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develop standards, and are not a general forum.

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

PLEASE NOTE: Comments whose distribution is restricted in any way cannot be considered, and may not be
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Editor of the P1722 Working Group: Chair of the P1722 Working Group:
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1871 SHARON LN email:rboatright@harman.com
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1

Draft Standard for Layer 2 Transport :
. .. . . . 2

Protocol for Time Sensitive Applications in
. 6
Bridged Local Area Networks i
9

10

11

12

1. Overview 13
Increasingly, entertainment media is digitally transported. Streaming audio/video and interaptivatiaps over 14
bridged LANs need to have comparable 4tiake performance with legacy analog distribution. There is significant e_nLé
user and vendor interest in defining a simple yet common method for handlirgmeahudio/video suitable for 2

consumer @ctronics, professional A/V applications, etc. Technologies such as IEEE 1394, Bluetooth and USB exist
today but each has their own encapsulation, protocols, timing control, etc. such that building interworking functigns is
difficult. The use of a commorudio/video transport over multiple IEEE 802 network types will realize operational gnd
equipment cost benefits. By ensuring that all IEEE 802 wired and wireless devices share a common set of transport
mechanisms for timsensitive audio/video streams, vessden the effort of producing interworking units between IE%

802 and other digital networks.

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

27
1.1 Scope 28

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

through IEC 61883%. 33
34
<<Editord6s note: The above text was copied from tage
appropriate.>> 36
37
1.2 Purpose 38
39

This standard will facilitate interoperabjlibetween stations that stream tisensitive audio and/or video across LANgQ
providing time synchronization and latency/bandwidth services by defining the packet format and stream setup, gontrol,
and teardown protocols. 42
43
<<Editords not e: coped fromihe VEEE R1822 PARwWTEhis will be expanded or edited as44
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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[R13] IEC 618838 (work in progress) Consumer audio/video equipméngital interface- Part 8: Transmission of
ITU-R Bt.601 style Digital Video Data

[R14] 1394 Trade Association TA Document 2003017 IIDC 1B84ed Digital Camera Specification Ver.£.31
[R15] <<Edi t o r dBD: Plawgh@der for other 1394TA documents>>

[R16] <<Edi t o r dBD: Plawgha@der for any IETF RFCs (if we needo refer to any in future versions of
this specf>>
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Also hopefully the boilerplate text from the template (2005) is stilezxt/OK>>

<<Editords note: For some reason, my PDF con
footnote For now, here are the Ilinks in an editor

rter tool i

Ve
6ss>note to ma

New and revised IEEE standards and drafts are available for sale individtgdl/¢hop.ieee.oryy/and are also

available, via an online subscriptianttp://standards.ieee.org/catalog/olis/index.ptml The Get | EEE 802EE
(http://standards.ieee.org/getieee802/portfolio hgrants public access to view and download current individual

electronic (PDF) IEEE Local and Metropalit Area Network (IEEE 802®) standards at no charge twelve months after

publication.

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

1394 Trade Association (1394TA) Members can download the 1394TA specifications for free from the members'
website. Please note, however, that the copy right for each specification belongs to the 1394TA. Membership information
can be found atittp://www.1394ta.org/About/JoinFor noamembers, please contashider@1394ta.ortpr

information on how to obtain a copy of the 1394TA specifications and TechnitiatiBs

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

%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. Memli&i@innation can be found at:
http://www.1394ta.org/About/JoinFor noamembers, please contgshider@ 1394ta.orépr information on how to obtain a copy of

the 1394TA specifications and Technical Bulletins . The mailing address for the association is at: 1394 Trade Association Offic
1560 East Southlake Blvd., Suite 242, Southlake TX 76092 USA

4 Internet Requests for Comments (RFCs) are available from the Dok Information Center, SRI International, Menlo Park,

CA 94025 USA. They are also available on the World Wide Web at the following tRLA/www.ietf.org/rfc.html
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3. Terms, definitions, and notation

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 &smplemented.

312may: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 stamdidrana which

no deviation is permitted (fishall o means fiis required too

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 actioefisrprd 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 AVBTRocol, 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 inahiext 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 poirdgf an AVBTP clock for AVBTP communications to the communications
network.

3.2.6big endian: A method of transmitting a mulbiyte 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:P802.1Qav data stream traffic class with 12 Bbservation interval

3.2.10classB:P802.1Qav data streamaffic 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 data.
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 time:The maximum amount of time required by 802.1AS to elect and propagate new
grand master addss.

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

18 Copyright © 2007 IEEE. All rights reserved
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while it had beenysichronized/syntonized to the other clock, is said to be in holdover or in the holdover mode, as lohg as
it is within its accuracy requirements. 2

3
3.2.17holdover mode:When the 802.1AS clock is possibly instable due to a change in grandmaster a listener and 4alker
shall revert to internal timing mode, ignoring the 802.1AS clock until the 802.1AS clock has once again stabilized. 5

6
3.2.18ingress time:Ingress time is when the sample is sent by the talker application to the AVBTPHayekample, 7
on an 12S interface this ian 802.1AS timestamp of the word clock transition for the received sample. 8
9
3.2.19link : A network segment between two IEEE 802 ports. 10
11
3.2.20listener: A listener is a receiver of a stream. 12
13
3.2.21maximum holdover time: The maximum time allowed for Grandmaster Selection plosk stabilization on a 14
listener. 15
16

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

19
3.2.23node: A device that can issue or receive AVBTP communicationa network gg
3.2.240ctet: Eight bits of data, used as a synonym for byte. gg
3.2.250ctlet: Eight bytes of data. gg
3.2.26port number: An index identifying a specific AVBTP part gg
3.2.27presentation time: Presentation time is the ingress time plus a delay constant gg
3.2.28quadlet: Four bytes oflata. g?

3.2.29synchronized clocks:Two clocks are synchronized to a specified uncertainty if they have the same epoch a %
their measurements of the time of a single event at an arbitrary time differ by no more than that uncertainty. The
timestamps generated by twgnchronized clocks for the same event differ by no more than the specified uncertaint)\/j,5

3.2.30syntonized clocks:Two clocks are syntonized if they share the same definition of a second, which is the tlmeﬁs
measured by each advances at the same rate. Theyrmeay not share the same epoch. 38

39
3.2.31talker: A talker is the source of a stream 40

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

complete within the time specified. 43

3.2.33timescale:A linear measuref time from an epoch. jg
46
47
48
49
50
51
52
53
54
55
56
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3.3 Unimplemented locations

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

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

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

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

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

3.4 Numerical values

Decimal, hexadecimal, and binary numbers are used within this document. For cdmiityaldhumbers are generally
used to represent counts, hexadecimal numbers are used to represent addresses, and binary numbers are used to describe
bit patterns within binary fields.

Deci mal numbers are repr esent edmalinumbérshaesirepresented layla stiing of 1 , 2,
one or more hexadecimal-@A-F) digits followed by the subscript 16. Binary numbers are represented by a string of one

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

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

These notational conventions have one exception: MAC addresses and OUI/EUI vatepsegented as strings ob&
hexadeci mal numbers separated by hyp80€R0800dmbd wirt hout a
AAA5110.

3.5 Notation of fields and values taken from other documents

<<Editords note: Forantlyeewwmkedtme ndatioh Section to nmoeevaway Bomghe terhpiate
conventions irsome areas such that | can mékis document closer to the formats, conventions, diagrams, and
symbols/mnemonics used in IEEE 1394 and 1394TA documents which in my ogiiosér to what and how we need
to document in this specification. This hopefully also should make it easier for implementers who wish to port their
1394/61883 technology to 802.1/802.3 Ethernet and 802.11 wireless networks. All comments on thigrehange
welcome by the editor

S

u

It is also the editorés intent to take out wunused templ at

conventions, descriptions on how to document registers, etc. If it turtisabute need to add anythiese types of items
in future versions of the spec, then these portions of the template can be put back into the decument.

This documentses fields and values defined in other documents with multiple methods of defining such things as usage
of upper ad lower case, usage of underscore characters, italicéysetois document is intended to use these multiple
protocols, its additional intent is also to make it easier for readers and implementers of those documents by not using
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different names and notah for thosefields and valuesSo the following conventions are used for field names from other

documentdo match the convention from those documents 2
3
a) Fields from IEEE 802.1Q: Fields are in all uppercameunderscorg@xamples: DA, SA, TPID, CFI, VIp 4
b) Fields from IEEE 1394: Fields llower caseexcept for acronyms within the field namwéih optional S
underscore(examples: tcodaata_lengthsource_ID) ?
c) Fields from IEC 61883: Fields always starting in uppercase, acronyms in uppercase, abbrevi&ttions wit g
uppercase first followed by lowercase, no underscores (examples: DBC, DBS, Rsv). 9
. . 10
3.2.2 Bit, byte, doublet, quadlet and octlet ordering 11
12

Similar to Internet Protocol (IP), thisqtocol isagnostic to the underlying bit order used by layers belovhirdore all 13
frame and packet formats contained within are specified as a series of 8 bit bytes where tirarzariasionreception,

storage and retrieval of bits within the bysgemachine and/or lower layer specific. 15
16

This document uses the same conienas IEEE 1394 for abbreviating the following terms: 17
a) lIsb: least significant bit 13

b) msb: most significant bit 20

c) LSB: least significant byte g;

d) MSB: most significant byte 23

24

Like Internet Protocol, the actual ordering of multiple bytes to store larger numberayw @frdatas specified in big 25
endian order where the first byte of a minijite number is the most significant byte and the last byte is the least 26
significant byte. 27
28

The significance of the interior bitgithin a byteuniformly decreases in progressionrfr msb to Istand is shown in this 29
document in a left to right order as follows 30
31

32

msb Isb 33

34

O 0 0 0 0 0 0 1 35

] ] ] ] ] ] ] 36

37

Figure 3.1 - Bit ordering within a byte 38
39

For theabove figure, this would represent a decimal value of 1, a hexadecimal valug afida binary value of 40
0000000% 41
42

This protocol specifies that all data to be transmitted and received for control and data frames shall always be usifgan
integral numbebf 4 byte quadletsA quadlet is a series of 4 byte&hin a quadlet, the most significant byte is that 44

which is transmitted first and the least significant byte is that which is transmitted last, as shown below. 45

46

msb Isbmsb Isbmsb Isbmsb Isb i;

0 000000 1o 00000 10}00 00001 1J0 0 0 0 0 1 0 O 49

| | | | | | | | | | | | | | | | | | | | | | | | | | | |

50

Figure 3.2 - Byte ordering within a quadlet 51

52

For the above figure, this would represent a quadlet holding four byte array of 1, 2, 3, 4 decimal. 53

54

A quadlet may contain bit fields of any length betawv&eand 32 bits transmitted or received as a series of. Wten a 55

field spans more than one byte, the point where it spans the byte is shown as a large tick mark as follows: 56
Copyright © 2007 IEEE. All rights reserved 21
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transmitted first

[T N NN NN NN SR N A | IexlamPIeT4_|bytr:->_qualdle$_figldI L1

|
transmitted las

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 &sifsi

transmitted first

— example_octlet_8 byte field —]

Figure 3.4 - Example octlet 8 byte field

When block transfers take place that are not quadlet aligned or not an integral number of quadlets ptiorzssambe

made about the ordering (significance within a quadlet) of bytes at the unaligned beginning or fractional quadlet end of
such a block transfer, unless an application has knowledge (outside of the scope of this specification) of the ordering
conventions of the other bus.

