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

Increasingly, entertainment media is digitally transported. Streaming audio/video and interactive application%gover
bridged LANs need to have comparable +t&ak performance with legg analog distribution. There is significant end
user and vendor interest in defining a simple yet common method for handlirgmeahudio/video suitable for
consumer electronics, professional A/V applications, etc. Technologies such as IEEE 13%htBlaetl USB exist
today but each has their own encapsulation, protocols, timing control, etc. such that building interworking functiqjﬁs is
difficult. The use of a common audio/video transport over multiple IEEE 802 network types will realize operational-a

equipment cost benefits. By ensuring that all IEEE 802 wired and wireless devices share a common set of transport
mechanisms for timsensitive audio/video streams, we lessen the effort of producing interworking units between %EE

802 and other digitaletworks.

17

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

27
1.1 Scope 28

29
This standard specifies the protocol, data encapsulations, connection management and presentation time procediges us
to ensure interoperability between audio and video based end stations that use standard networking services prayvided b
all IEEE 802 networks meeting QoS requirements for tseesitive 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 interoperability between stations that streamstimstive 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 note: The above text was copied from tsne
appropriate.>> 45
46
47
48
49
50
. . 51
Clauses in this document are as follows: 52
53
54
55
56

1.3 Clauses
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Clause2. References

Clause3. Terms, definitions, and notation

Clause4. Abbreviations and acronyms

Clause5. AVBTP base protocol

Clause6. 61883/1IDC over AVBTP protocol
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IEC publications are available for sale individually, and are alsiteél@ via an online subscription
(http://webstore.iec.ch/
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4 Internet Requests for Comments (RFCs) are available from the DDN Network Information Centate@Rtional, 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 are used to differentiate between different levels of requirements and optionality, as follows:

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

312may:l ndi cates a course of action permissible within the
means fAis permitted too).

3.1.3shall: Indicates mandatory requirements strictly to be followed in order to conform to the standard and from which

no deviation is permitted (fishall o means fiis required too

3.1.4should: An indication that among several possibilities, one is recommendedtizsipally suitable, without
mentioning or excluding others; or that a certain course of action is preferred but not necessarily required; or that (in the
negative form) a certain course of action nidseddetporoe)c.at ed

3.2 Glossary of terms

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

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

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

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

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

3.2.6big endian: A method of transmitting a mulbyte integer. Bytes are transmittiedorder 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 stream traffic class with TBD millisecond observation interval.

3.2.11default: In this document the word default when applied to attribute values and options meanmditheat@mn 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 selectbn time: The maximum amount of time required by 802.1AS to elect and propagate new
grand master address.

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

18 Copyright © 2007 IEEE. All rights reserved
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while it had been synchronized/syntonized to the other clock, is said to be in holdover or in the holdover mode, aslong as
it 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 treample is sent by the talker application to the AVBTP ldyer example, 7
on an 12S interface this is an 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 aeceiver of a stream. 12
13
3.2.21maximum holdover time: Themaximum time allowed for Grandmaster Selection plus clock stabilization on al#
listener. 15
16

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

19
3.2.23node: A device that can issue or receive AVBTP communications on a 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 of data. g?

3.2.29synchronized clocks:Two clocks are synchronized to a specified uncertainty if they have the same epoch angé
their measurements of the time of a sirgllent at an arbitrary time differ by no more than that uncertainty. The
timestamps generated by two synchronized clocks for the same event differ by no more than the specified uncertaégty.

36
3.2.30syntonized clocks:Two clocks are syntonized if they share thmealefinition of a second, which is the time as 37
measured by each advances at the same rate. They may or may not share the same epoch. 38

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

3.2.32timeout: A mechanism for terminating requested activity that, at leastfromthe ue st er 6 s per sj%) ec

complete within the time specified. 43

3.2.33timescale:A linear measure of 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 conflictavweeen
current implementations and future definitions.

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

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

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

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

3.4 Numerical values

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

Deci mal numbers are represented in their usual 0, 1, 2, é
string of one or more hexadecimal (8,A-F) digits followed by the subscript 16. Binary numbers are represented

by a string of one or more binary (0,1) digitsn left to right order where the left most bit is the most significant bit

and the right most bit is the least significantbit f ol | owed by the subscript 2. Thus t
al so be reprng@sent @dl1840i1l1A

These notational conventions have one exception: MAC addresses and OUI/EUI values are represented as strings
of@bit hexadeci mal numbers separated by hyp3R€EXS00dBHd wit hou
or ASEAL1O0.

3.5 Notation of fields and values taken from other documents

<<Editor ds not &lhavEagainrewerked themotatidh se@tion this time to more follow conventions
used in IETF RFCs as this document defines a transport layer and should not care about biansmission order.

So this document uses a merged convention &low implementerswho understand IETF RFCs and/or IEEE 1394
and/or 1394 Trade Association (1394TA) document conventiond his hopefully also should make it easier for
implementers who wid to port their 1394/61883 technology to 802.1/802.3 Ethernet and 802.11 wireless networks
or for implementers who have |IP based technology to port/modify (i.e. if they can get the bit ordering correct for
an IP packet, they can get itight for based on dagrams from this document) All comments on this change are
welcome by the editor

It is also the editorbés intent to take out wunused templ at
machine conventions, descriptions on how to documentgesters, etc. If it turns outthat we need to add any of

these types of items in future versions of the spec, then these portions of the template can be put back into the

document>>
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This documentuses fields and values defined in other documents with mijdle methods of defining such thingsas 1
usage of upper and lower case, usage of underscore characters, italics, Agthis document is intended to use 2
these multiple protocols, its additional intent is also to make it easier for readers and implementestthose 3
documents by not using different names and notation fathosefields and values So the following conventions are 4
used for field names from other document$o match the convention from those documents 5
6
a) Fields from IEEE 802.1Q: Fields are in aipercaseno underscorg@xamples: DA, SA, TPID, CFl, VID) 7
b) Fields from IEEE 1394: Fields iilower caseexcept for acronyms within the field namwwéth optional 8
underscore(examples: tcodalata_lengthsource_ID) io
c) Fields from IEC 61883: Fields always sbagtin uppercase, acronyms in uppercase, abbreviations with 11
uppercase first followed by lowercase, no underscores (examples: DBC, DBS, Rsv). 12
. . 13
3.2.2 Bit, byte, doublet, quadlet and octlet ordering 14
15

Similar to |ETE REC 0791 [R14] Internet Protocol (IP), this protocol is agnostic to the underlying bit order used |4
by layers below it Therefore all frame and packet formats contained within are specified as a series of 8 bit bytes -
where the actualtransmission,reception, storage and retieval of bits within the bytesare machine and/or lower 18

layer specific. 19
This document uses the same convention as IEEE 1394 for abbreviating the following terms: gg
a) Isb: least significant bit gg
b) msb: most significant bit 24
c) LSB: least significant byte g‘g
d) MSB: most gjnificant byte g;

Like Internet Protocol, the actual ordering of multiple bytes to store larger numbers or arrays of datas specified 29
in big-endian order where the first byte of a multibyte number is the most significant byte and the last byte is the 30

leastsignificant byte. 31
32
The significance of the interior bitswithin a byte uniformly decreases in progression from msb to Iskvhere msb is |33
labeled as bit 0 and Isb is bit land is shown in this document in a left to right order as follows 34
35
36
01234567 37
38
39
O 0 0 0O 0 0 0 1 40
| | | | | | | a1
msb Isb 42
43
. . : - 44
Figure 3.1 - Bit ordering within a byte 45
46
For the above figure, this would represent a decimal value of 1, a hexadecimal value ofdHnd a binary value of 47
0000000% 48
) - ) ) 49
This protocol specifies that all data to be transmitted and reeived for control and data frames shall always be 50
using an integral number of 4 byte quadletsA quadlet is a series of 4 bytes ithin a quadlet, the most significant 51
byte is that which is transmitted first and the least significant byte is that which isransmitted last, as shown 52
below. 53
54
55
56
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0 1 2 3
01234567890123456789012345678901

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

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

Isb msb Isb

msb Isb msb Isb msb

Figure 3.2 - Byte ordering within a quadlet
For the above figure, this would represent a quadlet holding four byte array of 1, 2, 3, 4 decimal.

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

transmitted first
0 1 2 3
012345678901 23456789012345678901

I R T R T B T |eX|amP|e-r4—|bth—qualdleﬁ—ﬁ?ld L1

| | |
transmitted last

Figure 3.3 - Example 4 byte quadlet field diagram

For 64 bit fields that need to be contained in more than one quadlet, they are still transmitted and received as a
series of 8 bytes, but for this document are shown in diagrams as follows

transmitted first
0 1 2 3
012345678901 23456789012345678901

example_octlet_8 byte field

| | | |
transmitted last

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, no
assumptions can be made about the ordering (significance within a quadlet) of bgtat 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
This is an unapproved IEEE Standards Draft, subject to change



IEEE P1722/D0.8
2008-05-18

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

3.5.1 Field value conventions

A WNPE

This document describewvalues of fields. For clarity, names can be associated with each of these defined values, as
illustrated in Table 3.1. A symbolic name, consisting of upper case letters with underscore separators, allows othe{3

portions of this document to reference the value by its symbolic name, rather than a numerical value.

