the source of the Prabé informing the
application of the address range being relinquished. gg

54
55
56
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Annex Z(informative) COMMENTARY

This is a temporary Annex intended to record issues/resolutions thereof as theppogjeet!s. It will be removedipr
to Sponsor ballot, and should be ignored for the purposes of TGANG.

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

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

<<E d i smoted@onsensus appears o be that AVBTP will not specify this
for all management and specification of Stream IDs and their associated MAC addressess of today, 802.1Qat
does support both Unicast and Multicast MAC destination addresses>

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

Group opinion from 20009-23 Santa Clara meeting: We should hopefully have some mechanism to make this more
plug and play to have some mechanism to automatically have AVB bridges iAlBTP end stations on what the
current value of Priority Code Point (PCP) is to be usedl&ss Aandclass Bstreaming traffic if it is changed from the
default.

<< Edi t or200806-u9 Thia s @n 802 issue. It is a know issue, but will be wad by that working group
not by the 1722 group>>

Z.3 Does AVIC protocol need its own subtype?

Would it be more appropriate to make AV/C the standard control for 61883 and use cd of 1 and sulypanob0
should AV/C be used for anything besides 6/88C encapsulation??

<< Editorés note: Cl osed. AV/ C will no |l onger be carrie

from this standard. Instead, applications needing AV/C shall use AV/C over UDP/IP and will require that AVBTP
end stations that run AV/C protocol also require to have a UDP/IP stack and use the protocol being developed by
the 1394 Trade Association>>
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Z.4 Need to define more details on format and function of AVBTP source Timestamp and 1
relationship to use of the 61883 SYT field g
4
T Current consensus high |l evel definition is fANomina
1 For fragments, needs to be the same value for each fraghd&83 type packets will want to be launched i
125us intervals (8 kHz clock) 7
1 AVBTP will also need to €al with time changes in 802.1AS. 8
1 Alternate proposal is that it is not tied to an 8kHz clock and is instead tied to the media clock and can be @ised as
presentation time. 10
1 Format of field is TBD (based on decision from 802.1AS) 11
9 Full resolution target at ~sond. 12
f Discussions to date have been where this timest3amp
when the frame is scheduled to be passed to 802.1Qav shaping for subsequent egress transmission). 14
1 Further discussions will hopefully ciéy the use of this field as we get further in our work on Timing aﬁ@
Synchronization details. 17
<<Editords not e: We have made good progress on thiSs &

draft sections for changes in timing and synchronizatin for common, 61883 and Annex B. Current consensus (to!9
my understanding) is: 20
1 we will not use the CIP header SYT field for the AVBTP end stations, we will use the AV
timestamp field. Only 1394 to 1722 gateways will need to deal with i
translationghanagement.

24

1 we will keep the avbtp_timestamp field at 32 bits 25

1 we will use nanoseconds since epoch giving a resolution of around 4 seconds. 26

1 avbtp_timestamp will be used for presentation time similar to the way that presentation tu@g is
used in IEC 61883. 29

1 we will default to 2 milliseconds to add to sample data ingress time to create presentation tigie to
put into the frame. 31

1 for 61883 type traffic with SPH=0 we will use the SYT_INTERVAL mechanism (DBC usedgé)
calculate which sample frame the timestamp is rélzm) but use the avbtp_timestamp fiel
instead of the SYT field.

35
>> 36
37
<<Editor s -06I5dethave nevGdregd that when it comes to 61888 and 618837 support (MPEG 38
Transport Stream (TS) packets support, we will follow the same convention as ispgported in 1394 networks. 39

This convention is that all Transport Streampacketshave a one quadlet (four byte) source packet header with a 40
valid timestamp. In the case of 1394, this was based on seconds, cycle and cycle offset. For 61888 618837 41
over AVBTP, we will use the same source packet header quadlet, but use 802.1AS based presentation time (32 bits

of nanoseconds) instead of 1394 based cycle tirre. ji

45
46
47
48
49
50
51
52
53
54
55
56
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Z.5 Need to define how 802.1Qat stream IDs are used by AVBTP

1 Need to define relationship of stredbs with source and destination MAC addresses.
1 Need to have a standard Stream ID value that indicates that stream ID contains no data (perhaps all zeros or all
ones?) so we can have control frames that either relate to a single stream or to a provosofapgsi protocol
(subtype). | would assume all zeros would be better as all ones in addresses are usually used for Broadcast.
1 Need to define how stream ID management ties into AVBTP session management.
<<Edit or 30806 bdMethave addedthestram val i d bit in al/l AVBTP frames
above is no longer an issue. As far as destination MAC addresses goes, the assumption is that AVBTP end stations
will get all they need from 802.1Qat as far as correlating between MAC addresses astteam IDs with the
addition that AVBTP has now also defined in Annex Ga mechanism to use a Zeroconf likenechanismto request
one or more unique MAC addresses using a query and defend mechanism.>>

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

<<Editordéds note: cut and paste from Craig Guntherds cont |
1. What about playing samples if presentation time has already passed?
What if it only happens once?
A What if it consistently happens?
A Consumer only?
A Visual indicatbn if samples are discarded?
2. What about presentation time that is so far in the fu

<<Editor 6s -061bdThis leas rbtObBed discussed for a while. We should probably discuss this at the
Fremont face to face meetig on June 19, 2008>>

<<Notes from Fremont meeting:This is a good application to try and support. Use cases:
- Talker specified to make sure listener processes late frames
A Could have a bit in the frame to specifyi p| ay a(exampkey 0
emergency announcerent)
- Listener specified

Examples:
A Feature on a speaketo play anyway (example debug)

<<Meeting notes:

Try adding subtype to diagram for 802.3

Look into changing 802.3 field specification (less text, point more)

Update protocol specification to point&62.1BA

Check with Andy Yanowitz of Apple on 8834 -7 timestamps and any opinion on updati®83
Formalize Annex Z to include open, closed, etc. status removeéditorn ot e s

Add Presentation timélways Play (AP)bit

If early or on time, play on spédigd time

If late and bit set, then it is OK to process data even if late
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Add a new Annex Z issu&hould we add an error reporting mechanism, late packet as first error code
Solicited errors

Unsolicited errors

<<END OF CURRENT DRAFT DOCUMENT>>
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