22 Copyright © 2007 IEEE. All rights reserved
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3.5.1 Field value conventions

A WNPE

This document describes values of fields. For clarity, names can be associated with each of these defined values,5as
illustrated inTable3.1. A symbolic name, consisting of per case letters with underscore separators, allows other 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 13

1 WRAP_ALLOW | Frame passes through wrap points. 14

15

2-3 0 Reserved 16

17
Unless otherwise specified, reserved values are reserved for the purpose of allowing extended features to be defined in
future revisionof this standard. Devices conforming to this version of this standard do not generate reserved valuegyfor
fields, and process fields containing reserved values as though the field values were not supported. The intent is tpgensure
default behaviors for ture-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 value of rles®), 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 backgraifhd
material. Such notes never contain normative information, and implementers are not ttecaiiteere 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

Copyright © 2007 IEEE. All rights reserved 23
This is an unapproved IEEE Standards Draft, subject to change



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

IEEE P1722/D0.07
2008-04-06

4. Abbreviations and acronyms

This document contains the following abbreviations and acronyms:

24

1394TA
IEEE
ACK
ANSI
AP

AV
AVB
AVBTP
AVIC
BC
BMC
BMCA
BSS
cd

CFI
CID
CIP
cntl
CoS
CRC
CTP

DA
DRM
DSS
DTCP
DTLA
DVCR
E2E
EISS
ESS
EUI

fc
GASP

IEEE 1394 Trade Associatiom{vw.1394ta.ory
Institute of Electrical and Electronics Engineers, Imovy.ieee.ory
acknowledge

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

audio/video

audio/video bridging

audio/video bridging transport protocol

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

best master clock

best masteclock 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

degination MAC address

digital rights management

distribution system service

digital transmission content protectiomvfw.dtcp.org
Digital Transmission Licensing Administratamw.dtcp.org
digital videocassette recorder

end to end

enhanced internal sublayer service

extended service set

IEEE Extended Unique Identifier

fragmentation control

global asynchronous stream packet
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GM grandnaster
GMT Greenwich mean time
GPS global positioning (satellite) system
HD high definition
hdr header
IEC International Electrotechnical Commissiamww.iec.ch
IEEE Institute of Electrical and Electronics Engine@ssvw.ieee.ory
IETF Internet Engineering Task Foroeww.ietf.org
IS integration service
ISO International Organization for Standardizatiomwiw.iso.org
WU interworking unit
kHz kilohertz (thousand cycles per second)
LAN local area network
LLC IEEE 802.2 logical link control
LLDP IEEE link layer discovery protocol
LSB least significant bit
LMI layer management interface
M mandatory
MAAP MAC address acquisition protocol
MAC media access control
MACsec  media access control security
MHz megahertz (million cycles per second)
MPEG Moving Pictures Expert Groupitp://www.chiariglione.org/mpe}/
MS master to slave
MSB most significant bit
MTU maximum transmission unit size
N/A not applicable
NTP network time protocofwww.ietf.org/rfc/rfc1305.txt
O optional
ocC ordinary clock
Oul IEEE organiationally unique identifier
P preliminary
P2P peer to peer
PAR project authorization request
PCP priority code point
PICS protocol implementation conformance statement
PLL phased lock loop
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PTP
QoS
Rsv, res
S Bridge
SD

Sl

SID

SM

src

SRP
STA
TAI
TBD

TC

TG

TLV
TPID
TS

tv

uTC
VID
VLAN
WG
WLAN

XTS

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 protocol
(wireless LAN) station
temps atomique international (internatdbatomic 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 Netwdk
working group

wireless local area network
prohibited

cross timestamp
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5. AVBTP base protocol 1

2
<<Editords note: This section wil!/l define the fibaseg pr
be an optionah @veroAYBTRd® d@émd so that we can adhis addi
section is intended for formats, functions, etc. that

6
5.1 Overview ;
<<Edi tord6s TB»>be: Text 9

10
5.1.1 General assumptions/operations E

<<Edi tor 6s not ebsectbrsisstill mastly tut amchpasterfrdm tiselassumptions document and needsﬁ
further refinement, will be edited in future drafts of this document>>

15

16

. . S 17

5.1.1.1 Link bandwidth utilization 18
AVB classAtogether with AVBclassBtraffic cannot use more than 75% of a bnk b a n Thevierdaining 25% (or 19
more) shall be reserved for né&VB flows. 20
21

22

. . 23

5.1.1.2 Functional device type names 24
AVBTP will have Talkers, Listeners and Controllers 25
1 A Talker is the source of a stream g?

1 AlListener is a receiver of a stream
1 A Controller is a devicéhat introduces and manages talkers and listeners, and manages groups of sessions’

Any physical device can be any combination of these :2%(9)

31
32
33
34
5.1.1.3 Interoperation with 802.1 bridges 35

AVBTP will interoperate with AVB 802.1 bridges. 36

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

37
I f a stream traverses a bridge that i s not AVB 80%.1
interoperation with non AVB capable bridges is beyond the scope of this standard. 40

41
42

5.1.1.4 Point to point operation 43

AVBTP will be able to run in a point to point fashion when two AVBTP end stations are connected directly via an4I$EE
802.3 Ethernet connection. 46

. ~ . . 47
<< Editorés question/ comment: What about point to pOI N

49
50
51
52
53
54
55
56
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5.2 802.3 Media specific encapsulation

This sedbn 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) Source MAC address: 48 bits

c) 802.1Q protocol header: 4 bytes consisting of:
1) Tagged Pracol Identifier (TPID): 16 bits
2) Canonical Format Identifier (CFI): 1 bit
3) Priority Code Point (PCP): 3 bits
4) Virtual Local Area Network (VLAN) Identifier: 12 bits
5) AVBTP Ethertype: 16 bits

For 802.1Q operation (VLAN tagged frames) the Ethertype field immetbdowing the source MAC address is known

as the Tagged Protocol Identifier (TPID) field and is set to §1B0r this case the AVBTP Ethertype is at an offset 4
bytes past the start of this field.

Figure5.1 shows an AVBTPframeencapsulated within an 802.3 frame with an 802.1Q header (also known as an 802.1Q
VLAN Tag field):

<<Editords note: The 802.3/802.1Q frame format di agr ams
frames in the document due tdhe fact that the Ethernet header is either 14 or 18 bytes long and therefore not

aligned up on a quadlet boundary. It is also not the edi

the reader through the basics of what this fields areyhat specific requirements of the field values and usage are to
support AVBTP. All other format and usage of the fields that are 802.3 and 802.1Q specific will be referenced to
rather than specified here. The diagrams themselves are therefore technigaihformational, as they provide some
duplicate information provided in other standards. The editorwelcomescomments on if he should move the
diagrams to an information Annex or if it is OK to label the diagrams as informational, but the text as normatie
(i.e. the text will have to specify how to use the fields for AVBTP)>>
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Figure 5.1 - AVBTP frame within an 802.3 frame with 802.11Q tag field
transmitted first
-18 N 00 | Note: AVBTP datastream frames
14 e LS 04 AVBTP control frames may use
802.3MAC AR R S R S N SO N R T N N N S this format on transmit. All
header -12 o 06 | AVBTPdevicesmustbeableto
10 SA (source MAC address) 08 repelve dataor control framesin
TR N N Mt At N L L1 this format.
-08 L L L L L L L I L L L L L L L 10
802.1Q Tag -06 L TPllD (80%1'?/(2 C 8|100|16)| e 12
field* 04l pcp |7 VID (VLAN Identifier) 14
| | | | | | | | | |
Ethertype -02 [ eltyple ('?‘VBlTP| - TB I|D Valluel) [ 16
00 18
A AVBTP data stream or control frame A
J. Optional padding (to ensure minimum size 1
T 802.3 frame size) "
42-1500 L ethemet crc ~~  ]60-1518
| | | | | | | I | | | | | | |

transmitted last
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Figure5.2 shows an AVBTHrameencapsulated within an 802.3 frame without an 802.1Q header:

Figure 5.2 - AVBTP frame within an 802.3 frame w ithout an 802.11Q Tag field

transmitted first

-14 T 00 | Note: Only AVBTP control frames
-12 DA (destination MAC address) 02 | mayuse this format, stream data
11 11 ' 04 frames shall always have 802.1Q
go2.3mac -10 Lo L s tag field
header g 06
| | | | | | | | | | | | | |
-06 SA (source MAC address) 08
| | | | | | | | | 1 | |
-04 | 10
L L L L L L L L L L L L L
Etherype 02| | | | eype(AVBTR=TBDvaug) |12
00 14
A AVBTP control frame A
J. Optional padding (to ensure minimum size )
T 802.3 frame size) "~
46-1504 L ethernet_crc ., , |e0-1514
1 1 1 1 1 1 | 1 1 1 1 1 1 1

transmitted last

5.2.1 802.3 Destination MAC address field
For AVBTP stream data frames, MAC Destination Addresses shall be unique for the Layer 2 network and may either be
unicast or multicast addresses.

<< Edi t oMeédsto modifyy/&dd tex here now saying that for AVBTP stream data frames, we will require
the use of 802.1Qat to allocate, free and generally manage both destination MAC addresses and stream IDs for
individual AVBTP data streams.>>

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

5.2.2 802.3 Source MAC address field

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

30 Copyright © 2007 IEEE. All rights reserved
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5.2.3 802.1Q header field 1

Depending on the subtype of the AVBTRme the 802.1Q header may or not be required based on the foIIovgng
general rules: 4

5
a) Alltalkers shall send stream data frames (those frames with the cd bit set to 0) with an 802.1Q header present
This is due to the fact that the PCP field is required to indicate whether the stre@fads/or ClassBstream. 7

b) Talkers and controllers may sertcesim control frames (those frames) with an 802.1Q header. g

c) All AVBTP compliant devices (talkers, listeners and controllers) shall be able to receive and process AVBTB
data and control frames with an 802.1Q header present. 11
12

Additional rules for handling 0802.1Q headers may be listed in subsequent sections for current or future protocols3that
use AVBTP in current or future versions of this standard, but they shall not violate the above general rules. 14
15
The following rules shall apply for fields in the 802.h€ader if it is present: 16
17
18
. . . 19
5.2.3.1 802.1Q tagged protocol identifier (TPID) field 20
All frames with and 802.1Q header field shall set the TPID fieldEthertype in the frame) 81Qfhexadecimal. 21
22
23
— 24
5.2.3.2 VLAN identifier 25
<<Editords note: t he intheformatfram my RdawsrPomtecentributon, these nesdid be | 25
put in IEEE standards style. Will do this in a future draft version of this document.>> g;
The VID is used to indicate a VLAN and is not to be used as a Stream Identifier ég
AVBTP stations shabe able to support a VLAM field value of zero to send or receive AVBTP frames. g;
AVBTP stations are recommended to support other VLéd¢\lbut it is not required. gi

AVBTP stations not supporting VLANs must at least be able to process a received A\@ieé> iith 802.1Q header35
and ignore the contents of that header. gg
If VLAN identification and knowledge is supported by an AVBTP station, it shall discard any received AVBTP fra%‘%es

with a VLAN ID for which it is not a member of the specified VLAN. 40

41
42
5.2.3.3 Canonical Format Indicator (CFlI) field 43

For AVBTP,the CFl field shall be zero. jg
46
47
48
49
50
51
52
53
54
55
56
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5.2.3.4 Priority Code Point (PCP) field

For data streams, AVBTP talkers shall set the PCP value to the 802.1Qat specified default values fdastaaatfic

or TBD for classBtraffic, unles they are changed from the defaults by a network administfgqariority values may

be changed by IEEE 802 bridges, the PCP value will be ignored on reception by AVBTP listeners.
<<Editords not e: Wi || probably i n specfied oa boweao attematicallyh e r e
determine what the PCP value and use it (at least refer to a future section that describes how to do this (probably

will be via an 802.1Qat protocol mechanism (seg.2 Need mechanism for getting PCP value foClassA and
ClassBstreamg>>

<< Edit or 6AVBTPrcanpobteaflid shall use the value as specified by the associated protocol specific
value (e.g. 61883 over AVBTP), but near shall use a value of assigned falassAor classBtraffic>>

5.2.4 AVBTP Ethertype, 16 bits:

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

5.3 802.11 Media specific encapsulation

<<Editordéds note: TBD>>

32 Copyright © 2007 IEEE. All rights reserved
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1
2
5.4 AVBTP frame common header format 3
4
This section documents the fields that are common to all AVBTP frarhessection documents the following fields: g
a) First byte: ?
1) cd (control/data) field (cd) indicatomost sigificant 1 bit 8
2) subtype fieldremaining7 bits 20
b) Second byte: 11
1) sv (Stream ID valid) indicatomost significantl bit 12
2) subtype_dathfield: remaining? bits ﬁ
c) subtype_data2 field: 16 bits 15
d) stream id field: 64 bits ig
The following figure shows these fields encapsdawithin an 802.3 frame with an 802.1Q header 13
20
Figure 5.3 0 AVBTP frame common header fields g;
transmitted first 23
24
SUb—type data 00 |cd L |Su|btyPe| L sv |Su|btype-rda1|:a1| I | L s|ubtlyp?—dlatal2 [ TR B R 25
I I I I I I I I I I I I I I I I I I I | I I I I I I I
802.1Qat 04 . 26
Stream ID (g stream_| 27
L L L L L L L L L L L L L L I L L L L L L L L L L L L L L 28
12 29
30
31
Additional header, payload data and padding varies by subtype gg
AVA R 34
|m————mmmm e e e e — == - 35
| As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 36
transmitted last 37
38
39
40
5.4.1 cd (control/data indicator) field 41
42
Thecd bit indicates whetér this AVBTPframeis a control or datbame 43
44
If the cd bit is zero, then thiframeis an AVBTP stream dafaame See5.6 belowfor additional encapsulation and 45

protocol rules when this bit is set to ze@nly AVBTP talkers can set this field to zero as only talkers can send AVBTR5
stream data frameH this field is set to zero, then for 802.3 frames, the talker shall ensure the frame is sent with an47
802.1Q VLAN tag header present with the appropriate values for the, P@IB, CFl and VID fields. 48
49
If this field is set to one, then thikameis an AVBTP controframe See5.5 belowfor additional encapsulation and 50
protocol rules when this bit is set to oA@y AVBTP station that sends coatframes may set this bit to one. 51
52
53
54
55
56
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5.4.2 subtype field

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

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

Hexadecimal FUNCTION Meaning

Value

0046 61883 1IDC SUBTYPE 61883/IIDC over AVBTP protocol

0146 XTS SUBTYPE Cross Timestamp (XTS) protocol

02,6 7E; - Reserved for future protocols

7F6 PROPRIETARY_SUBTYPE Proprietary/Experimental over AVBTP

<<Editords question: Shoul defarel39¢ to AMBMRegatdwayacondrol messages, ore  a
should we merge the XTS proposal and use one subtype for XTS and other 1394 gateway functions and/or
needs>>

Subsequent parsing of AVBTP frames shall be based on a combination of the values containddevgthitype and cd
fields.