Table 3.1wrap field values

Value Name Description
0 WRAP_AVOID | Frame is discarded at the wrap point
1 WRAP_ALLOW | Frame pases through wrap points.
2-3 o} Reserved

Unless otherwise specified, reserved values are reserved for the purpose of allowing extended features to be

defined in future revisions of this standard. Devices conforming to this version of this standard do ngénerate
reserved values for fields, and process fields containing reserved values as though the field values were not
supported. The intent is to ensure default behaviors for futurespecified features.

A field value of TRUE shall always be interpreted a®eing equivalent to a numeric value of 1 (one), unless

7
8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

otherwise indicated. A field value of FALSE shall always be interpreted as being equivalent to a numeric value of 24
0 (zero), unless otherwise indicated.

3.6 Informative notes

Informative notes are used inthis standard to provide guidance to implementers and also to supply useful
background material. Such notes never contain normative information, and implementers are not required to

adhere to any of their provisions. An example of such a note follows.

NOTE® This is an example of an informative note.
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4. Abbreviations and acronyms

This document contains the following abbreviations and acronyms:

24

1394TA
IEEE
ACK
ANSI
AP

AV
AVB
AVBTP
AVIC
BC
BMC
BMCA
BSS
cd

CFI
CID
CIP
cntl
CoS
CRC
CTP

DA
DRM
DSS
DTCP
DTLA
DVCR
E2E
EISS
ESS
EUI

fc
GASP

IEEE 1394 Trade Associatiom{vw.1394ta.ory
Institute of Electricahnd Electronics Engineers, IngvWw.ieee.ory
acknowledge

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

audio/video

audio/video bridging

audio/video bridging transport protocol

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

best master clock

best master clock algorithm

basic service set

control/data

canonical format indicator

channel identifier

common isochronous packet

control

class of service

cyclic redundancy check

command transport protocol

draft

destination MAC address

digital rights management

distribution system seice

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

end to ed

enhanced internal sublayer service

extended service set

IEEE Extended Unique Identifier

fragmentation control

global asynchronous stream packet
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GM grandmaster
GMT Greenwich mean time
GPS global positioning (satellite) system
HD high definition
hdr header
IEC International Electrotechnical Commissiamww.iec.ch
IEEE Institute of Electrical and Electronics Engineessviv.ieee.ory
IETF Internet Engineeringask Forceww.ietf.org
P Internet protocol
IS integration service
ISO International Organization for Standardizatiosniw.iso.org
WU interworking unit
kHz kilohertz (thouand 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 maximumtransmission unit size
N/A not applicable
NTP network time protocofwww.ietf.org/rfc/rfc1305.txt
O optional
ocC ordinary clock
Oul IEEE organizationally unique identifier
P preliminary
P2P peer topeer
PAR project authorization request
PCP priority code point
PICS protocol implementation conformance statement
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PLL
PTP
QoS
Rsv, res
S Bridge
SD

Sl

SID

SM

src

SRP
STA
TAI
TBD

TC

TG

TLV
TPID
TS

tv

uTC
VID
VLAN
WG
WLAN

XTS

phased lock loop

precision time protocol
quality of service

reserved

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

slave to master

source

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

task group

type, length, value

tagged protocol identifier
timestamp

timestamp valid
coordinated universal time
VLAN identifier

Virtual Local Area Network
working group

wireless local area network
prohibited

Cross timestamp
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5. AVBTP base protocol 1
2
<<Editordés note: This section will define the fibasg pr
be an optional protocol to fArun over A\oBolsSkhahe futord Thiso 4 t h a
section is intended for formats, functions, etc. that
6
5.1 Overview ;
<<Edi toro6s TB@>>re: Text 9
10
5.1.1 General assumptions/operations E
<<Editords note: This section and s ub s etions dooumsntand stﬁll
needs further refinement, will be edited in future drafts of this document>> 15
16
. . S 17
5.1.1.1 Link bandwidth utilization 18

AVB classAtogether with AVBclassBt r af f i ¢ cannot use mor e The remaining %% (ool a
more) shall be reseed for norAVB flows. 20

21

22

. . 23

5.1.1.2 Functional device type names 24

AVBTP will have Talkers, Listeners and Controllers 25

T A Talker is the source of a stream 26

I A Listener is a receiver of a stream 27

1 A Controller is a device that introduces and manages talkers and listenersrsages groups of sessions. 28

Any physical device can be any combination of these ég

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

33

34

5.1.1.3 Interoperation with 802.1 bridges 35

AVBTP will interoperate with AVB 802.1 bridges. 3673
If a stream traverses aibdge t hat i s not AVB 802.1 capabl e, thagg t

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 wham AVBTP end stations are connected directly via an IEEjé
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 section documents the specific generic encapsulation regeinents when running AVBTP over IEEE 802.3
LANs. This covers the following fields:

For 802.1Q operation (VLAN tagged frames) the Ethertype field immediate following the source MAC address is
known as the Taggd Protocol Identifier (TPID) field and is set to 810s. For this case the AVBTP Ethertype is at

a) Destination MAC address: 48 bits

b) Source MAC address: 48 bits

c) 802.1Q protocol header: 4 bytes consisting of:

Tagged Protocol Identifier (TPID): 16 bits

Canonical Format Identifier (CFI): 1 bit

Priority Code Point (PCP): 3 bits

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

1)
2)
3)
4)
5)

an offset 4 bytes past the start of this field.

Figure 5.1 shows an AVBTPframe encapsulated within an 802.3 frame #h an 802.1Q header (also known as an
802.1Q VLAN Tag field):

<<Editorods

the reader through the basics of what this fields are, what specific requirements of the field values and geare 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 technically informational, as they provide some

note: The 802.3/802.1Q fr ame
frames in the document due to the fact that the Ethernet header is either 14 or 1§tbs long and therefore not
aligned wup

on

a guadl et boundary. It

i s

f or mat

al so

di agr ams i

not

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 normative

(i.e. the text will have to specify how to use thedids for AVBTP)>>

28
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Figure 5.1 - AVBTP frame within an 802.3 frame with 802.11Q tag field
transmitted first
0 1
0123456789012 345
-18 T T T 00 | Note: AVBTP data stream frames
-16 DA (destination, MAC address) 02 | mustalways usethis format.
4 EE— EE— 0a | AVBTPcontrolframes mayuse
802.3MAC AN W NN TR N NN NN AN NN SO N TN N N this format on transmit. All
header-12 o 06 | AVBTPdevicesmustbeableto
10 SA (source MAC address) og | receive dataor control framesin
IR R B W\t N i [ this format.
-08 Il Il Il Il Il Il Il I Il Il Il Il Il Il Il 10
802.1Q Tag -06 [ TPllD (80?'1F|)/Q|: 8|:I'Oqle)| I 12
field* CFI .
€004 pcp |l | | VID(VLANIdentifiey |14
Ethertype -02| | etype (AVBTR=TBDvalue) . 16
00 18
A AVBTP data stream or control frame A
J. Optional padding (to ensure minimum size 1
v 802.3 frame size) "~
42-1500 L ethemet_crc ., , |e0-1518
L L L L L L L | L L L L L L L

transmitted last
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Figure 5.2 shows an AVBTPframe encapsulated within an 802.3 frame without an 802.1Q heade

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

transmitted first

0 1
0123456789012 345

-14 T 00 Note: Only AVBTP control frames
-12 DA (destination, MAC address) 02 | mayuse this format, stream data
1 1 04 frames shall always have 802.1Q
go2amac10 tag field
header g 06
| | | | | | | | | | | | | | |
-06 SA (source MAC address) 08
| | | | | | | | | 1 1 | |
-04 | 10
| | | | | | | | | | | | | |
Ethertype -02 T eltyple ('?‘VBlTP| = TBI? Vqluel) Ll 12
00 14
R AVBTP control frame VA
J. Optional padding (to ensure minimum size )
¥ 802.3 frame size) A
46-1504 ethernet_crc 60-1514
| | | | | |_| | | | |
L L L L L L L I L L L L L L L

transmitted last

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

<< Edi t oNeédsto modifyy/add text here now saying that for AVBTP stream data frames, we will require
the use of 802.1Qat to allocate, free and generally manage both destination MAC address@d stream IDs for
individual AVBTP data streams.>>