5.4.3 sv field

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

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

5.4.4 subtype_datal field

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

5.4.5 subtype_data2 field

The subtype_dat& field consists of the two bytes (16 bits) following the subtype_datal and is used to carry protocol
specific data based on thabtype andcd field values.

5.4.6 stream_id field

The 64 bit stream ID This field shall be used for stream identification. hals be present in all AVBTP frames, both
stream data and control frames for all AVBTP subtypes.

34 Copyright © 2007 IEEE. All rights reserved
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All AVBTP stream datframes shall antaina valid 64 bitIEEE 802.1Qat Stream IIh the stream_id field and shall setl
the sv ($ream ID Valid) bit to one(1). 2

3
AVBTP control frames relating to an individual stream shall contain a 4litit IEEE 802.1Qatstream ID with the 4
with thesv bit set to one

AVBTP control frames not related to an individual strestmuldset thestream_id field to theNULL_STREAM_ID
Value andshall set thesv bit to zero(0).

© 00 ~NO O

Note i Setting of thestream_id field to a consistent NULL_STREAM_ID is recommend imgteof required as the 10
NULL_STREAM_ID is intended for consistency and to avoid confusion for users such as those debugging AVBTP
frame traces (i .¢e. so they donét see old dat a, or 1v al
frames withthe sv bit set to one(1) shall ignore the entire contents otieam_id field regardless of its value. 13
14
Valid stream I3 shallbe allocated, managed and released using procedures as defined in IEEE 802.1Qat. 15
16
<< Editorés notes: 17
Need to define how 802.16 stream IDs are used by AVBTP 18
1 Need to define relationship of stream IDs with source and destination MAC address@#&/ork in progress, 19
see Annex C) 20
! We have now agreed that we will have a Stream ID valid bit and that has been added to the draft specl
Wesi | | should in my opinion specify (i.e. fishal220 v
would still prefer all zeros wouldas abetter option in that all ones in addresses aris usedfor Broadcast 23
Destination MAC addresses. 24
1 Need to define hav stream ID management ties into AVBTP session management. 25
To track this | 6ve &AifiNesdtodefinemow 82.1Qat strearmlBsxare Ased by AVB®P 26

>> 27
28

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

<<Edi

tor 6s

not e:

Figure 5.4 - Control frame common fields

transmitted first

need

introductory

t ext for this

subtype data 00 ?lc; ,Subtype sv|  control_datal , Status contrgl_frame_length(bytes)
T T | —— S B B S S B
802.1Qat 04
Stree.1m D — stream_id —
08 Il Il Il Il Il Il Il Il Il Il Il Il I Il Il Il Il Il Il Il I Il Il Il Il Il Il Il
12

¢
P2

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

|
| As necessary, 1-3 byte padding on last or only fragment to fill last quadlet

5.5.1 status field

transmitted last

The 5 bitstatusfield is available for use by the given control protocol as specified byutbiype field. If not used by
the given control frame, then this field shall be set to zero (0).

5.5.2 control_data_|

ength field

The 11 bitcontrol_data_lengthfield is used to contain thansignedcontrolframe payloadength in bytes oéll valid
databytes contained in the quadlétd owing thestream_id field in the AVBTP control framé&eader

1 to 3 pad bytes shall be addedree end of the control frame payload area as necessary to ensure that an integral number

of quadletsarein the control frame.

The maximum value for this field shall be 1488 decimal.

36
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1
2
3
5.6 AVBTP common stream data frame header format. 4
5
AVBTP stream data idesigned to standardize common use fields for source timestamping and for packef leasgth 6
fields are standardized for all AVBTP frames where the cd field is set to zero. 7
8
The AVBTP common stream data header format consists of the following fifstridhe subtype anih the following |9
order: 1
a) stream flagsfield: 8 bit byte with the following subfields defined when cd field equals zero: 1;
1) sv(streamD valid) most significant 1 bit of this byte 13
2) tv (timestamp valid): least significant 1 bit &fig byte 14
. . . 15
3) stream_reserved.: remaining6 bits of this byte 16
b)__stream reserved2: 8 bits 17
¢)__am discontinuity: 8 bits: 13
d) stream_idfield: 64 bits 20
. . 21
e) avbtp_timestamp 32 bits 20
f) gateway_infa 32 bits 23
. 24
g) packet _data length 32 bits 25
h) protocol_specific_packet_headerl16 bits 26
27
i) stream_payload_data O to n quadlets (where n does not exceed maximum frame size allowed by the layer,2
LAN) 29
30
Figure 5.5 --AVBTP common stream data header format (¢  d field set to zero) g;
33
transmitted first gg
subtype data 00 (Céj) subtype ~ |sv|stream_reserved1|tv| stream_reserved2 . gm_info 36
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 37
802.1Qat 04 — stream_id —
Stream ID 08 - 38
A T N TN NN TN NN A SN T SN TR SN TR AN TN NN TN SN T SN N AN NN TR SR S S N 39
AVBTP Time 12 TR R N WA TR N N N N ] avlbtpl_tirlnesltar}”lp ] T T TR NN TN N T T N B jg_)
Gatewayinfo 16 TR R R T A TN T A TN SR T N gatvlewe _ilnfol TR R T T TR AN TR TR TR SR T N 42
Packetinfo 20 L placll<et1_dalta_fengthl(byltesl) L . plrotloctlJI_slpef:ifi?_placlget_rheladelr . 43
AVBTP payload 24 0-31 quadlet stream application packet header (length from pkt_hdr_len) 44
———————————————————————————————————— 45
stream_data_payload 46
A (additional protocol header, protocol payload data and padding varies by protocol) W |47
——————————————————————————— 48
: As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 49
transmitted last 50
51
. ] 52
5.6.1 subtype_data field subfields 53
Thesubtype_datafield for AVBTP stream data (when tleel field is set to zero) has the following subfields defined. gg
56
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1 Most significant bit forsv (Stream ID valid) (se6.4.3 abovg
1 Least significant bit fotv ( timestamp valid ) bit
1 remainingb bits reservedstream_reserved. subfield).

5.6.2 tv: (avbtp_timestamp valid) subfield

The source timestamp valitvf field is a one bit field used to indicate the validity of thtp_timestamp field time
value.

If the timestamp valid bit is set to zero by the AVBTP talker, then this field shall indicate tlsatotipe timestampfield
contains no data and therefore shall be ignored by an AVBTP listener.

If the timestamp valid bit iset to one by the AVBTP talker, then this field shall indicate thaavhép_timestampfield
is valid.

For how theavbtp_timestampfield is interpreted and processed Se&5

5.6.3 gm_discontinuity field

Thegm discontinuity field indicaes aknown orpossible discontinuity in 802.1AS time. Tgm_discontinuity field is
stream specific. On stream creation dgine_discontinuity field shall be set to a random valugm_discontinuity shall
be incremented by 1 whenevesignaled opossible discontinuity is indicated from 802.1AS. These indications include,
but are not limited to:

a) Discontinuity in absolute time

b) Discontinuity in frequency

c¢) Loss of Grandmaster clock

d) Election of new Grandmaster clock

5.6.4 stream_id (802.1Qat stream identifier) field

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

5.6.5 avbtp_timestamp field

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

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

5.6.6 gateway_info field

This 32 bit field is used by gateway and interworking units to allow exsion and transport of audio/video data and
control between AVBTP networks and other audio/video networks. One use is described in Annex B of this document
for IEEE 1394 |EC 61883 to IEEE 1722 AVBTP IEC 61883 interworking.
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Native AVBTP end stations ngarticipating in this gateway function shall set this field to zero on transmit and igriore

this field on receive. 2
3
4
5.6.7 packet_data_length field 2
The 16 bitpacket_data_lengthfield is to indicate the unsigned count of stream frame payload length in bytewvalicll 7
data bytes contained in the quadlets followinggitatocol_specific_packet_headefield in the AVBTPstream data 8
frame header. 9
10
1 to 3 pad bytes shall be added at the end dafttieam datérame payload area as necessary to ensure that an integrall 1
number of quadlets is in the control frame. 12
13
The maximum value for thield shall be 147@lecimal. 14
15

Notei This field is sized at a full 16 bits to allow for better interworking functions with protocols that support larger 16
packet sizes such as IEEE 1394 mandates a smaller maximum value to ensure that AVBTP frames can be transported

across all IEEE 802 based networks. 18
. N 19
<<Editords note: Need to add text recommend smoothlzdlg
packet size per interval bette. This may be a good place to add text and/or we could have a separate section 2
tal king about packets per observation interval andz%ow
23
24
- L 25
5.7 Timing and synchronization 26
27
28
5.7.1 General 29
30

AVBTP defines a presentation time to aclidiming synchronization between talker and listener(s). The presenta% n
time represents in nanoseconds tB&E 802.1AS wall clock time when the data contained in the packet is to~be
presented to the AVBTP client at the listener(s). 24
AVBTP presentatiortime is used as a reference to synchronize any necessary media clocks and to determine wien the
first sample of a stream is presented to the client. Because media clocks vary with audio/video types the exact %@age C
the AVBTP presentation time is medi@ihat dependent. g;

39
40
5.7.2 AVBTP presentation time 41

The AVBTP presentation time is contained in &wbtp_timestampfield of AVBTP streamdataframes 42

The AVBTP presentation timanay not be valid in every AVBTP packet. If an AVBTP packet contains a vajﬁj
timestamphen thetv (Timestamp Validpit must be set to one. 45

The AVBTP presentation timeepresents the timestamp of the when the media sample was presented to AVBTP% the
talker plus a delay constant to compensate for network latency. Unless otherwiseteddmiaveen the talker and the48
listener the delay constant used to calculateéAMBTP presentation timés 2,000,000 nanosecond rfilliseconds. 49

50
51
52
53
54
55
56

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

Although the 802LAS wall clock time is intended to be stable, it is possible for there to be discontinuities in the 802.1AS
wall clock time. These could be dte events such a® changes the identity of the 802.1AS Grandmaster clock or
changes in the timing sourcetbe Grandmaster clock.

To aid in compensating for discontinuities in the 802.1AS tirak AVBTP stream dataframes contain a
gm_discontinuity field. The gm_discontinuity field is initialized to the random value on stream creation. The
am_discontinuity field of everysubsequent AVBTP stream data frame sbailfitain the same value until a discontinuity

is indicated by802.1AS. When the actual or possible discontinuity occurs, the talker tieamiens the
gm_discontinuity field by 1, after which albubsequent packets shatintain the newgm_discontinuityfield. This

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

When a talker detects a disciowiity, either from an 802.1AS indication or simple observation, it is required to increment
the gm_discontinuity field by 1. This indicates to the listener(s) of the stream thatAWBTP presentation times
contained in thevbtp_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 that then discontinuity field has changed or detects a discontinuity, either from an 802.1AS
indicationor simple observation, it should stop attempting to corrdd&BTP presentation timéo 802.1AS wall clock

time for one Maximum Holdover time. It is possible that ¢ime discontinuity field could be incremented multiple
times during one 802.1AS @&ndmaster selection cycle. The listener should enter holdover mode, and begin timing the
maximum holdover time, on the first indication of a discontinuity. If other indications of discontinuity are detected
before maximum holdover time haspired, thes indications shalbe ignored until maximum holdover time has expired.