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

5.2.2 802.3 Source MAC address field

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

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

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

5
a) All talkers 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 reeglito indicate whether the stream GlassAor ClassBstream. 7

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

c) All AVBTP compliant devices (talkers, listeners and controllers) shall be able to receive aasspdBTP 10
data and control frames with an 802.1Q header present. 11
12

Additional rules for handling of 802.1Q headers may be listed in subsequent sections for current or future protocbls that
use AVBTP in current or future versions of this standard, but thaly 5ot violate the above general rules. 14
15
The following rules shall apply for fields in the 802.1Q header 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 inthe frame) 810Q hexadecimal. 21
22
23
) o 24
5.2.3.2 VLAN identifier 25

<<Editords note: the text in this section thesenesdidibel5i n

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 shall be able to support a VLANfield value of zero to send or receive AVBTP frames. g;
AVBTP stations are recommended to support other VLddlbut it is notrequired. gi

AVBTP stations not supporting VLANs must at least be able to process a received AVBTP frame with 802.1Q ﬁ@ader
and ignore the contents of that header. 37
If VLAN identification and knowledge is supported by an AVBTP station, it shall discardemejved AVBTP frames gg

with a VLAN ID for which it is not a member of the specified VLAN. 20

41
42
5.2.3.3 Canonical Format Indicator (CFI) 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 valtlee 802.1Qat specified default values for stretamasAtraffic

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

be changed by IEEE 802 bridges, the PCP value will be ignored qticecky AVBTP listeners.

<<Editords note: Wi | | probably insert some text her 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 (se&.2 Need mechanism for getting PCP value fo€ClassA and
ClassBstreamg>>

<< Edit or 6AVBTPrcanpobteaflid shall use the value as specified by the associated protocol specific
value (e.g. 61883 over AVBTP), but never shall use a value of assigneddiassAor 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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5.4 AVBTP frame common header format

This section documents the fields that are common to all AVBTP frameShis section documents the following
fields:
a) First byte:
1) cd (control/data) field (cd) indicator: most significant1 bit
2) subtype field: remaining 7 bits 10
b) Second byte: 12
1) sv (Stream ID valid) indicator: most significant1 bit 13
2) subtype_datdl field: remaining 7 bits
c) subtype data2 field: 16 bits 16
d) stream_id field: 64 bits

O©CoOoO~NOOOT,WNE

The following figure shows these fields encapsulated within an 802.3 frame with an 802.1Q header 19

Figure 5.3 0 AVBTP frame common header fields 22

transmitted first 24
0 1 2 3 25
012345678901 23456789012345678901 26

SUMOO cd ] |Su|btyPe| ] SV |Su|btyPe—rdaEa1| T T N R S|ubtlyp?—dlatal2 IR T R R 28
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 . . 29
Stream ID 08 Stream_|

12 32

5

S(
w
\J

1
| As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 39
transmitted last 40

5.4.1 cd (control/data indicator) field 44

The cd bit indicates whether this AVBTP frame is a control or dataframe 46

47
If the cd bit is zero, then thisframe is an AVBTP stream dataframe. See5.6 belowfor additional encapsulation 48
and protocol rules when this bit is set to zeroOnly AVBTP talkers can set this field to zero as only talkers can 49
send AVBTP stream data framesilf this field is set to zero, then for 802.3 frames, the talker shall ensure the frame 50
is sent with an 802.1Q VLAN tag header msent with the appropriate values for the TPID, PCP, CFl and VID 51
fields. 52

53
If this field is set to one, then thidrame is an AVBTP control frame. See5.5 belowfor additional encapsulation 54
and protocol rules when this bit isset to one Any AVBTP station that sends control frames may set this bit to one. 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 establisfiedcommon header formats for control and data frames.

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

Hexadecimal| FUNCTION Meaning

Value

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

7F6 PROPRIETARY_SUBTYPE Proprietary/Experimental over AVBTP

<<Editords question: Shoul d fard394to AVBTPegatelvayaconttol 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 containedevgthitype 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 strednis 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 andis used to carry protocol
specific data based on teabtypeandcd field values.

5.4.5 subtype_data2 field

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

5.4.6 stream_id field

If the sv field is set to one(1), then thiream_id fieldshall contain thé&4 bit IEEE802.1Qatstream ID associated with
the frame. This field shall be used for stream identificatidrhe fieldshall be presenn all AVBTP frames

34 Copyright © 2007 IEEE. All rights reserved
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All AVBTP stream datframes shall contaia 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 id 84l bit 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 instead of required as 1be
NULL_STREAM_ID is intended for consistency and to avoid confusion for users such as those debugging AVBTP
frame traces (i .¢e. so they dcd.n AVBTPserdestatiors dvhen r@deiaing AVBTPL2v a |
frames with thesv 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 define# iBOE 1Qat. 15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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5.5 AVBTP common control frame header format

<<Edi

tor 6s

transmitted first

0

not e:

need

introductory

Figure 5.4 - Control frame common fields

1

2

t ext f

or this

3

012345678901234567890123456789°01

cd

subtype data 00 a IsulbtypeI sV |C°|mrP|—|dat|al| , Status Icor|1trqI_fﬁamle_llength(bytles)I
L A O L A O L L I B B R B B
802.1Qat 04 .
Stream ID — stream_id —
08 TR R N N N | TR N N NN N A TR N B IR N T SR N SR T N
12

e
)

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

transmitted last

5.5.1 status field

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

5.5.2 control_data_length field

The 11 bitcontrol_data_lengthfield is used to contain thensignedcontrolframe 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 added at the end of the control frame payb@ads 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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5.6 AVBTP common stream data frame header format.

AVBTP stream data is designed to standardize common uds fag source timestamping and for packet lengtiese
fields are standardized for all AVBTP frames where the cd field is set to zero.

O©CoOoO~NOOOT,WNE

The AVBTP common stream data header format consists of the following #it&tsthe subtype anid the following
order: 10

a) stream_flagsfield: 8 bit byte with the following subfields defined when cd field equals zero: E
1) sv(streamID valid) most significant 1 bit of this byte 13
2) tv (timestamp valid): least significant 1 bit of this byte ig
3) stream_reserved.: remaining 6 bits of this byte 16
b) stream_reserved28 bits 17
c) __gm_discontinuity: 7 bits 12
d) h: holdover: 1 bit 20
e . 21
e) stream_idfield: 64 bits 20
f) avbtp_timestamp 32 bits 23
. . 24
g) gateway_infa 32 bits 25
h) packet_data_length 32 bits 26
27
i) protocol_specific_packet_headerl6 bits 28
j) stream_payload_data0 to n quadlets (ere n does not exceed maximum frame size allowed by the layer 229
LAN) 30
31
32
Figure 5.5 --AVBTP common stream data header format (cd field set to zero) 33
34
] . 35
transmitted first 36
0 1 2 3 37
012345678901234567890123456789¢01 38
subtype data 00 (Céj) I IsulbtypeI i Y strleam_rleselrveldl tv Istrlearln_rleselrveld2I qm_rdislcoptinluity h 39
I I I I I I I I I I I I I I I I I I I I I I I I 40
LA — |
08 e ey ey 42
AVBTP Time 12 | avbtp_timestamp | 43
: 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 44
Gatewayinfo 16 TR T TR T TN T AN TR NN M B gatclswey_llnfol A T T T T AN T T TR NN MR N 45
Packetinfo 20|~ packet data Jength (bytes) =~ = | protocol_specifi¢_packet_header =~ 46
AVBTP payload 24 0-31 quadlet stream application packet header (length from pkt_hdr_len) i;
stream_data_payload 49
A (additional protocol header, protocol payload data and padding varies by protocol) W 50
——————————————————————————— 51
: As necessary, 1-3 byte padding on last or only fragment to fill last quadlet 52
transmitted last 53
54
55
56
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5.6.1 subtype_data field subfields
Thesubtype_datafield for AVBTP stream data (when tled field is set to zero) has the following subfields defined.

1 Most significant bit forsv (Stream ID valid) (se&.4.3 abovg
1 Least significant bit fotv ( timestamp valid ) bit
1 remainingb bits reserved §tream_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 #hbtp_timestamp field time
value.

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

If the timestamp valid bit is set to one by the AVBTP talker, then this field shall indicate tlaathtpe timegamp field
is valid.