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

| The value of thgm_discontinuity field is only meaningful to a single talker and its associated listener(s).
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1
. 2
5.8 Protocol layering 3
<<Editors note: Text TBD. Purpose of this section is to dac me nt ficommonod | ayeringt fo
describe to the reader howEC-61883 and proprietary/experimental fits into the common layering model and how ©
others can be added inthe futureBe | ow i s the current working .dlsoadbavea @ |
not | abeled this diagram in that |1 6ém not sure if it; Wi
<< Editorés note: |t was agreed at the Sandy Utah Meet

to the BA spec. So the plan for documentinthe lower layer is to change text in this section and remove sections 10
defining lower layer protocols as BA will define this. For now, | am leaving this text in until BA becomes more 11

mature. Also perhaps this text may be useful to Don Pannell who is eidiyy 802.1BA>> 12
13

14
15
16

System : AVBTP
i : 17
-»  Timing [€---------- y Media o » Session 18

Control Applications Management 19
20
A ",.'\ 21
AN 22
23
: 24
! 25
i K 26
'’ v A 27
28
29
30
- P PTP L2AVBTP SRP LLDP g;
33
34
35

1 1 1 ) *
l 38
LLC jg

41
Timestamp MAC 42

Recording PHY 43
44

4
v

45
<<Editords opinion: I think we shoul d al-AVB gapablewithootp gsr at
Aguar ant eObdoasly @iz Seeds to be discussed>> 47

48
49
50

51
The AVBTP common layer shall directly interfacethwihe following protocols 52

1 LLDP (802.1AB) 53
1 SRP (802.1Qat) 54
1 LLC (802.2), Ethertype option only (no length/DSAP/SSAP/etc. support). 55

56

5.8.1 Direct interfaces
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5.8.2 Other layers needed to operate, but not directly interfaced with AVBTP

An AVBTP end station must also support the followingtpeols (that are in the system, but not directly interfaced with
the AVBTP layer)

1 PTP (802.1AS)

1 802.1Qav (queuing and scheduling)

5.9 Service interface
<<Edi t or dBD>»not e:
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6. 61883/1IDC over AVBTP protocol

6.1 Overview

ab~hwWwNPE

<< Editorés note: t erxnbw justeexcerpts fforn pur Bsumptions doeumentd have not 6
changed everything to | anlghoadbe abfe mpdothusdrrtiie nedxtoaund af ceanmantsd a r d
as this is the very first draft ansatléast assfar assmeoving thihnds 8 b e
around). >> 9

10
<<AVBTP meeting note: To help simplify the work we are looking into making IIDC out of scopeWill post thisto 11
the reflector and solicit for comments Editor will stop work on IIDC until he hears back from t he team.>> 12

13
AVBTP adapts the following 1394/61883 type protocols to run in an IEEE 802 environment. 14
618832: SD-DVCR data transmission 15
618834: MPEG2TS data transmission 16
618836: Audio and music data transmission protocol 17
618837: Transmission of ITLR BO.1294 System B 18
618838: Transmission of ITtR BT.601 style Digital Video Data 19
IIDC 20

21

AVBTP replaces the following 1394/61883 type protocols with ones appropriate to an IEEE B0Arapnt. 22

1 618831: Function Control Protocol (FCP) is replaced with Command Transport Protocol (CTP) ;i

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

=4 =4 =4 -4 -8 -9
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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 traffic o¥& AVB
networks

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

This encapsulation also uses the protocol_specific_packet _header to contain 4 fields that are common for both 1IDC and
IEC-61883 frames. These fields are modelétdr IEEE 1394 and consist of the following:

a) First byte:

1) tag field: most significant 2 bits of this byte

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

1) tcodefield: most significan# bits of this byte

2) syfield: least significant bits of this byte

These fields are shown the figure below:

Figure 6.1 61883/IIDC common header fields

transmitted first

cd .
subtypedata 00|, | | subtype(0) = [sv|stream_reservedlftv| stream_reserved2 . gm_info
| I B R — T 1T T T 1 T 1 1 T T 1 T T 1 T T 1 1
802.1Qat 04 .
Stream ID stream_id —
08 AR T T N T N I T S T T T N T T S T T TN (N T TR N TR N M
AVBTP Time 12 avbtp_timestamp
AR T YT T TN T AT T T N Mt A et S AN I NN NN Y Y N Y TN Y NN NN NN B
Gateway info 16 T T R s y—ilnfc [ R R R L L
Packetinfo 20 L RaCKEtTdanta—lengthl(o G 2|) L tag | Clhapnell | tclod?(Alls) LSy
24

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

transmitted last
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6.2.1 tag field 4

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

7
Supported by AVBTP: 8
1 00 idata field unfor matt e dsirial DigiwleCametaylIDCT) 1394 trade¥e n t
association specification) 10
01y CIP header is present E
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 t®S&baldges) 12
17
6.2.2 channel field 18
19
The 6bit channel fid follows the same meaning format and rules as specified by IEEE 1394. Of the four possible 20
combinations for this field, the following values are supported as specified below. 21

1 0-30 & 3263: originating chnnel ID from 1394 networkia 1394/61883 to 1722/61883 gateway (as specm%é
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 (A hexadecimal, same as 1394 isochronous packet fomitétithe -4
following rules for talkers and receivers. 32
1 AVBTP talkers shall always stis 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 4bit syfield is application specific and therefore beyond the scope of this stakateman industry standards 39
that currently use thifield are: 40
1 1IDC [R13] (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

52

53

54

55

56

Copyright © 2007 IEEE. All rights reserved 45
This is an unapproved IEEE Standards Draft, subject to change


http://www.dtcp.com/

Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks IEEE P1722/D0.07
2008-04-06

©Coo~NOOOr,WNBE

630 DbData field unformattedoD@ncapsulation (used by

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

<< Editor 6s nigpdtilecut ard paste from eng Powerint 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 - 61883/1IDC frame header fields

transmitted first
cd

subtype data 00 ol | slubltyple(O .l strlearp_rlesqrveldl tv Istrlearln_rleselrveld2I . qm_rinf(l) .
I I I I I I I I I I I I I I I I I I I I I I I I I
802.1Qat 04 stream_id —
Stream ID 08 -

AVBTP Time 12 _avbtp_timestamp

Gateway info 16 IR T T T T T T (N T N TR B gattleway_ilnfc I N | I O

Packetinfo 20 . Pbacket_data_length (bytes)
24

X

taq(O) clharlmell*((l)-lsl) tclodt?(A}e) s¥(0lor|1)

I

P2

Video payload data (see 1394TAdocument 2003017)

transmitted last

*Note: Current standard for [IDC restricts channel IDto 0-15
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6.4 IEC-61883 CIP encapsulation

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

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

transmitted first

cd .
subtype data 00 ©) slubltyple(o . sV strlearp_rleselrqul tv Istrlearln_rleselrveld2I | qm_rlnftl) |
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
Sgt?ez a%nQIEIiDt — stream_id —]
08 AR T T T N [ T T T T T T TN T T TN TN (N T TR N T S
AVBTP Time 12 avbtp_timestamp
L L L L L L L | L L L L [ | L L L L L | L L L L L L
Gateway |nf0 16 L L L L L L L I L L L L L gatleway_llnfc L L L L L L L L L L
Packetinfo 20| packet data fength (bytes) = |tag(1)] channel(0-63) | tcode(Aw)| sy
- P
CIP#1 24 OIO L SIID (9_6?’) L DIBSI(Sllze n qluaqletls) FIN IQPCI: ()] RISV [ D$C L
CIP#2 28| 1 0 FMT FDF SYT
L L L L L L L L L L L L L L L L L L L L L L L L L
32

NAY

L

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

W
|

transmitted last
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Figure 6.40 CIP header and data fields, tag=1, SPH =1

transmitted first

cd .
subtype data 00 ol . slubltyp9(0|) 5 strleaqw_rlesqrqul tv Istrlear’ln_rleselrveld2I . qm_rlnfg
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
Sst?ezé#QlaDt stream_id —]
08 AR T T T T T I T T T N T N M AN N T N Y Y Y T Y Y Y NN NN NN N
AVBTP Time 12 avbtp_timestamp
L L L L L L L I L L L L L L | I L Il L L L L L I L L L L L L L
Gateway |nf0 16 L L L L L L L I L L L L L gatlewey_llnfc L L L L L L L L L L L
Packetinfo 20| | Packet data_jength (bytes) = Jtag(1)] channel(0-63) |tcode(Aw)| sy |
e EPH
CIP#1 24 OIO L SllD (|0_6|3) L DIBSI(Sllze n qluacliletls) FIN (lgpcl: (€] RISV e D$C I
CIP#2 28|10 FMT FDF
L L L L L L L L L L L L I L L L Il L L L I L L L L L L L
Src Packet hdr*32 reserved SYT
L L L L L I L L L L L L L I L L L L L L L I L L L L L L L
36 ~ 1stSource Packet Data + optional additional Source Packets R

L

(see IEC 61883-4 and 61883-7)

transmitted last

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

support aiked value of00,

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

value??>>

6.4.2 SID (source ID) field

The 6 bit SID field has the same definition as wkedi in IEC 61883.. For AVBTP, it shall use the following values.
a) 0-62 originating Source ID from IEEE 1394 netwdffkame originated from a 1394/61883 to 1722/61883

interworking unit).

b) 63: originating source is on AVB network
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1
2
6.4.3 Data Block Size (DBS) i
The8-bit DBSfield has the same definition as currently in 61883, size 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 QPCfield has the same definition as currently defined in 61888.all types of 6883 as defined today, this12
field is always zero. 13

14
<<Editords not e: Assume that we should say that t #Y
and therefore if QPC is not zero, it is an error>> ig
18
19
6.4.5 FN (fraction number) field 20
The 2bit FN field has the same definition as currently defined in 61888s is currently only used in 6188Band 21
618837 (where also the SPH field is always set to one). ;g
24
25
6.4.6 SPH (source packet header) field 26
27

The SPHbit has the same definition as currently definediB8&3.If set to one: o8
1 Thenapplicationpacket contains 61888 or 618837 (or future) source packets with source packet headers. 29

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

32

33

6.4.7 Rsv (reserved) field 34

35
The 2bit has the same definition as currently definet5@ 61883t is reserved (currently not used by 1394/61883), sef
to zero on transmit, ignore on receive. 37

38
39
6.4.8 DBC (data block count) field 40

41
The 8 bit DBC field has the same definition as curredéfined in IEC 61883. It contains thegsience number tfielst 4o

data block in the packet 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 618B8r AVBTP it shall be 47
fixed at10, binary 48
49

6.4.10 FMT (stream format), field g(l)

The 6 bit FMT field has the same definition as currently defined 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. If the SPH field is set to 0, then tigs8fiblth in
length. If the SPH field 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 bit SYT field is only present if the SPH field is set t@laie of 1. This IEC 61883 defined field is present but

not used by AVBTP end stations, it is only used by 1394/61883 to 1794/61883 interworking uniar(sed3 below.
AVBTP talker end stations shall set this fielgoiesent to FFFFFF16 (IEC 61883 no data timestamp value) on transmit
and AVBTP listener end stations shall ignore this field on receive.
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6.5 Command transport protocol (CTP) frame format

This section defines the format and field values for subtype O cdraroés for use with 61883/1IDC data frames which
is called the Command Transport Protocol. S)
6
An AVBTP controlframewith a subtype of zero shall only be used for CTP. The common format of the frame is shown

in the figure below: 8
9

10

. . 11
Figure 6.5 - Command transport protocol common fields 12
13
14
slubltyple(0> . Isv|rs ct_act I(:t'_inlfoI I(:0r|1trqI_ffamle_llength(bytles)I 15
| B N — | B N — UL T 1 T I T 1 T 11 16
— stream_id —] 17
AR T T T TN T T T T YT T [N T Y T T Y N T TN T Y T B 18

12 19
20
21
22
ct_actspecific data 23
24
25

|m—— e e e e e e e e e — — - = =
I As necessary, 1-3 byte padding to fill last quadlet 26
27

ransmi |
transmitted last o8

. 29
cd field 30

31
The 1 bitcd field shall be set to 1 for all CTP frames 32

33
Subtypefield 34

35
The 7 bit subtype field shall be set todd &ll CTP frames 36

i 37
svfield 38

39
The 1 bitsv (Stream ID valid) field shall be set to 0 for all CTP frames 40

41
rs field 42

transmitted first
cd
)

subtype data 00

I
802.1Qat 04
Stream ID 08

L
)
&«
.

43

Thers field isa 1 bit fieldused to indicate if thbtamewas sent bya CTPrequestor oa CTPtargd. A CTP requestor
sending CTP frameshall set this field to O (to indicate aotion). A CTP target sending CTP frames, shall set this fiejg
to 1 (to indicate aesponsg 46
. 47
ct_actfield 48
49
Thect_actfield is a 7 bit field used tindicatethe actionto beperformed by thisrame The curently defined valid 50
values are defined ihable6.1. 51

52
53
54
55
56
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Table 6.1 71 ct_act field values

Decimal | FUNCTION Description

Value

0 OPEN Openconnection to target

1 CLOSE Closeconnectiorto target

2 SEQ RST Sequence number system reset
3 EXECUTE Execute command set command
4 EVENT Manage EVENT notification
ct_info field

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

cmd_set_id:
<<Editords not e, need text here>>
cmd_status
<<Editords note, need text here>>

The currently defined valid values are defimed able6.2.
reserved:

Field is reserved for future use. @dtbits in the field to zero on transmit. Ignore on receive.

Table 6.2 1 cmd status field values

Decimal | FUNCTION SummaryDescription(see the section for all CTP responses for

Value further interpretatin of these status values)

0 SUCCESS command executed successfully

1 ALREADY LOGGED_ IN requesting station is already loggedsaguence numbgiare reset

2 NOT LOGGED IN no connection exists with requesting statioommand ignored

3 NO RESOURCES notenough resources to establish a connection

4 PENDING command accepted, but not completed

5 NOT_SUPPORTED the specified cmd_set _id is not supported

6 SEQ NOT EXPECTED the specified cmd_sequence was not in range

7 EVENT_REGISTERED command executed suasfully, an event has been registered,
event ID is in the extended_error field

<<Editords question: As CTP is porting across a protocol
|l ve seen that wuse it do theend. dice thara gny dasesd wher8AVIC avtll bave ap ad di n g
packet that needs to be padded to fill the last quadlet>>

stream id

For all CTP frames, thetream_idis not used, and should be seNULL_STREAM_ID on transmit.
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6.5.1 OPEN action and result. 1
2
3
Figure 6.6 - OPEN command transport frames 4
5
Action: 6
transmitted first ;
cd rs ct_act .
subtype data 00 (1) ! ?Ubltyple(o) SViol | (=0PEN) | Clmdl_selt_lg ! clonﬁrolrfre}mel_lelngtlh (9) ! 9
I I I I I I I I I I I I I I I I | I I I I I I I 10
802.1Qat 04 .
Stream ID 08 stream_id —] 11
I Y N N N N NN N T TN NN Y NN N NN N N TN NN TN NN NN TN NN N MR NN T NN N 12
transmitted last 13
14
15
Result: 16
transmitted first 17
T act
SUbtype data 00 ?J(.j) S|Ub|typ|e(0? L v (rls) L ((]EES(I;N\ L Clmdl_Stlatuls L ClonﬁrOIrfrE}mel—lePgﬁh ((I)) L 18
1 1 1 T 1 T T 1 1 L L LI I I B B R B B 19
802.1Qat 04 stream_id — 20
Stream ID -
08 | | | | | | | | | | | | | | I | | | | | | | | | | | | | | 21
transmitted last 22
23
: 24
Openaction notes:
p 25
A cmdsetidi s CTPoés stkattuws tfordm mhe e: text i s missin ?
A stream_idis not usedset toNULL_STREAM_ID o8
29
Openresultnotes:
P 30
A stream_idis not usedset toNULL_STREAM_ID g;
Acmdstatu3|s CTP6®O status from the action, val ues:

T SUCCESS no errors,sequence numberare resettarget can store at least one EXECUTE result fé?’
this connection

I ALREADY_LOGGED_IN: requesting station is already logged saved responses discardeci35

commands in process may or may not complete (but no response will béNsatE)xpectedSequence 36
set to 1] astAcknowlegedSequenceset to Q all event registrations areldied. 37
I NO_RESOURCES not enough resources to establish a connection 38
i NOT_SUPPORTED: target implementation does not support CTP ig

NOTE: If an initiator is already logged in then t&EN action differs from the SEQ_RST action only in that it als%1
deletesall event registrationat the target for the inator. 43

44
45
46
47
48
49
50
51
52
53
54
55
56

<<Editor 6s rOpenresult retunnanfiotmatiort als ® which command sets are supported??>>
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6.5.2 CLOSE action and result
Figure 6.7 - CLOSE command transport frames
Action:
transmitted first
cd rs ct_act
subtype data 00 2 : s:ub:typ:e(ol) : sV| o :{11:(\1:0?:‘: :res:erv:ed: : c:ontlroITfreEme:_IePgt:h ((:)) :
802.1Qat 04 stream id
Stream ID 08 =
TR N N TN T [N N T T T Y N N (NN T Y Y T T N [ SO TN T TR N B |
transmitted last
Result:
transmitted first
subtype data 00 ?J(.j) ! ?Ubltyple(o) ! Sv (rls) |(1::C(EI_|?'():;F\| Clmdl_Stlatuls ! Clonﬁml-rfralmel—lepgtlh ((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
04
802.1Qat .
— stream_id —
Stream ID -
08 | | | | | | | | | | | | | | I | | | | | | | | | | | | | |
transmitted last
CloseAction

CloseAction Notes
A stream_idis not used, set tNULL_STREAM_ID

CloseResult
CloseResultNotes

A stream_idis not used set tNULL_STREAM_ID
A cmd_statusi s CT P 6 em tsetactionuvalues: r
I SUCCESS no errors, connection terminated, commands in process may or may not complete (but no
response will be sentall event registrations are deleted
T NOT_LOGGED_IN: no connection exists with requesting station
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6.5.3 SEQ_RST (Sequence number reset) action and result 1
2
Figure 6.8 - Sequence number Reset command transport frames 3
4
Action: 5
transmitted first ?
d ct_act
subtype data 00 ?1) : s:ub:typ:e(Ol) : sV (ros) (:7:?':?? RﬁTP :resierv:ed: : c:onﬁlrollrfraime:_le:ngt:h (?) : 8
802.1Qat 04 : J
Stream ID 08 stream_id 10
AR T T T T T YT T T Y TN TN T AN TN N TN T NN T AN N N N TR S M 11
transmitted last 12
13
14
Result: _ _ 15
transmitted first 16
T_act
subtype data 00 ?J(.j) L S|Ub|typ|e(0? L v (rls) d?:‘RCF?DaCRQTh Clmdl_Stlatuls L clonQroIrfra}me'_Ielngtlh (9) L 17
L L L UL L rr 1 1 T r T T T 1 18
802.1Qat 04 stream_id — 19
Stream ID -
08 L L L L L L L L L L L L L L I L L L L L L L L L L L L L L 20
transmitted last 21
22
SEQ_RST(Sequence numb&eset) Action ;i
SEQ_RSTAction Notes 25
A Asks Target to discard any saved responsed\seiExpectedSequenceo 1, setLastAcknowlegedSequence g?
to 0
A stream_idis not used, set tNULL_STREAM_ID gg
SEQ_RSTResult 22
SEQ_RSTResultNotes 5
A stream_idis not used set tNULL_STREAM_ID 23

A cmd_statusi s C TaR$fom the action, values:
I SUCCESS no errors, saved responses discarded, commands in process may or may not complg’é (but
no response will be sentlextExpectedSequencset to 1L astAcknowlegedSequenceset to 0
T NOT_LOGGED_IN: no connection existsith requesting station g?

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

NOTE: If it is also desired to delesd registeedevents then use tl@PENaction instead of the SEQ_RST action.
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6.5.4 EXECUTE action and result

Figure 6.9 - Execute action command transport frames

Action:
transmitted first

rs

Ct_act

b d t cd .
subtype data 00 @) 1 slubltyple(OP L BVlol @=FXECUTE) clmd'_st?t_lg Icor|1trq|_f||’amle_llength(bytles)l
802 1 " 04 | | | | | | | | | | | | | | | | | | | | | | | | |
Streém(glaD 08 — stream_id —
L L L L L L L I L L L L L L L L L L L L L L L L L L L L L
12 cmd sgquence ack_sequence reserved
L L L L L L I L L L L L L L L L L L L L L L L L L L
R AV/C Command data VA
transmitted last
Result:
transmitted first
cd rs ct_act
subtype data 00 (€3] I slubltyple(O) L B @-EXECUTE) clmdl—StlatuIS Icoptrql_fl;an}e_llength(bytles)l
802 . ) 04 | | | | | | | | | | | | | | | | | | | | | | | | |
Streém(:)IaD — stream_id —
08 L L L L L L L I L L L L L L L L L L L L L L I L L L L L L L
12 cmd_sqguence extended_error
L L L L L L I L L L L L L L L L L L L L il L L L L
N AV/C Result data AV

EXECUTE (Execute) Action

EXECUTEAction Notes

A stream_id may be used, if not it is set MULL_STREAM_ID
A cmd_set_idspecifies the type of command to be executed:

I 00, for AVIC

transmitted last

T FEefor vendbr unique, 8 bytes dteginning of Additional Command datse an EW64 specifying the

command set

I FFy for the empty command (no operation), used for acknowledge only packeds fequenceand

CommandDatafields are not used)

T Other values TBD (cf. Tablg in 618831)
A cmd_sequenceis the sequence numbev al u e

NextExpectedSequencealue

identifying t

hi's acti

on

A ack_sequencds the most recently seotnd_sequencevalue for which no subsequeatnd_sequencevalues

are awaitinga response

A CommandDatafield contains the command to be executed as defined by the command set definition

EXECUTEResult

EXECUTE ResultNotes

A stream_idmay be used, if not it is set MULL_STREAM_ID
status

A cmd statusi s CTP6s

from

t he
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I SUCCESS no errors, command completesequence numberupdated, saved responses prior to

LastAcknowledgedSequeneae discarded, this response is saved (if no state change occurred this is

optional),ResponseDataet according to the command set specification 3
T NOT_LOGGED_IN: no connection exists with requesting station, no actions taken 4
T NO_RESOURCES not enough resources to save results (i.e. busy), try again later 5

T PENDING: command accepted, but not completed, response will be sent when congdetsstonds 6
to expected completion irextended_error, sequence numbgrupdated,ResponseDatais set if 7

specified by the command set specification 8
T NOT_SUPPORTED: the specifie&md_set_ids not supported 9
I SEQ NOT_EXPECTED: the specified cmd_sequence was not in the range o0f10

LastAcknowledgedSequencel to NextExpectedSequencehis means aBXECUTE framewas lost 11

and needs to be retransmittedtended_errorcontains the value dMextExpectedSequence

12

i EVENT_REGISTERED: same as SUCCESS except an event has been registered and

extended_error contains the event ID. 14
15
16
17

6.5.5 EVENT action and result 18

<<Editords note: insert figure here for f or +bteventold %B/EN
field and a 1ébit event_action field plus optional additional data in #euft format. 21

22

23

- 24

EVENT action 25

26
EVENT action notes 27

A stream_idis not used and set MULL_STREAM_ID. 28
A event_ID specifies the event being changed. 29

A event_actionspecifies the change to the event as shown in the following table. 22

event_action| change specified gg

0 adknowledge receipt of EVENT result with event ID d8dENT REGISTERED status 34
1 cancel registration for event_ID 35

36
37

EVENT result 38
39

EVENT result notes j(l)
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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stream_idis not used and set ddULL _STREAM_ID.
event_|D specifies the event being changed.
event_actionis the count of the number elent_ID evens since it was registered.
cmd statusi s CTP6és status from the action:
I SUCCESS no errorsevent_ID registration has been cancekagknt_actioncontains the count of the
number of times this event occurred during thgistration
I NOT_LOGGED_IN: no connection exists with requesting station, no actions taken
I NOT_SUPPORTED: the value irevent_actionis not specified in the table above
I EVENT_REGISTERED: a registered event with event_ID has occurred, event_actintairs the
number of times this event has occurred during this registration.