For how theavbtp_timestampfield is interpreted and processed Se&6

5.6.3 gm_discontinuity field

Thegm_discontinuity field indicates &nown orpossible discontinuity in 802.1AS time. Tgm_discontinuity field is
stream specific. On stream creation gime_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,
butare not limited to:

a) Discontinuity in absolute time

b) Discontinuity in frequency

¢) Loss of Grandmaster clock

d) Election of new Grandmaster clock

5.6.4 h (holdover) field

Editordéds not e: this i s a new conc eopfacetimde medtirml This ielsl  d i
needs better text and clarification to be added in the next version of the draft>>

The 1bit h field shallbe set anytime the AVBTP timestamp field in this stream is based off of some local clock instead of
the 802.1ASased clocKi.e. in holdover clock based on the 802.1AS time from the previously known good grandmaster
time). This is used by talkers to indicate that the timestamps may not glalgatthironizedwith network time and is

used by listeners talso use bldover time as necessary until all systems are probably running on the same grandmaster

5.6.5 stream_id (802.1Qat stream identifier) field

The stream ID field is the same field as specified 5.4.6 aboveFor AVBTP stream data frames, it shall always
contain a valid 802.1Qat stream ID.
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5.6.6 avbtp_timestamp field

1
The 32 bitavbtp_timestampfield shall express presentation time related to the 802.1AS Global Clock if the times%mp
valid bit is set to one. Thavbtp_timestamprepresents the low order 802.1AS time converted to nanoseconds. 4 he
avbtp_timestamprolls over approximately every 4 seconds. 5
If the source timestamp valid bit is zero, then the contents of the avbtp_timestamp field is undefined and shSuId be
ignored. 8

9

10
5.6.7 gateway_info field 11

12

. _ . . . . . L 13
This 32 bit field is used by gateway and interworking units to allow conversion and transport of audio/video d and
control between AVBTP networks and other audio/video networks. One use is described in Annex B of thistdoci%men

for IEEE 1394 |IEC 61883 to IEEE 1722 AVBTP IEC 61883 interworking. 16
Native AVBTP end stations not participating in this gateway function shall set this field to zero on transmit and iggmre
this field on receive.

19

20

21
5.6.8 packet_data_length field 22

23
The 16 bitpacket_data_lengthfield isto indicate the unsigned count of stream frame payload length in bytes of all valid
data bytes contained in the quadlets followinggitaocol_specific_packet _headefield in the AVBTPstream data o5
frame header. 26

27
1 to 3 pad bytes shde added at the end of tseam datérame payload area as necessary to ensure that an integral,g

number of quadlets is in the control frame. 29
30
The maximum value for thiseld shall be 147@lecimal. 31

Notei This field is sized at a full 16 bits to alldar better interworking functions with protocols that support larger
packet sizes such as IEEE 1394 but mandates a smaller maximum value to ensure that AVBTP frames can be transporte
across all IEEE 802 based networks. 35

<<Editords not e ecomherddmopthingafddBTP iata gimilar size packets to make minimum 36
packet size per interval better. This may be a good place to add text and/or we could have a separate section 3/
talking about packets per observation interval and how to best handletramsi t t i ng fievenl yo. >33

39

40
41
42
43
44
45
46
47
AVBTP defines a presentation time to achieve timing synchronization between talker and listener(s). The preséftation
time represents in nanoseconds tB&E 802.1AS wall clock time when the data taned in the packet is to be49
presented to the AVBTP client at the listener(s). 50

51
AVBTP presentation time is used as a reference to synchronize any necessary media clocks and to determine when th
first sample of a stream is presented to the client. Becaeslia clocks vary with audio/video types the exact usagesof

5.7 Timing and synchronization

5.7.1 General

the AVBTP presentation time is media format dependent. 54
55
56
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5.7.2 AVBTP presentation time

The AVBTP presentation time is contained in dvbtp_timestampfield of AVBTP streamdataframes
The AVBTP presatation timemay not be valid in every AVBTP packet. If an AVBTP packet contains a valid
timestamp then they (Timestamp Validhit must be set to one.

The AVBTP presentation timeepresents the timestamp of the when the media sample was presenteBTiB Avthe
talker plus a delay constant to compensate for network latency. Unless otherwise negotiated between the talker and the
listener the delay constant used to calculatedAMBTP presentation times 2,000,000 nanosecond tfillisecond}.

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

5.7.3 gm_discontinuity

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

To aid in compensating for discontinuities in the 802.1AS tirak AVBTP stream dataframes contain a
gm_discontinuity field. The gm_discatinuity field is initialized to the random value on stream creation. The
gm_discontinuity field of everysubsequent AVBTP stream data frame sbatfitain the same value until a discontinuity
is indicated by802.1AS. When the actual or possible discantin occurs, the talker thenndremers the
gm_discontinuity field by 1, after which alsubsequent packets shafintain the newgm_discontinuityfield. This
process then repeats for every subsequent indication of an actual or possible discontimditatesiiby IEEE 802.1AS.

When a talker detects a discontinuity, either from an 802.1AS indication or simple observation, it is required to increment
the gm_discontinuity field by 1. This indicates to the listener(s) of the stream thalAWBTP presentdon times
contained in theavbtp_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 the_discontinuity field has changed or detects a digtouity, either from an 802.1AS
indication or simple observation, it should stop attempting to corrAMETP presentation timéo 802.1AS wall clock

time for one Maximum Holdover time. It is possible that ¢ime_discontinuity field could be incrementethultiple

times during one 802.1AS Grandmaster 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 maimum holdover time hasxpired, these indications shaék 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 determirtbat the 802.1AS time and presentation time 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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5.8 Protocol layering

WN B

<<Editors note: Text TBD. Purpose of this section is to document4 fc
describe to the reader howEC-61883 and proprietary/experimental fits into the common layering model and how ©
others can be added in the futureBelow is the current working diagramlhave f or fic ahisnohae § ay e

not | abeled this diagram in that | 6m not sure if it wi
8
<< Editorés note: |t was agreed at the Sandy Utah Meet

to the BA spec So the plan for documenting the 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.>> 12
13

14
15
System 16

System Media

- i - > B oo > i
Timing Applications Connection 17

Control Management 18

19
20
21

L3AVBTP MSRP 22
IEEE 1733 \EEE 23

PTP RTP TCP 802.10at LLDP? 24
o IEEE L2AVBTP Q EEE -

802.1AS IEEE 1722 UDP MRP/MMRP 802.1AB
IEEE 26

P 802.1ak 27

[ i i ] N

| 30

31
LLC 32

IEEE 33
802.1Qav 34

Timestamp MAC 35

Recording 36
PHY 37

38
39
40
41

5.8.1 Direct interfaces jg

e

The AVBTP common layer shall directly interface with the following protocols 44

f LLDP (802.1AB)<<Edi t or6s not e: | t may be that LLDP 48 02
operation of AVBTP. If that is the case it will be removed. This diagram is planned to reaved anyway |46
once IEEE 802.1BA is more mature>> 47
SRP (802.1Qat) 48

LLC (802.2), Ethertype option only (no length/DSAP/SSAP/etc. support). gg

51
52
53
54
55
56

=a =4
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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 follogvjprotocols (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 not e: ew xnow jostdxaenpts ffom rour &suenptions documentl have not 6
changed everything to | anlghoadbe abfe mpdothusdrrtiie nedxtoaund af ceanmantsd a r d
as this is the very first dr aft hamngedat leastas farasnmeovidgdhingss 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 1IDC until he hears back from the 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 802 environment. 22

1 618831: Function Control Protocol (FCP) is replaced with CanthTransport 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 over AVBTP

networks

This encapsulation usesdfield of zero(0) and aubtype field of zero(0).

This encapsulation also uses tm®tocol_specific_packet_headeto contain 4 fields that are common for both 1IDC
and IEC61883 frames. These fields are modeled after IEEE 1394 and consist of the following:

a) First byte:

1) tagfield: most significant 2 bits of this byte
2) channelfield: least significant 6 bits of this byte

b) Second byte:

1) tcodefield: most significant 4 bits of this byte
2) syfield: least significant4 bits of this byte

These fields are shown the figure below:

Figure 6.1 61883/IIDC common header fields

transmitted first

0 1 2 3
012345678901234567890123456738901

00 fg) . slubltyple(ol) i strleam_rleselrqul tv Istrleam_rlesqrveldzl qudislcolntinluitY h
04 | | | | | | | | | | | | | | | | | | | | | | | |
08 —— stream_id —

12

] a\/lth)l—tIIinesltarpp ] IR T N N N NN N M

Gateway info 16

| | | | | | | | | | | | gatlewE y_ilnfo | | | | | | | | | | |

Packetinfo 20

1 L L talg 1

placll(et_'_dalta_lengthl(o or 2|) clhalnnql

24

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

)

44
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WN B

6.2.1 tag field 4

The 2bit tag field follows the same meaning format and rules as specified by IEEE 1394. Of the four po§5|ble
combinations for this field, the following valuase supported or not supported as specified below.