Too oo o o

NOTE: An event notification is an EVENT result sent without a prior EVENT action, it have a status of
EVENT_REGISTERED. It will expect a response of an EVENT action from théator with theevent_actionfield
set to zero. I f the target doesndt receive thisni
distinguish this from a new occurrence of the event by the count ievéme_actionfield. All other EVENT result
packets sent by the target are in response to an EVENT action withzemavent_actionfield.
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6.6 Protocol layering

<<Editors note: Text TBD. Purpose of this section is to document specific layering for 61883/IIDC over AVBTP>>
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6.7 Session management

<<Editoro6s note: Text for this section is still cut and
contribution, needs further editing and design work>>

6.7.1 Overview

The 61883 over AVBTP session management protocols aieguoes:
1 Shall use LLDP (802.1AB), SRP (802.1Qat) protocols as an integral part of the Session management protocols
and procedures.
o0 >> Thin layer, renaming of Qat service interface
A >> Specify how to define bandwidth based on applications needs and Rassa® TSPEC
A Reservation will require minimum Ethernet payload size for packet bandwidth reservation
calculation, so 1722 or Qat will have to round up for filling of minimum size Ethernet Frame

1 Shall provide a service interface to protocols such as Zefocon
o >> Informative annex??

1 Shall adapt 1394 AV/C Function Control Protocol (FCP) for use in 61883 over AVBTP.

6.7.2 General Protocol operation

<< Editordés note: TOmeedssame wark, ta staet wh here ares teecconsensns items from our
teleconference meeting so far:

1 Function control protocol equivalentis IN
o0 AV/C will just be the first command set supported
0 Intention is to not carry 1394 bus resets (use 1394.1 model)
91 Plug control registers areOUT
o >> Will be part of work being done in 802.1Qat.
1 Connection management procedures are IN
o >>Should be a Athind | ayer that maps to 802. 1Qat
1 Stream ID Assignment is IN if not defined in 802.1
o Needed to complete our APlugso and CMP
T IRM emulation is OUT
o >> Will be done in 802.1Qat
9 Service Discovery is IN for each command set supported
o (i.e. AV/C will recommend Bonjour, but other protocols will be allowed).
o >>Informative Annex
1 AVBTP session management will use a Talke€ontroller -Listener model for 61883 subtypeprotocol.

o >>Controller is part of the model but not part of 1722 (in application layer).
>>

6.8 Command Transport Protocol (CTP)

This section defines the operation of the Command Transport Protocol (CTP). This protocol is designed to be able to
transport theAV/C protocol as used in IEEE 1394 networks, but is extensible to allow for other future protocols.
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The Command Transport Protocol (CTP) is used to transport media specific commands beinitatoaand atarget 1
The exact nature of the media speecdfommandscarried by the CTP protocol Beyond the scope of this specification2
For details of the format of the CTP message6sge

6.8.1 results and actions

o~NO O~ W

In order to avoid confusion between CTP paclseist between AVBTRNd stationand the commands and responsés
that they carrythe CTP packets sent by an initiator are calleionsand the CTP packets sent by a target are call&d
results 11
12

13

. 14

6.8.2 CTP operation 15
16

17

18

6.8.2.1 Handling possible control frame loss 19
20

Since many IEEE 802 media damt provide an acknowledged delivery service, GIdeountsfor the possibility that 21
actions or results may be lost in transit with no error indication. To do this initiators shall save each EXECUTE “ction
they have sent until the corresponding EXECUT&Liteis received; while targets shall save each EXECUTE result tHey
have sent until it has been acknowledged by the initiator gg
NOTE: An exception is made if the EXECUTE action received by the target represents a command thettame)es 26
the state of thelevice. h this case the target may choose not to save the EXECUTE result imstesmlexecute the 217
EXECUTE action again when the initiat@quests the result to be resent gg
This is managed with the sequence numbers ircthe_sequenceand ack_sequene fields of the EXECUTE action 30
and EXECUTE result packets and with variabNesxtExpectedSequencand LastAcknowlegedSequence When the 31
target receives and EXECUTE action it checksdimel_sequenceif it is in the rangd.astAcknowlegedSequencel to
NextExpectedSequencd it is a request to resend a saved EXECUTE result;crifd_sequence equals 33
NextExpectedSequencethen it is a new action to be executed amadk sequenceis used to update 34
LaskAcknowlegedSequencéif there are resources to store another EXEE result therNextExpectedSequencés
incremented, otherwise an EXECUTE result with  RESOURCESstatus is sent); otherwise an EXECUTE result Wit@?

SEQ_NOT_EXPECTED status is sent 28

39
40
6.8.2.2 Handling of SEQ_NOT_EXPECTED 41

42

When the initiator receives an EXECUTEsu#t with aSEQ_NOT_EXPECTED status it knows that previously senf'>
actions have not been received by the target. When this happens or when an EXECUTE result has not been recéiVed afts
a reasonable amount of time has passed since sending an EXECUTEtlaetioitiator resends its saved EXECUTI:ig

action unchanged.
47

48
49
6.8.2.3 Handling of NO_RESOURCES 50
51

When the initiator receives an EXECUTE result witd  RESOURCESstatus it must hold the EXECUTE action unti 2

it can change idck _sequencdo release resources in the ®&tr¢this is the only condition when the initiator my resend
EXECUTE action that isndét identical t emd deqenpger evi ou y

56
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6.8.2.4 Establishing a connection with the target (OPEN)

Before an initiator can begin sendingnemands to a target it must first establish a connection with that target. This is
done with theOPENaction and result. If the initiator fails to receiv®BENresult in a reasonable time it may send the
OPENaction again (the number of times theiatidr will resend th€®©PENafter a timeout should be at least one).

The initiator shall not send any other actions to that target until it recei@REN result with eitherSUCCESSor
ALREADY_LOGGED_IN status. The target shall not sendOREN result with SUCCESS status unless it can
guarantee that it can always store at least one EXECUTE result for this initiator until receipt of the result is acknowledged
by the initiator.

6.8.2.5 Disconnecting with the target (CLOSE)

When an initiator is done with a conmien to a target it sends@.OSEaction to release the targetesources If after a
reasonable time the initiator has not receive@L®SE result from the target it sends t@.OSE action again (the
number of times the initiator will resend tB& OSEaction after a timeout shall be at least one).

<<Editords question: Do we need to define what is a fAreas

6.8.2.6 Reinitializing the connection with the target

If the initiator has reached its retry limit is sending an EXECUTE action yt me&d to reinitialize the connection with

the target. This is done by sending the SEQ_RST action which tells the target te aflesaved responsesf any
commands are being executed they may or may not complete but the results will not NexErpectedSequencés

set to one and.astAcknowlegedSequenceas set to zero, and then the target sends the SEQ_RST result. If after a
reasonable time the initiator has not received the SEQ_RST result from the target it sends the SEQ_RST action again (the
number of times the initiator will resend the SEQ_RST action should be at least one).

Some command seprovide a means for the target to notify the initiator of certain events such as incoming call or a
button press. In all known cases the initiator nfirst issue a command that requests such notification. When this
command is delivered to the target and successfully executed (via the EXECUTE action) the status in the result will be
EVENT_REGISTERED with a 18it event_ID in the extended_error fieldlater when the event occurs the target will

send an EVENT result (unprovoked by and EVENT action) to the initiator with that same event_ID. The initiator must
acknowledge the event by sending and EVENT action to the target with that same event_ID ardtweset to zero.

I f after a reasonable time the target has not received
canceled it will sent the EVENT result again (the number of times the target resends the EVENT result after a timeout
shall be at least one).
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6.9 Timing and Synchronization

6.9.1 General

~NOoO O~ WNE

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

in the CIP header or the Timestamp field in the Source Packet headeB.Y Tlad Timestamp fields may contain valid 10
or invalid data and therefore must be ignored on receipt in an AVBTP node. E
Usage of the timing and symmnization information included in the CIP header is generally consistent with the 13

definition in 61883n. 14
15

16

17
6.9.2 61883-2 timing and synchronization 18
19
20
21
6.9.3 61883-4 timing and synchronization 22
23
24
25
6.9.4 61883-6 timing and synchronization 26
27
28
29
30
31
6.9.5 61883-7 timing and synchronization 32
<<Editords note: TBD>> gi

35

6.9.6 61883-8 timing and synchronization 2573
<<Editords note: TBD>> 38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

<<Editorodos not e: TBD>>

<<Editorodos not e: TBD>>

<<Editords note: TBD>>
<<Editors Note: packed AM24 and flow based rate control will not supported by AVBTP end stations>>
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6.10 Service Interface
<<Edi t or dBD>not e:
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7. Proprietary/Experimental subtype AVBTP protocol

<<Edi tords note: BNntroductory text TBD

7.1 Overview

<<Edi tordés not @BD>verview text

7.2 Proprietary/Experimental subtype stream data format

<<Editordéds note>» section text TBD>

Figure 7.1 -- Proprietary/Experimental stream data format

transmitted first

cd .
subtype data 00 ol | sulbt){pel(7F|16) . sV strlearp_rleselrqul tv Istrlearp_rfesqrquZI | qm_rlnftl) L
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
Sst?ez a%an — stream_id —]
08 AR T T T T T AT T T S T T AN AN S T N NN Y Y NN N N Y NN NN NN B
AVBTP Time 12 avbtp_timestamp
L L L L L L L | L L L L L | L L L L L L | L L L L L L L
Gateway info 16 L L L L L L L I L L L L L gatleway_ilnfol L L L L L I L L L L L L L
Packetinfo 20 [ F|’ac!(et1—daita—||enlgthl(byltesp [ I T B Prolpriletaqy—bealderl [
24 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 —
28 AR T TN T TN T A T T TN S T SN MM AN SN TN NN SN SN SN NN NN NN NN SN NN NN N
Payload 32
yﬁ Remaining any additional header, payload data and padding is not specified by AVBTP. AAY
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7.3 Proprietary/Experimental subtype control format

For subtype 7F 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 through 255 are reserved for future use by thisssthnd

Figure 7.20 Proprietary/Experimental control escape subtype format

transmitted first

subtype data 00 ?ld) , subtype(7Fi) ~ |sv] escape_type (0) , Status contrgl_frame_length(bytes)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
802.1Qat 04 . !
St — stream_id —
ream ID 08
e
-ttt
12
EUI-64 —— EUI-64 —
AR N N N N NN AN T TN N NN S N N NN NN NN SN M TN TN N NN NN NN SN SN M
20

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

transmitted last

<<Editordéds not e: need to add fias r eqdisfilledefdhe lemqmth dogs notg t o
fill the last quadlet in the frame>>

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

All data after the EU64 is available for use by the proprietary/experimental protocol and is beyond the scope of this
specification.
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Annexes

Annex A (informative) Bibliography

[B1] IEEE 100, The Authoritative Dictionary of IEEE Standards Terms, Seventloiditi

[B2] IEEE EUI64, IEEE EU#48, and IEEE MAG48 assigned numbers may be obtained from the IEEE
Registration Authorityhttp://standards.ieee.org/regauthiitorials on these assigned numbers may be
found on this web site.

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

[B4] DTCP Volume 1 Supplement D DTCP use of IEEE1394 Similar Transports (Informational Version)
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Annex B (normative) Interworking 61883 between 1
AVBTP and IEEE 1394 networks é
4
B.1 Introduction 2
<<Edi tords TB»be: Text 7
8
9
. . 10
B.2 1394 to/from IEEE 802 AVBTP Interworking scenarios 11
<< Editords note: To kickoff wor k on ftrhoins asepcrteivdno,ulgl Gew

cased scenarios that | believe we need to handl e:

Note: IWU below is an acronym for "Interworking Unit" (instead of using the term "bridge", which | prefer that 15
term for our discussions as to me the term "bridge" usuallyimplies less processing and also if we keep saying 13946

bridge, then you have to deal with the asynchronous and control traffic as well). 1;
In the case where you have a stream originated by a 1394 device on a 1394 bridged network, and you want to halv%

the scenario "A" of:
21

1394 Talker  ->1394 Net - IWU1 ->AVBNet ->IWU2 ->1394 Net -> 1394 Listener(s) 22
23
| would also assume that for that case, one could also have AVB Listeners on the same stream as well as well with
the following scenario "B": 25
26
1394 Talke r ->1394 Netl - IWU1l ->AVBNet ->IWU2 ->1394 Net2 -> 1394 Listener(s) 27

|
v 28

AVBTP Listener(s) 5(9)

| would again assume we want to support AVB talkers with strams going to 1394 listeners, scenario C: g;
AVB Talker ->AVBNet ->IWU2 ->1394net2  -> 1394 Listener(s) 33

34

35
| also think that whatever mechanism we come up with supports all three scenarios and | am wary of a case that6
excludes any of themBased on my undestanding (I could be wrong here) that you proposal to have a different 37
AVBTP timestamp meaning makes case B not happen and that would exclude AVBTP devices to join in th&8
stream. 39

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

fragmentation,etcBased on that | édve put t oget heAdditianal commments and e43f o1
suggestionsare welcome 44
45
>> 46
47
48
49
. 50
B.3 IWU session management 51
<<Editords note: TBD>> 52
53
54
B.3.1 General 55
<<Editorés note: TBD>> 56
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B.3.2 Stream join
<<Editords note: TBD>>
B.3.3 Data transfer
<<Editords not e: TBD>>
B.3.4 Stream leave
<<Editords not e: TBD>>
B.3.5 IWU data adaptation
<<Editords not e: TBD>>
B.3.6 General
<<Editordés note: TBD>>
B.3.7 Encapsulation
<<Editords note: At the Sandy Utah face to face meeting,
use CIP methods to identify data blocks and the only devices that would have to do fragmentation/reassemily
| arge ClIP packets would be 1394 to AVBTP gateways. Wh at

here to this annex assuming we may keep some of this work, although as the gateway work progresses, this section
is likely to change, potentialy substantially>>

<< Edi t o rTais seatiantisean early draft to try and reuse the efforts we did for fragmentation/reassembly.
Now that we are getting rid ofit for native AVBTP devices, | have moved the text here in the interworking unit
section & we can use this text as a starting point>

IEEE 1394 to AVBTP interworking units shall use the same format of the AVBTP [IDC/61883 as specifiadisat
above

IIDC/61883 data stream frames shall useghteway _infofield as specified i5.6.6 above This section define how 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 followirdsfiel

a) fc (fragmentation control): most significant 2 bits of the byte following the avbtp_timestamp
b) reserved least significant 6 bits of the byte following the avbtp_timestamp
c) fragment_len: 8 bits

d) stream_sequencel6 bits

B.3.7.1 fc (fragmentation control) field

The fragmentation control field is a two bit field that is used to control the fragmentation and reassembly of user
application data stream packets across multiple AVBTP data stream frames when a given packet will not fit in the
maximum transmission unit (MJ) size of the lower layer protocol. The permissible values and their interpretation are
listed inError! Reference source not found.Error! Reference source not found.
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Table B.171 fc( fragmentation control) field values 1
Binary FUNCTION Description é
Value 4
00, ONLY_FRAGMENT Used for all user application packets that are not fragmented 5
0L, FIRST _FRAGMENT Indicates to listeners that this fragment is the first of mult| 4
fragments for a single user application packet and to start reass|
process for this packet 8
10, INTERMEDIATE_FRAGMENT Indicates to listeners that this fragment is an intermediate fragmer| o
to continue the reassembly process for this packet 10
11, LAST_FRAGMENT Indicates to listeners that this fragment is the last fragment for a ¢ 11
user application packet and to complete the reassembly process f -
packet 13
. . . . . . . . . 14
This field is processed in conjunction with the stream_sequence, fragment_len and pazkisngth fields. For detailsg
on the fragmentation and sequencing functions and algorithms réferotd Reference source not found. 16
17
18
B.3.7.2 stream_sequence field %g
The stream sequence is a 16 bit field that keeps the sequence qoadieif the payload data for a given data stream. g;
<<Editoro6s not e, need more detail here. Will see w@}t
to write from scratch.>> o5
This field is processed in conjunction with the fragmeéatatontrol, fragment_len and packet_data_length fields. For ;?
details on the fragmentation and sequencing functions and algorithms réfesridReference source not found. o8
29
30
31
. 32
B.3.7.3 packet_data_length field 33

The16 bitpacket_data lenigtfield is used to convey the total number of application stream data payload bytes as sggt
from the application to AVBTP for a given stream. In the case where an application data packet is fragmented into36
multiple AVBTP stream data frames, the talkerdiehall contain the same total length of the application packet in each
and every frame of the fragmentation group. 38

39
NOTE: This allows the listener application to optionally partially reconstruct packets with lost fragments in the casg,
where the first fragent is lost, the listener can get the packet header for that fragmentation group in a subsequent , |
fragment such that it can insert dummy data for the missing fragment sample data and not have to discard the entjre
packet. 43

A A packet shall not be fragmentedifhen combined with the AVBTP header the total length can fit within a stand&td
sized MAC frame. 45
A As AVBTP stream based service is based on sending and receiving and integral number of payload quadIéfs,, this

field also used to ignore any optional paddiggtboe s at the end of a fAlasto ort fio
48

49
50
51
52
53
54
55
56
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B.3.8 Stream Sequencing, Fragmentation and Reassembly procedures

This section documents the common procedures (non sub protocol specific) for the handling of AVBTP stream data
frames in the area of:

a) stream dat frame sequencing
b) application data packet length and AVBTP data frame length processing.
c) stream application data packet to data frame fragmentation

d) stream data frame to stream application packet reassembly

B.3.8.1 Stream Data Sequencing procedures.

The AVBTP Tiansport Service provides to upper a quadlet based service such that all stream data frames sent to the
Layer 2 LAN shall always be quadlet aligned. For that quadlet based stream data service the sequencing function
provides a running sequential count oflead quadlets for all AVBTP stream data frames sent for a given data stream.

All AVBTP Data Stream frames shall contain a-li6 sequence field that is set by the talker. This includes both
fragmented and unfragmented stream packets.

At the startofagvends streams transmission, the talker may set t
initial value from 000@;to FFFRg. The listener shall be able to accommodate any starting value of a stream.

For each subsequently transmitted streatnala f r ame f or t hat stream, the next fran
a value equal to the value of the previously transmitted
guadlets transmitted in that previous data stream frame.

Example (using zero as the initial value at the start of the stream):
T First Frame stream_sequence: 0@ORumber of Payload Quadlets: 40 (160 bytes)
I Second Frame stream sequence: @9)28imber of Payload Quadlets: 44 (172 bytes)
I Third Frame stream sequee: 0054, etc.

This field shal/l wrap if the maximum value is exceeded
count.

Example:
i n"Frame stream_sequence: FRE8lumber of Payload Quadlets: 40 (160 bytes)

i n"+ 1 Frame stream sequen 002Qs, Number of Payload Quadlets: 44 (160 bytes)
i n™+ 2 Frame stream sequence: 0Q4€tc.
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B.3.8.2 General rules 1
<< Editords note, this s e cRowedPointhased sontriblitibn acdwill bearewdrkepd a3s t e
to put in an appropriate standards language and format in a future version of this specification>> 4
A fdlrf it fits, you must not splito 2
T For packets that fit into a single Ethernet frame, the talker shall not break it up into fragments 7
A Allows to handle streams up to ~90 Mbits/seconchenit fragmentation/reassembly (keep cogt
down, possible simplifications, etc. for applications such as speakers, low res cameras, etc.) 9
A Fragmentation/Reassembly shall be based on quadlets, not bytes. 10
A Forces alignment on 32 bit boundaries 11
A Standard packet tet based length field used if padding necessary. 12
A Mandate fAsmart fragmentationodo for cases such a313618
boundaries.
T All fragments shall contain a complete packet header such that for cases such ashél8&8al payload
of audio or video sample data will always start at the same offset for every frame. 6
T This also will allow a smart listener to better reconstruct lost data to create dummy data for packet by
having the packet header in every fragmérhe first fragment is lost and subsequent fragments are
the listener can recreate the packet except for the payload stream sample data in the first fragment. 19
A Fragmentation rules passed to on a per stream basis 20
A Per stream needed anyway to handle seget number control 1
A Allow for delivery of received pipelined fragments and/or incomplete reassembled packets at AVBTP to upperiayer.
23
24
25
B.3.8.3 Control variables 26
27
<< Editor 6s nigdtlecut ard lpasts from eng PowerRointbased contribution and will be re-worked 28
to put in an appropriate standards language and format in a future version of this specification>> 29
. . . 30
All variables are set by the talker and/or the listener on a per stream basis 31
32
B.3.8.3.1 packet_header_length 33
34
A 16 bit unsigned integer 35
A 0tonquadlets 36
A Size in quadlets of packet header, starting at first quadlet past the packet length quadlet 37
A NOTE: This size does not include the 16 bit protocol_specific_packet_header field. 38
39
B.3.8.3.2 packet_payload_fragmentaton_unit_size j(l)
A 16 bit unsigned integer 42
A 1tonquadlets 43
A Sizen quadlets of imini mum sized chunksodo past t hey pa
fragments 45
46
B.3.8.3.3 maximum_packet_size i;
A 16 bit unsigned integer 49
A 1tonquadlets 50
A Maximum size for packets sent by talker or received by listener 51
A NOTE: This size doesot include the 16 bit protocol_specific_packet_header field. 52
A 53
54
55
56
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B.3.8.4 Talker fragmentation algorithm

This section documents the algorithm to process application packet to AVBTP frame and AVBTP frame to and frame.
For actual values of the constants used to @tpulthe fragmentation control field segNeed link here>>Error!
Reference source not found.

If the stream data application packet size is less than or equal to the maximum allowable lower layer frame maximum
payload field size, and is less than 512 quadlets in AVBTP payload length, then:

a) The application packet shall be transmitted in one AVBTP frame
b) The application packet shall not be fragmented into multiple AVBTP frames
c) The AVBTP frame fc field shall be set tdNDY_FRAGMENT value.

d) The AVBTP frame fragmentation_len field shall be set equal to the number of quadlets needed to hold the entire
application packet, including if necessary 1 to 3 pad bytes in order to ensure that all frames sent shall be an integral
numker of quadlets.

e) <<Editords note: placehol der for other fragmentation

If the stream data application packet size is greater than the maximum allowable lower layer maximum transmission size
or is greater than or equal to 512 quadlets of AVBTP payleiagth then:

The application packet shall be fragmented into two or more AVBTP frames where each frame shall be less than
or equal

B.3.8.5 Listener reassembly algorithm

This section documents the algorithm to process application packet to AVBTP frame andP Ak&ie to and frame.
For actual values of the constants used to populate the fragmentation control fieldose&keference source not
found..<<Need link here>Error! Reference source not found.

<< Editords note, this is stildl in very rough shape and
to refine this in future drafts>>

A ONLY_FRAGMENT processing:
T Used for all packets that are not fragmented
A FIRST_FRAGMENT processing
T Indicates to receiver that this fragment contains a packet length and to start reassembly process
A Store packet length for later sanity check
A Store stream sequence for order and length checks of subsequent fragments
A INTERMEDIATE_FRAGMENT processing:
T Indicates to receiver that this fragment is an intermediate fragment and to continue process
A Check stream sequence if correct (Else packet lost or out of order fragment received)
A Check if Packet MTU exceeded (Else packet too large, protocol error)
A LAST _FRAGMENT processing:
i Indicates to receiver that this fragment is an last packet fragment and to complete reassembly process
A Check stream sequence if correct (else packet lost or out of order fragment received)
A Check if Packet MTU exceeded (else packet togelaprotocol error)
A If all checks OK and not pipelined, OK to forward complete packet to upper layer and prepare
hardware and or software for next stream packet.
If desired, the packet length can be checked as an additional sanity check.
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B.3.8.6 Stream sequencing additional algorithm when used with fragmentation/reassembly 1
2
<< Editordés note: The text below was moved from end&aps
algorithm/processing. Also | changed the title for this section as we need to bthalezequencing is always required, 4
but fragmentation/reassembly use of sequencing is only when fragmentation/reassembly is required.>> 5
6
<< Editordés note, this section is still cuiworkedtdpumast e
an appropriate standards language and format in a future version of this specification>> 8
A Indicates current count of stream in quadlets. io
A Talker algorithm 11
i Before any packets sent, transmit stream sequence counter is set to zero. 12
i Each time a stream fragmte(only, first, intermediate or last) is to be sent. 13
Fragment length and current stream sequence counter value is put into the fragment. 14
A Fragment length (quadlets) is added to the stream sequence counter. 15
A Fragment is transmitted. 16
A Listener algorithm 17
I Onreeption of initial Afirsto or Aonlyod fragmeti8t o]
A Stream Sequence value from the fragment is copied to the receive stream sequence counter.,
A Fragment length from the packet is added to the receive stream sequence counter 20
I Each time a subsequent stne fragment (only, first, intermediate or last) is received 2

A If receive stream sequence counter is not equal to the value in the received frame, then a frﬁément
was lost, received out of order or there was a protocol error. 23,

A If sequence number is OK, thereth f r agment can be processed >fino
(quadlets) from the frame is added to the receive stream sequence counter. 25

A Il'f frames are not pipelined, t hen receive;_r6 W é
resets the receiv@quence counter when one of those frames is received. 27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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B.4 Timing and synchronization

<<Editoro6s note: cut and paste from Craig
1394/61883 to 1722/61883 interworking unit>>

1394 to1722 conversion:

a) -Convert SYT field to AVBTP presentation time
b) Leave SYT field intact AVB ignores it
c) Exchange crosimestamp packets with other 1394/AVB Gateways
d) Could strip the 3:bit SPH to save a quadlet
1) Not really worth while

2) Would introduce jitte on 1394to-AVB -t0-1394
3) AVB Listener ignores SYT field

1722 to 1394 conversion:
a) If SID=63 (AVB Talker)
1) Convert AVB Presentation Time to SYT field
2) Possible problems with 2ms SYT field on Part 2, 3,5 & 6
b) Exchange crosimestamp packets with other 1394/A\@ateways

Gunt her 06

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

1) If SID <> 63
2) And SPH =1 (MPEG traffic, IEC 61888and 61883)
d) Larger range of AVB Presentation Time Offsets could require buffering in ggtew

B.4.1 General

<<Editordéds not e: TBD>>

B.4.2 Timing adaptations/control

<<Editords not e: Moved the cross ti mestamp

Co~NFHFabrwN R

40

av

from 618183

cross timestamping in the 1394/61883 to 1722/61883 Interworking Unit and not doyaoross timestamping for

1722/61883 end stations>>
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B.4.3 Cross timestamp protocol operation

This section document the protocol operation of the cross timestamp pré&ticoiformation on the format of messages,
please refer t8.4.4 below

<< Editorés note: This initial text is mostly cut and
General

1 The syneslave functions subscribe to the symaster service through a session management protocol.

1 The synemaster service may be-tacated with a talker, a listener, or a controller.

1 The crosdimestamp (XTS) packets may be distributed by unicast or multicast MAC addresses.

1 The XTS packets will typically be sent by bestort Ethernet service but may be sent over reserved bandwidth

In order to support situations in which an application involves several media clocks there is provision-fasin{€B)
identifiers.
1 The scope of these identifiers is within a session containing a singlevagter MAC address and a single
syncslave MACaddress.
1 TB identifier zero is reserved as 802.1AS global time.