7
Supported by AVBTP: 8
1 00 idata field unformattedo (used by JInstrument
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 to Serial Bus bnﬁges)
17
6.2.2 channel field 18
19
The 6-bit channelfield follows the same meaning format and rules as specified by IEEE 139@f the four possible 20
combinations for this field, the following values are supported as specified below. 21

1 0-30 & 3263: originating channel ID from 1394 networla 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 format and rules as specified by IEEE T284AVBTP, the only value 3

supportedshall bea fixed value of 101@binary (Ais hexadecimal, same as 1394 isochronous packet fowitlt)the 54
following rules for talkers and receivers. 32
1 AVBTP talkers shall always set this field tgghexadecimal 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 sy field is application specific and therefore beyond the scope of this staiatenan industry standards 39
that currently use this field are: 40
1 1IDC [R13] (used for video start of frame indicator) 41

9 Digital Transmission Conterotection (DTCP)www.dtcpcom) [B3] [B4] 42

43

44

45

46

47

48

49

50

51

52

53

54

55

56
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6.30Dat a

<<

f

el

d unformatted?o

encapsul ati on

(used

Edi t ® MThisssectioro and sub sectionslescribe 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

ot her

uses

<<

Edi

tor 6s

of

Aunformattedo??). >>

nie dtilecut artd lpaste 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

0 1 2 3
01234567890123456789012345678901
subtype data 00 (Cg) : s:ub:typ:e(o:) : SV str:ear:n_r:ese:rve:dl tv :str:ear:n_r:ese:rve:dZ: g?m_lrdis:co?tin:uit?/ h
802.1Qat 04 stream_id —
Stream ID (g -

AVBTP Time 12

. avlbtpl_tirlnesltarpp .

Gatewayinfo 16 | gateway_infc
L L L L L L L L L L L L Il Il L L L L L L L L L L L
Packetinfo 20 L packet_data_Jength (bytes) . |tag(@)] channel*(0-15) | tcode (As) | sy (0 or 1)
24
A NV

Video payload data (see 1394TAdocument 2003017)

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

transmitted last

46
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6.4 IEC-61883 CIP encapsulation

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

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

oWl s wWN e

transmitted first
81234567890123456789012345678901
subtype data 00 (Cé‘; I S,Ub,typ}?(o,) strlearp_rlesqrqul Istrlearln_rleselrveld2I gm_rdislcoptinluity
802.1Qat 04 T I_
Stream ID 08|—| L stream_lld
AVBTPTime 12 = = = _avbtp_timestamp |
Gateway info 16 D gatlewzy_ilnfc
Packetinfo 20| , Packet_data_jength (bytes) tag(1)] channel (0-63)
CIP#1 24100 , SID(0-63) DBS (size in quadlets) | FN (z)
CIP#2 28 1|0 | IFI\I/IT | |
32\\1\\ CIP Packet Data (all IEC 61883 types except -4 and -7)
transmitted last
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Figure 6.40 CIP header and data fields, tag=1, SPH =1
transmitted first
0 1 2 3
01234567890123456789012345678901
00 ?(g , subtype(0) ~ |sv|stream_reservedl|tv| stream_reserved2 gm_discontinuity | h
| | | | | | | | | | | | | | | | | | | | | | | |
04
— stream_id —
08 AT T Y N NN AN N T T T TN T T Y N Y NN A SN SN N T T T N N
12 L L L L L L L | L L L a'vll:)tpl_tlrlnesltarlrIp L L L L | L L L L L L L
Gatewaylnfo 16 L L L L L L L | L L L L L gatIEWE y_ilnfo L L L L L L L L L L L
Packetinfo 20| , Ppacket data fength (bytes) = Jtag(1)] channel(0-63) |tcode(Aw)| | sy
CIP#1 24 OIO ] SIID (IO-GIS) ] DIBSI(SilzeiP qluadlletzls) FIN |QPC| S(z)l— RISV Ll |D$C| Ll
CIP #2 28 1IO Il IF'\I/I—r Il Il Il Il Il Il Il Il | Il Il Il FDIF Il Il Il | Il Il Il Il Il Il Il
Src PaCket hdr* 32 L Ireslervledl | L L L L L L L | L L ISYT L L L | L L L L L L L
36./\ 1stSource Packet Data + optional additional Source Packets A
T (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 bitSID field has the same definition as defined in IEC 61288For AVBTP, it shall use the following values.

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

b) 63: originating source is on AVB network

48 Copyright © 2007 IEEE. All rights reserved
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1
2
6.4.3 Data Block Size (DBS) i
The 8bit DBSfield hasthe same definition as currently in 61883size of Data Blocks in Quadlets |5
1 0: 256 quadlets 6
1 1-255: 1255 quadlets ;
9
) 10
6.4.4 QPC (quadlet Padding count) 11

The 3bit QPC field has the same definition as currently defined in 61B&3or all types of 61883 as definestiay, this |12
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>> 13
18
19
6.4.5 FN (fraction number) field 20

The 2bit FN field has the sae definition as currently definddn 618831. This is currently only used in 6188Band |21
618837 (where also the SPH field is always set to one). 22

23

24

25

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

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

32

33

6.4.7 Rsv (reserved) field 34
35

The 2bit has the same definition as currently definetE6 618831. It is reserved (currently not used by 1394/61881%6
set to zero on transmit, ignore on receive. 37
38

39

6.4.8 DBC (data block count) field 40

41
The 8 bit DBC field has the same definition as currently defindB@618831. It contains theexyuence number dfie |12
1st data block in the packefrhe DBC field shall not be set to a value that would cause thebigtaAVBTP frame (43
lengthto exceed a maximumayloadsize 802.30f 1500 bytes (2 bytes of Ethertype pll&98 bytes of payloadjame. |44
This limits the total size of an AVBTP frame header plus payload of no mor&idaguadlet$1496 bytes). All frames|zg

of this format shall contain an integral number of data blocks as defined in IEC-61883 46
47
6.4.9 CIP header 2nd quadlet indicator ig
The 2 bit CIP header“?quadlet indicator field has the same definition as defined in IEC 618B8r AVBTP it shall be 50
fixed at 1Q binary 51
52
6.4.10 FMT (stream format), field gi
The 6 bitFMT field has the same definition as currently definetEiG 61883. 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. If3Rél field is set to 0, then this field is 8 bits in
length. If theSPHfield is set to 1, then this field is 24 bits in length.

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

The 24 bitSYT field is only present if th&PH field is set to a value of 1. This IEC 618&3]efined field is present but
not used by AVBTP end stations, it is only u$sd1394/61883 to 1794/61883 interworking units (8@@ex Bbelow).

| AVBTP talker end stations shall set this field if present to FFREfe IEC 61883 no data timestamp value) on transmit
and AVBTP listener end stationkadl ignore this field on receive.
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Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks

6.5 Command transport protocol (CTP) frame format

<<Editords note: This entire section may be remove
discussed if we need this protocol, or if we will madate that AVBTP end stations support IPv4and/or IPv6 and
use the AVIC over IP protocol as being defined by the 1394TA. Itisthe Edito6 s opi ni on t ha
should at least not mandate use of CTP as impleanters are already prototyping AV/C over IP wheras CTP has
not been prototyped vet as of today. CTP was created to allow stations to not have to implement an IP protog
stack. Again, as IP is under discussiofor other puposes, end stations may need to have an IP stack anyway. It
still group _consensus to do _everything we can for AVBTP to not require TCP protocol and have all IP _base
control protocols be IP based.

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

PR I O W N R
N O
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15

=

Q
—,

This section defines the format and field values for subtype 0 control frames for use with 61883/IIDC data frames-Which

is called the Command Transport Protocol.

17
18

An AVBTP controlframewith a subtype of zero shall only be used for CTP. The common format of the frame is sh6wn

in the figure below:

Figure 6.5 - Command transport protocol common fields

transmitted first
0 1 2 3
012345678901 23456789012345678901

d .
00 (cl) slubltyple(O) CIBvls| st act . ctl_lnfo . IcorlltrqI_ffarnle_llength(bytles)I
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
stream_id I
08 AN N T T T YT T TN T Y T T [N T Y Y T T T Y T T T M N N
12
ct_actspecific data
AVA W

I As necessary, 1-3 byte padding to fill last quadlet
transmitted last

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

cd field

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

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

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

Thers field is a 1 bit fieldused to indicaté the framewas sent bya CTP requestor oa CTPtarged. A CTP requestor

sending CTP frames, shall set this field to O (to indicataction). A CTP target sending CTP frames, shall set this field

to 1 (to indicate aesponsg

ct_actfield

The ct_act field is a 7 bit field used tindicatethe actionto beperformed by thigrame The currently defined valid
values are defined ihable6.1.