In order to support rapid settling of media clocks at the beginning of a streaming session, the protocol provides an
optional highprecision rate field

In order to efficiently suppothe SY'T register synchronizationse casgwo special packet formats are defined
1  One with full resolution timestamps
1 One with reducedength timestamps for periodic updating.

A distinct AVBTP packet type and associated protocol is defined for providing tnesstamp function between two
time basesThis function is defined to support methods currently described in this standard and also for future use.

The protocol supports the following use cases:
1) A 61883 function wishes to synchronize its SYT registext &1883 cycle master function communicating over
an AVB network, using 802.1AS global clock reference.
2) An arbitrary media application wishes to synchronize its media clock with a media clock master function
communicating over an AVB network. This functiaintended for not1883 applications and may also be
used in combination with 61883e.g. to obtain timing granularity finer than 24.576 MHz ticks.

The cross timestamp protocol consists of:
T Asyncmaster <<Editords questeidoormns:ynsxhanalsd etrtsi?s? >b>e A One
1 One or more synslaves
1 Aset of defined AVBTP control packets and associated protocol to handle those packets.

Cross timestamp control packets are indicated by the 8 bit subtype field being equal to a value of one (1).

The table balw lists the currently defined 8 bit subtype_data values that are valid for 61883/1IDC over AVBTP stream
control packets.
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Table B.2-- subtype_data valid values for 61883/1IDC over AVBTP (subtype = 1)
Value FUNCTION Meaning
(decimal)
0 FULL _XTS i Ful | GrosS Mrestamp (XTS) packet
1 UPDATE_XTS AUpdated SYT XTS packet
2 GENERIC_XTS AfGenerico XTS packet
3-255 - Reserved

B.4.4 XTS frame encapsulations

B.4.4.1 Common XTS frame format

<<Editorodés not e: Text TBD>>

t

Figure B.1 - Common XTS frame fields

ransmitted first

C

d

00 (1) slubltyple(l) . L xtlsfolrmf'it . , Status Icoptr(l)l_flrarr?e_llengthI .
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! | ! ! ! ! ! ! !
04
— stream_id —
08
AN R R TN T M Y TN TN T N NS N [N M MY Y TN TN SN NN AN TR TR A N N
12
Cross timestamp data payload varies by subtype_datafield (xtsformat)
AVA A

transmitted last
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B.4.4.2 Full SYT XTS format
<< Editorés note: Text cut and pasted from Chuck Harrison
<< Editorés comment: As there is a | ot of padding (as we
Ethernet) we could possibly use the same payload format for bothte fAFul | 6 and t heframellpdat eo S

Another option would be to use the fAGenerico format and r
1394/61883 (24.567 MHz).>>

Figure B.2 -- Full SYT XTS frame format

transmitted first
cd

subtype data 00 ol | slubltyple(ll) . . IxtslforrlnatI (0)I , Status . ccl)ntfol_rfralmeTlerI]gtrﬂ (1|2) .
I I I I I I I I I I I I I I I I I I I | I I I I I I I
802.1Qat 04 .
St — stream_id —
ream ID 08
L Ly TR TR N [ TR N N R B
1394 SYTtime 12 SYTseconds(0-127)] | | SYTCycle(0-7999) | ., SYT Gycle Offset(0-3071)
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
.16
802.1AS time — 802.1AS global time I
20 L L L L L L L L L L L L L L I L L L L L L L L L L L L L L
transmitted last
B.4.4.3 Update SYT format
<< Edi t olrndist inaolt et;:ext from Chuck Harrisonds proposal bel ow

Global timestamp applies to an integer millisecond cycle count (i.e. cycle offset = 0, (cycle_count) mod 8 = 0) within
0.25 second of frame transmission time.

Figure B.3 - Update XTS frame format

transmitted first

d
subtype data 00 ?1) s:ubltypg(l IxtslforrlnatI (1)I | status . clonﬁrolffrqme'_lepgtlh (éll) .

802.1Qat 04

Stream ID g stream_id N

802.1AS Global time (lower 32 bits)
L L L L L L L L L L

802.1AStime 12

transmitted last
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7.3.1.1 Generic format XTS frame

transmitted first

Figure B.4 - Generic XTS frame format

cd
subtype data 00 ) subtype (1) xtsformat (2) | status ccoptrol_frame_length
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
Streém D — stream_id —
08 L L L L L L L L L L L L L L L L L L I L L L L L L L
XTS header 12 tb1_ident tb2_ident gl 1]qgl_2]ql_3 | reserved
L L L Il L L L L L Il L L il il il L L L L L L L
TB1 time 16$ Time-base 1 (TB1)timestamp (1 to 4 quadlets, specified by gl_1, 0=4 else 1-3)
1)
TB2 time ? Time-base 2 (TB2)timestamp (1 to 4 quadlets, specified by gl_2, 0=4, else 1-3)

)
TBU/TB2rate (N

TB1/TB2rate (1 to 3 quadlets, specified by ql_3, O=field not preset, else 1-3)

Lol ol

B.4.5 Synchronization

<<Editor o6s

not e:

TBD>>

B.4.6 Queuing/Scheduling Mechanisms
TBD>>

<<Editor os

not e:
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<<Editoro6s
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Annex C(normative) MAC Address Acquisition Protocol |1

(MAAP) 2
3
4
. 5
C.1 Overview 5
<<Editoros not e: | have significantly changed thilé S ¢
meetings, so the intents not to havethis section perfect, but hopefully with enough detail to start the conversation|S
on the changes that | was OKO6d to take a first cut|9at .
10
In_general, more and more_this protocol is being discussed as a possible method to allocate not justtidast |11
addresses for AVBTP, but also for other 802.1 uses where multiple uniqgue multicast and unicast addresses (suéh
as VMWare, applications that need guaranteed unigue user assigned source MAC addresses, |IEEE 1733,.etd.¥
Also | have been tasked to don this first cut: 14
1) Make it so we can have shared Multicast MAC addresses in the future 1‘2
i) | have not put in any text about this yet, but my thought is to use the new flags field and 17
create a shared address indicator where the application can request a MultiseMAC address 18
range that either can or cannot be shared. Comments on this would be appreciated 19
2)__Allow the protocol to allocate both Multicast and Unicast addresses 20
3)__Allow the protocol to accommodatea future MAC address allocation server (similar to DHCP br 21
IPv4) where you are told to use a specified address as given by a server rather than a random 22
selection (this is also done to speed up the process if a server is available) 23
i With that, Iove added ASSIGN and UNASrS)\kGNzénes
vou asked for range A, but | want/ need you §60 u
Another thing 1 éve done iGhagohmiZe rhdacokn fa nbdo ake aidn Dirh a tj8tlu av
the first draft where voudd have .to Bvasdd fonm rlda dieed nd
met hods for both 1 Pv4d and DNS name ass.i gn tnklodal, |l 6vig9d ad
assignment) and also used shorter timeouts (used by nhame assignment). 30
31
All comments and guestions are welcome and we do plam discuss thisProposedannex in detailat the Beaverton |32
Oregon face to face IEEE P1722 meeting>>. 33
34
35

. . . o . 36.
Multicast MAC addresses will be required by AVBTP for the transmission of media stream from one talker to mglyple
listeners. As AVBTP runs directly onlayer 2 transport, there is no existing protocol to dynamically allocate multicg§t
MAC addresses for AVBTP.

39
A reserved block of Multicast MAC addresses has been reserved for the use of AVBTP these arexk-omrxx-XX-XX 41
through yyyy-yy-yy-yy-yy. << Edi t or 6s note, this range wil/ be fi Ijzed
the IEEE>> 43

44

The MAC addressAcquisition ProtocoMAAP) specifies a mechanism to dynamically allocsliglticast and Unicast 45
MAC addresses ia specifiecaddressange. Thébaseprotocol uses aequest, announce, defend and release mechanj
and also has been designed to allow for fugmbancementef supporting a MAC address assignment server via tgg

assign and mtassign mechanisms 48
. L . 49

In the case of AVBTP using MAARNy application that uses addresses from the AVBTP multicast address range dpust
make use of the AVBTP Multicast Acquisition Protocol to request and defese #udresses. 51
52

To obtain aset of addresses, application randomly selects a multicast address frondés&edrange andnulticass 53
probe packets containing the desired addresgle The application then listens for defend responseor assign 4
commandA defendresponsendicatesthat the address is in use. If no responses are received the multicast addrgss is
then assigned for use by the application. If any response is received indicating the address is already irtlese,@gen
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MAA P layerrandomly selects a new addreasgeand begins sending probe packets containing the new address
The process is repeated until an addmesgeis successfully obtainedt which point the MAAP layeinforms the
application 6 the resulting address range

Oncethe MAAP layerhas obtained a multicast address it is requirgdrieember andefend the address until itustil it
is released by the applicatiobefending an address consists sfdning for probes to use the address and responding to
the probes signifying that the address is already in use.

| MAC addresses can be allocated individually or as a consecutive raniyAAR entity that is alreadyacquiredary
address in a probed range must respond to the probes to defend its address.

C.2 Protocol Message Format

All MAAP framesshall be transmittedsing 8021Q taggedising a fixed Priority value of 6 and a VLAN ID of zero(0).
For 8023 and example is shown in the figure below.

Figure C.11 802.3 MAAP frame format

transmitted first

-18 N 00 | Note: MAAP control frames must
-16 |, DA(destination MAC address) 02 | alwaysusethisformat.
8023 MAC -14 L L L L L L L I L L L L L L L 04
header -12 06
| | | | | | | | | | | | | | |
-10 L |SA|(SO|urC|e MAC adldrelss)I L 08
-08 L L L L L L L I L L L L L L L 10
802.1Q Tag -06 L TPllD (80%'1'?/(2 C 8|:I'0c?16)| | 12
field CF it
'€19"-04f PcP@) [ , , VID(VLAN Identifier ) | 14
Ethenype -02 L | ‘?ty‘?e (MAAP |= TlBDl vallue? [ | 16
00 18
A MAAP control frame data A

Optional padding (to ensure minimum size

A .
802.3frame size)

W

42-1500 ethernet_crc 60-1518
| | | | | | | |

| | | | | | | | | | | | | | |
transmitted last

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

a) version and flags:field: 8 bit byte with the following subfields defined:

1) ver (version most significan# bits of this byte

2) flags: least significant 8 bits of this byte

b) messagetype: 1 byte

c)__requestor address 6 bytes
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d) requested start address 6 bytes
e)_requested end address6 bytes
f) start address 6 bytes
g)__end address6 bytes
A diagram of the MAAP frame format is shown in the following figure
Figure C.2 i 802.3 MAAP frame format
transmitted first
00 L ver IflalgsI , Mmessage_type 18
02 | 20
1 1 1 1 1 1 1 1 1 1 1 1 1 1
04 requestor_address 22
1 1 1 1 1 1 1 | 1 ] 1 1 1 1 1
06 | 24
| | | | | | | | | | | | | |
08 26
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
10 reqluested_sltart address 28
1 1 1 1 1 Il — 1 1 1 1 1 1
12 | | | | | | | I | | | | | | | 30
14 | 32
1 1 1 1 1 1 1 1 1 1 1 1 1 1
16 rec’uested_qnd address 34
1 1 1 1 1 1 T~ 1 1 1 1 1 1
18 | 36
| | | | | | | | | | | | | |
20 | 38
1 1 1 1 1 1 1 1 1 1 1 1 1 1
22 1 1 1 1 1 ?tarlt—afjdrles? 1 1 1 1 1 40
24 | | | | | | | I | | | | | | | 42
26 | 44
1 1 1 1 1 1 1 1 1 1 1 1 1 1
28 1 1 1 1 1 Iendl_agdrlessl 1 1 1 1 1 46
30 | | | | | | | I | | | | | | | 48
transmitted last
. Theframetype is identified in thenessagetypefield as follows:
Table C.16 MAC address_Acquisition protocol message types
Value FUNCTION Meaning
(decimal)
0 -- Reserved
1 MAAP_PROBE Prabe MAC address(edrame
2 MAAP_DEFEND Defend addreg¢ss)responsdrame
3 MAAP_ ANNOUNCE Announce MAC addregss)acquired frame
4 MAAP_RELEASE ReleaseMAC acquired address(es)
5 MAAP_ASSIGN Assign MAC address(es) command
6 MAAP UNASSIGN Unassign MAC address(es) command

All MAAP framesare sent witha multicastdestination MAC address set to theservedMAAP protocol Multicast
address 0fzz-z7-z7-zz-zz-zz. <<Edi t ordés not e, t hi s r es etrinvaefudure Mavisidn iofc
this document per IEEE rules and procedures. Current suggestion is that it is in the same OUI and address rang

of the Multicast Registration Protocol (MRP)>>
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