Table 6.1 171 ct_act field values

Decimal | FUNCTION Description

Value

0 OPEN Openconnection to target

1 CLOSE Closeconnection to target

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

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

of information:

<<Editoros

<<Editords
The currently defined valid values are defilin Table6.2.

cmd_set_id:

cmd_status

reserved:

not e,

not e,

need text her e>>

need text her e>>

Field is reserved for future use. Set all bits 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 interpretation of these status values)

0 SUCCESS command executed successfully

1 ALREADY LOGGED_IN requesting station is already loggeddaguence numbgiare reset

2 NOT _LOGGED IN no connection exists with requesting statioommand ignored

3 NO_RESOURCES not enough 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 successfulbn event has been registered,
event ID is in the extended_error field
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<<Editords question: As CTP i s porundeml94 which allshe pratocaobsr 1o t 0 ¢

|l 6ve seen that wuse it do not do any 1 to 3 octet
packet that needs to be padded to fill the last quadlet>>

stream id

For all CTP frames, thetream_idis not used, and should be s@eNULL_STREAM_ID on transmit.

6.5.1 OPEN action and result.

Figure 6.6 - OPEN command transport frames

Action:  transmitted first

0 1 2 3
01234567890123456789012345678901
subtype data 00 ?lc; : s:ub:typ:e(o? : sv (’5) : (qgt_;gm\ : c:md:_st:at_i:d : c:ontlrol_lrfreimei_le:ngt:h (?) :
802.1Qat 04 stream_id —
StreamID g | -
L L L L L L L L L L L L L L L L L L L L L L L L L L L L

transmitted last

Result: transmitted first

0 1 2 3
01234567890123456789012345678901
subtype data 00 ?J‘.j) ] S|Ub|typ|e(0) ] Y (rls) ] ((]Zt(;g(l::tw\ ] Clmdl—Stlatuls ] cpnﬁrolffra}me'_lelngtlh ((l)) ]
UL UL 1 L L 1 ] 1 & &= & & & 1
04
802.1Qat .
StreamID g | strealm_ld |
I Y N N N | IR Y TR N IR Y N T N N | IR Y TR N

transmitted last

Openaction notes:

A cmdsetidi s CTPO6s s&atEws tfonr exiws miskng Bere>>t
A stream_idis not used, set tNULL_STREAM_ID

Openresultnotes:

A stream_idis not usedset toNULL_STREAM_ID
A cmd statusi s CTP&és status from the action, values:

padd

44
45

I SUCCESS no errorssequence numbgrare resettarget can store at Istaone EXECUTE result for 44

this connection

47

I ALREADY_LOGGED_IN : requesting station is already logged &aved responses discardedyg
commands in process may or may not complete (but no response will béNestE)pectedSequence 49

set to 1LastAcknowlegedSeqienceset to Q all event registrations are deleted.
i NO_RESOURCES not enough resources to establish a connection
i NOT_SUPPORTED: target implementation does not support CTP

50
51
52

53
NOTE: If an initiator is already logged in then O EN action differs from the SEQRST action only in that it alsosy

deletesall event registrationat the target for the indtor.
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<<Editor 6s rOpeanresult retunnanfotmatiort als ® which command sets are supported??>>

6.5.2 CLOSE action and result

Figure 6.7 - CLOSE command transport frames

Action:  transmitted first
0

1

01234567890

2 3
1234567890123456789¢01

rs

ct_act

cd
subtype data 00 M : s:,ub:typ:e(ol) : svV| ) :” TCI:OQ‘F‘: :res:er\ied: : c:onr}rolera:me:_le:ngt:h ((:)) :
802.1Qat 04 .
SteamID gg| ST ]
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

Result:  transmitted first

transmitted last

0 1 2 3

012345678901 234567890123456789¢01
t t
subtype data Q0 flc; | s:ub:typ:e(ol) | 5 (rls) :(1 TCPT:?;:C].F‘: c:md:_st:atu:s : c:ontlroITfreEme:_Ie:ngt:h (C:)) :
04
802.1Qat .
Stream ID 08 L L L L L L L L L L StIreairn_lId L L L L L L L L L L L L L
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 CTPos

e hctian,wauesd. r om t h
I SUCCESS no errors, connection terminated, commands in process may or may not complete (but no

response will be sentall event registrations are deleted
I NOT_LOGGED_IN: no connection exists with requesting station

54
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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
5
Action:  transmitted first 6
0 1 2 3 7
01234567890123456789012345678901 8
d ct_act 9
subtype data 00 ?1) : s:ub:typ:e(ol) : SV (rg') (:7:?':?? RIQTP :res:er\ied: : c:ont}rolereEme:_le:ngt:h ((:)) : 10
802.1Qat 04 stream_id — 1
Stream ID g ! 12
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 .I L L 13
transmitted last 14
Result:  transmitted first 12
0 1 2 3
01234567890123456789012345678901 1;
subtype data 00 ?lc; ! S|Ub|typ|e(OP ! S (rls) ﬂ?:‘ifli?;lCFtQQTh Clde—StlatuIS ! chIrOITfré}men—lepgtlh (9) ! 19
| | | | | | | | | | | | | | | | | | | | | | | | | 20
802.1Qat 04 .
Stream ID 08 SITEE 2 T 21
L I I T | TR S N N NN S T NS T T N N L I N I I NN N | 22
transmitted last 23
24
SEQ_RST(Sequence numb&eset) Action 32
SEQ_RSTAction Notes 27
A Asks Target to discard any saved responsed\seiExpectedSequencéo 1, setLastAcknowlegedSequence gg
to 0
A stream_idis not used, set tNULL_STREAM_ID 30
31
SEQ_RSTResult 32
SEQ_RSTResultNotes 33
A stream_idis not used set tNULL_STREAM_ID 34
A cmd statusi s CTPO status from the action, values: 35

I SUCCESS no errors, sawkresponses discarded, commands in process may or may not complet@@but
no response will be sentjlextExpectedSequencset to 1L astAcknowlegedSequenceset to 0 37
T NOT_LOGGED_IN: no connection exists with requesting station gg
NOTE: If it is also desired tdeleteall registeed events then use tl@PENaction instead of the SEQ_RST action. j(l)
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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6.5.4 EXECUTE action and result
Figure 6.9 - Execute action command transport frames
Action:  transmitted first
0 1 2 3
01234567890123456789012345678901
cd rs ct_act .
subtype data 00 (1) ] ?Ubltyple(o? ] SY O @B=EXECUTE) Clmd'_st?t_lg Icor|1trq|_f||’amle_llength(bytles)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
802.1Qat 04 :
Stream ID 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 I L L L L L L L L L
R AV/C Command data VA
Result:  transmitted first transmitted last

0

1

2

3

012345678901234567890123456789°01

cd

rs

ct_act

subtype data 00 1) L ?Ubltyple(OP L &Y D) QR=EXHACUTED Clmdl—Stlatuls Icor|1trq|_f||’amle_llength(bytles)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
802.1Qat 04 .d
Stream ID 08 stream_l
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
120  cmdsequence ] __extended_error L

Y/

)

AV/C Result data

AV

transmitted last

EXECUTE (Execute) Action

EXECUTEAction Notes

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

I FEyefor vendor unique, 8 bytes beginning of Additional Command dagiae an EUW64 specifying the

I FFy for the empty command (no operation), used for acknowledge only packeds fequenceand
CommandDatafields are not used)
I Other values TBD (cf. Table 8 in 61883

A
A
I 00, for AVIC
command set
A
NextExpectedSequencealue
A
are awaiting a response
A
EXECUTE Result
EXECUTE ResultNotes

A stream_idmay be used, if not it is set MULL_STREAM_ID

A cmd statusi s CTPOs

56

status

from t he

Copyright © 2007 IEEE. All rights reserved
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cmd_sequenceis the sequence numbevalue identifying this action, must be the same asTher get 6 s
ack_sequencas the most recently sestmd_sequencevalue for which no subsequeaind_sequencevalues

CommandDatafield contains the command to be executed as defined by the command set definition
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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 resaoes 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 iextended_error, sequence numbgrupdated,ResponseDatais set if 7

specified by the ammand 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 betransmittedextended_errorcontains the value dMextExpectedSequence

12

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

extended_errorcontains the event ID. 14
15
16
17
18

19
<<Editords note: i nsaEMVENT actignuandeaesuiteotieactioroand résatmeed & 1-bit 20

event_ID field and a 16bit event_action field plus optional additional data in the result 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 acknowledge receipt of EVENT result with event_ID &#\WENT REGISTERED status 34
1 cancel registration for ent_ID 35

36

37

EVENT result 38
39

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

6.5.5 EVENT action and result

EVENT result notes
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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 efent_ID evens since it was registered.
cmd_statusi s CTPb6s sttohbus from the ac
I SUCCESS no errorsevent_ID registration has been cancekagknt_actioncontains the count of the
number of times this event occurred during the registration
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_actintainsthe
number of times this event has occurred during this registration.

Too oo o o

NOTE: An event notification is m EVENT result sent without a prior EVENT action, itllwhave a status of
EVENT_REGISTERED. It will expect a response of an EVENT action from the initiator withetient_actionfield
set to zero. I f the tar getitwloessand fhe eventenotiBcatiore thet ititiater can n
distinguish this from a new occurrence of the event by the count iavéng_actionfield. All other EVENT result
packets sent by the target are in response to an EVENT action withzemavent action field.
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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

<< E

Fu

ditords not e: Text for this secti
|l erds contribution, needs further editing and desi

6.7.1 Overview

The 61883 over AVBTP session management protocols and procedures:

il

il

1

Shall use LLDP (802.1AB), SRP (802.1Qat) protocols as an integral part of the Session manpgaowis
and procedures.
o0 >> Thin layer, renaming of Qat service interface

A >> Specify how to define bandwidth based on applications needs and pass to Qat as TSPEC
A Reservation will require minimum Ethernet payload size for packet bandwidth reservation
calaulation, so 1722 or Qat will have to round up for filling of minimum size Ethernet Frame

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

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

6.7.2 General Protocol operation

<<

Editords note: TOmeedssame wark, ta stagt with diere ase ¢he ¢consensus items from our

teleconference meeting so far:

>>

il

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)
Plug control registers areOUT
o >> Will be part of work being done in 802.1Qat.
Connection management procedures are IN
o0 >>Shoul i & laayi¢er that maps to 802. 1Qat
Stream ID Assignment is IN if not defined in 802.1
o Needed to complete our APlugso and CMP
IRM emulation is OUT
o0 >> Will be done in 802.1Qat
Service Discovery is IN for each command set supported
o (i.e. AV/C will recommend Borjour, but other protocols will be allowed).
o >>Informative Annex
AVBTP session management will use a Talke€ontroller -Listener model for 61883 subtype protocol.
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 the AV/C protocol as used in IEEE 1394 networks, but is extensible to allow for other future protocols.

60
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The Command Transport Protocol (CTP) is used to transport media specific commands betind@tcaxrand atarget 1
The exact nature of the media specfammandscarried by the CTP protocol leyond the scope of this specification2
For details of the fanat of the CTP message $&6.

6.8.1 results and actions

o~NO O~ W

In order to avoid confusion between CTP paclseist between AVBTP end statioasd the commands and responsés
that they carrythe CTP packets sent by an initiator ardechhctionsand 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 do not provide an acknowledged delivery serviceacCatmtsfor the possibility that 21
actions or results ay be lost in transit with no error indication. To do this initiators shall save each EXECUTE aétion
they have sent until the corresponding EXECUTE result is received; while targets shall save each EXECUTE resuit they
have sent until it has been acknovged by the initiatar gg
NOTE: An exception is made if the EXECUTE action received by the target represents a command thettame)es 26
the state of the device.n lthis 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_sequencdields 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
NextExpected®quence then it is a new action to be executed amadk sequenceis used to update 34
LaskAcknowlegedSequencéif there are resources to store another EXECUTE result NlesttExpectedSequencés
incremented, otherwise an EXECUTE result with  RESOURCESstatusis sent); otherwise an EXECUTE result with

6
SEQ_NOT_EXPECTED status is sent g;

39
40
6.8.2.2 Handling of SEQ_NOT_EXPECTED 41

42

When the initiator receives an EXECUTE result witlsBQ_NOT_EXPECTED status it knows that previously senf'>
actions have not been received by @rget. When this happens or when an EXECUTE result has not been received 4fter
a reasonable amount of time has passed since sending an EXECUTE action the initiator resends its saved E%ECUTE

action unchanged.
47

48
49
6.8.2.3 Handling of NO_RESOURCES 50
51

When the initiator eceives an EXECUTE result withO RESOURCESstatus it must hold the EXECUTE action unti 2
it can change iack _sequencdo release resources in the target (this is the only condition when the initiator my rese § an

EXECUTE acti on t h apreviaudyrsént EXEQUERattioncwétH the tsammedt decgience 55

56
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6.8.2.4 Establishing a connection with the target (OPEN)

Before an initiator can begin sending commands to a target it must first establish a connection with that target. This is
done with theOPENadion and result. If the initiator fails to receivéD®ENresult in a reasonable time it may send the
OPENaction again (the number of times the initiator will resenddR&Nafter a timeout should be at least one).

The initiator shall not send anyther actions to that target until it receiveOREN 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 foritii®r until receipt of the result is acknowledged
by the initiator.

6.8.2.5 Disconnecting with the target (CLOSE)

When an initiator is done with a connection to a target it se@sSXSEaction to release the targetesources If after a
reasonable timehe initiator has not received @QLOSE result from the target it sends t@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 weabktedamoudéefbhetwmad>bs 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 it may need to reinitialize the connection with
the target. This is done by sending the SEQ_RST action wlishthe target to releasall saved responsesf any
commands are being executed they may or may not complete but the results will not Nex@&mxpectedSequences

set to one and.astAcknowlegedSequenceas set to zero, and then the target sendsSf5® 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 must first issue a command that requests such notification. When this
command is delivered to the target autcessfully executed (via the EXECUTE action) the status in the result will be
EVENT_REGISTERED with a 18it event_ID in the extended_error field. Later when the event occurs the target will

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

If after a reasonable time the target has not received this acknowledgemeneandethr e n t registration
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 ov8/BTP is generally accomplished in the same manner as specified i
618831 through 61883 over IEEE 1394. The difference is the use ofaietp _timestampinstead of th&SYT field
in the CIP header or the Timestamp field in the Source Packet hddd=8.YT and Timestamp fields may contain valld 10
or invalid data and therefore must be ignored on receipt in an AVBTP node.

Usage of the timing and synchronization information included in the CIP header is generally consistent with the
definition inthe 61833 series of standards wheite main differences are

1)

The SYT field function formatted in seconds, cycle and cycle offset is replaced by the AVBTP

2)

timestamp field expressed in 802.1AS based nanoseconds.
For protocols of 618834 and 618837 where theSPH field is set to one, then the 32 bit source packet

3)

header field for each source packet contains the associated presentation time of the source packet
expressed iNEEE 802.1AS based nanoseconds instead of IEAB94 based seconds, cycle and cycle
offsets.

InNtheIEC6 1883 series of specification the term i

4)

teemAil i stenero i s used.

I n the I EC 61883 series of specification the

5)

the termi tas&dr
IEEE 1394 on networks faster than 100 megabits per second alloWsP packets larger than can fit in

6)

a standard single IEEE 802.3 Ethernet frame. This standard does not, if an application needs to sen
more than data than can fit in a single Ethernet frane, it must generate multiple correctly formatted
CIP packets each one that can fit in an 802.3 Ethernet frame.

Some of the IEC 61883 series of specificati@mometimes have options that differentiate

7

Npr of e sfEonsumexusa or fcostsensitived e gnanit. (T his standard does not, and if a
device supports a given format, it must support all mandatory requirements as specified in this
document.

Not all formats and their associated protocol technologies, parameters, methods, etc. specified in the
61883 sries of specification are supported by this specificatiofexample 618836 allows for packed

9

12
13
14
15
16
17
18
19
20
21

P2ece
23

34 er n
5
26
27
b3
29
30
31
32
33
34
35
36
37

formatted audio data, this specification does not).

6.9.2 61883-2 timing and synchronization

618832 formatted frames shall follow the same timing and synchronizaties as defined in IEC 61883section 6,

but usinglEEE 802.1AS timein the AVBTP timestamp frame fielahstead of IEEEL394 based cycle time in the SY]

field. AVBTP talkers shall set thelP headeSYT field to all ones forll transmitted CIP packetsxd AVBTP listeners

shall ignore the SYT field.

The tlkershall transntiavalid time stamp value in th&VBTP timestamgield once every video frame

period. The time stamghall be transmitted ian AVBTP framethat meets the following conditions:

- paclet_arrival time LOtime stamp value

- time stamp valué transmission_delay limifpacket arrival time F

where

38
39
40
41
42
43

44
45
46
47
48
49
50
51
52
53
54
55
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packet_arrival time F is thiEEEE 802.1ASime when the first bit of the packet which has the time
stamp has arrived at thistener

packet arrival time L ishe [ EEE 802.1ASime when the last bit of the packet which has the time
stamp has arrived at thistener

transmission_delay limit default value 02,000,000nansecondsZ millisecond3.

In case ofHx (H = 1,2.4) transmissiorKH data blocks are tremitted in a video frame peridd usingK isochronous
packets. Isochronous packet n contdindata blocks of H, nH+1, ...and (n+1MHi 1.

The isochronous packet n of a video frame period M shall be transionttidnd followingconditions (n = 0, ..Ki 1):

- packet arrival_time 1O nominal timing for isochronous packet n

- nominal timing for isochronous packei rransmission delay limiDpacket arrival time F

where

packet arrival time F is the cycle time when the first bit of the isochronous pdt&st n
arrived at the receiver;

packet arrival_time L is the cycle time when the last bit of the isochronous packet n has
arrived at the receiver;

K is the number of isochronous packets without empty packets in a video frame period.
K =250 (52560 system)
K =300 (62550 system)

Nominal timing for isochronous packet rilg + (Ty +1i Ty) X n/K

T is the time stamp for video franperiod M transmitted in thAVBTP timestamield.

6.9.3 61883-4 timing and synchronization

The timing and synchronization of 61883%ver AVBTP uses the same method as used in 6488%r IEEE 1394
networks in that the source packet header quadiedys contains a valid timestamp. In 61888ver AVBTP, this
quadlet contains nanosecond 802.1AS based time instead of IEEE 1394 segdrdmnd cycle offset time.

For 618834 formatted frames over AVBTP, section 4.3 of 61888 replaced witlihe following:

The time stamp in the source patkeader is used bigtenersfor reconstructing a correct timing of the TSPs at their
output The time stamp indicates thended delivery time of the first bit/te of the TSP from thisteneroutput to the
transportstream target decoderhe time stamp represents tB2 least significanbits of the IEEEB02.1AS at the talker

at the momenthe first bit/byte of the TSP arrives from the application, plume offset. Theffset is equal to theverall
delay of the TSP between the momeharriving (of the first bit) and the moment the TSP (first bit) is delivered by the
receiver to thepplication. The default value of this offset is equal to 2,000,000 nanoseconds (2 milliseconds).

6.9.4 61883-6 timing and synchronization

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

Replace Section 7.2 of 6886 with:
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In the case where@IP packetcontains multiple data blocks, it is necessary to specify which data block of the CIP
corresponds to thEEEE 802.1AS basedVBTP time stamp.

The wlkerprepares the time stamp for the data block which meetsdhiition:

mod(data block count, SYT INTERVAL) =0 (1)

where
- data block count is the running count of transmitted data blocks;
- SYT INTERVAL denotes the number of data bloclkgvireen two successive vakd/BTP timestampsvhich
includes one ofhe data lcks with a validAVBTP timestamp For example, ifthere are three tkblocks
between two validAVBTP timestampsthen theSYT INTERVAL would be 4.

Thelistenercan derive the index value from the DBC field of a CIP with a vA\/@TP timestampusing the
following formula:

index = mod((SYT_INTRVAL i mod(DBC, SYT_INTERVAL)),SYT INTERVAL) (2)

where

- __index is the sequence number;
- SYT INTERVAL denotes the number of data blocktvieen two successive vakkd/BTP timestampswhich
includes one ofhe data lwcks with a validAVBTP timestamp

- DBC is the data block count field of a CIP.

Thelisteneris responsible for estimating the timing of data blocks between valid time stamps.

The method of timing estimation is implementatwgpendent.

Replace Sectioid.3 of 618836 with:

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

The talkershall specify the presentation time of the event at the receiver. Agedeishall have the capability of
presenting events at the time specified bytthrsmitter.

If a function block receives a CIP, processes it and subsequeiithnemits it, theAVBTP timestampof
the outgoing CIP shall be the sum of the incomABTP timestampand the processing delay.

The transmitter shall add TRANSFER DELAY to the guantized timing of an event to cons&rAMBTP timestamp
The TRANSER DELAY value is initialized with the DEFAULT TRANSFER DELA¥lue.Note that for all talkers
the TRANSFER DELAY may be changed to achieve a sharRRANSFER DELAY valueo allow for a shorter time if
the end to end delay in the AVB network can allaw it

The DEFAULT TRANSFER DELAY value i2,000,000 nanoseconds (2 milliseconds)

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

The source packet header field is a one guadlet field (4 bytes) thagpresent an 802.1AS basedime stamp.

Copyright © 2007 IEEE. All rights reserved 65
This is an unapproved IEEE Standards Draft, subject to change

O©CoOoO~NOOOT,WNE

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
kta
34
35
36
37
38
39
40
41
42
43
44
45
46
47

48
49
50
51
52
53
54
55
56



©Coo~NOOOr,WNBE

Layer 2 Transport Protocol for Time Sensitive Applications in Bridged Local Area Networks IEEE P1722/D0.08
2008-05-18

The time damp is used by618837 capable AVBTP listenersfor reconstructing a corred timing of the transport
stream packets at their output. The time stamp indicates the intended delivertime of the first bit/byte of the
transport stream packets from the receiver output to the TSTD (Transport Stream Target Decoder). The time
stamp represents thdeast significnate 32 bit binary timeof the IEEE 802.1AS based clochkt the moment the first
bit/byte of the transport stream packetarrives from the application, plus an offset which is equal to the overall
delay of the transport stream packet between the moment of arriving (of the first bit) and the momentthe
transport stream packet (first bit) is delivered by the receiver to the application.

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

6.9.6 61883-8 timing and synchronization

<<Editords note: TBD>>
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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 tord6s note: imtroductory text TBD
7.1 Overview
<<Edi tord6s notdBD>>verview text
7.2 Proprietary/Experimental subtype stream data format
<<Editords not e: section text TBD>>
Figure 7.1 -- Proprietary/Experimental stream data format
transmitted first
subtype data 00 (Céj) | sulbt;{pel(7F|16) . sV strlearp_rleselrqul tv Istrlearp_rleselrveld2I L qm_rinftl) 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
04
Si?ez aranléliDt stream_id —
08 AR T T T TN T AT T T S T N NN AN S TN SN Y N N N Y NN NN NN B
AVBTPTime 12 L L L L L L L I L L L aVlbtpl_tlrlnesltarlnp L L L L I L L L L L L L
GateWayinfO 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 Ly 9ac!<et1_dalta_|lengthl(byltes) o DL prolprigtarly_pealderl L
I I I I I I I | I I I I I I I I I I I I I I | I I I I I I I
24
EUI-64 EUI-64 —
28 AR T T T TN T A T TN TN SN TN SN SN AN SN TN NN SN NN SN NN NN NN N SN NN NN N
Payload 32 - » o "
AAN Remaining any additional header, payload data and padding is not specified by AVBTP. AAY

L

68 Copyright © 2007 IEEE. All rights reserved

This is an unapproved IEEE Standards Draft, subject to change



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

7.3 Proprietary/Experimental subtype control format

A WNPE

For subtype 7k AVBTP control frameghe subtype_datal field is called the escape_type field and has the following
values: 6

a) A value of zero (0) in the subtype_data field is required for use by proprietary/experimental as this field ’

8
b) Values of 1 through 255 are reserved for future use by thisssthnd 9
10
. . . 11
Figure 7.20 Proprietary/Experimental control escape subtype format 12
13

i itted fi 14
ransmitted first 15
cd
(€]

subtype data 00

, Status Icor|1trqI_ffamle_llenqthgbytles)I 16
I I I I I I I I I I I | I I I I I I I 17
— stream_id — 18
AR T N NN AN T T T TN N AN NN SN SN M TN T N NN NN NN SN SN S | 19
12 I I I I I I I | I I I I I I I | I I I I I I I | I I I I I I I 20
EUI-64 — EUI-64 E— 21
16 | | |
L L L L L L L L L L L L L L L L L L L L L L L L L L L L 22
20 23
24
Remaining additional header, payload data and padding varies by EUI-64 and is not specified by 25

AVBTP. 26
27

A W 28
T _ I %
transmitted last 30
31
<<Editords note: need to add fias requiredo paddi ng32to
fill the last quadlet in the frame>> 33
34
If the subtype is 7fs and the subtype_data field is 0, then following the subtype data field shall be a unigbé il 35
that identifies the proprietary/experimental protocol. 36
37
All data after the EUB4 is available for use by th@oprietary/experimental protocol and is beyond the scope of this
specification. 39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Isulbt){pel(YFile) sV Iesqaple_t}/pel(O)I
L — T

802.1Qat 04
Stream ID 08
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Annexes

Annex A (informative) Bibliography

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

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

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

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

B.1 Introduction
<<Edi tor 6 s TB>P e : Text

B.2 1394 to/from IEEE 802 AVBTP Interworking scenarios

<< Editoro6s not e: To kickoff work on this section, |l 6ve
caseo s balbaieve wemneet to handle:

Note: IWU below is an acronym for "Interworking Unit" (instead of using the term "bridge", which | prefer that
term for our discussions as to me the term "bridge" usually implies less processing and also if we keep sayi3§4
bridge, then you have to deal with the asynchronous and control traffic as well).

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

1394 Talker ->1394 Net - IWU1l -> AVB Net ->IWU2 ->1394Net ->1394 Listener(s)

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

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

I
v

AVBTP Listener(s)

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

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

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

To support these cases, AVBTP Interworking Units will have to handle timing and synchronization
conversion/adaptation This will have to be a work item in addition to session control, stream reservation,
fragmentation,etcBased on that | édve put t oget heAdditienal commentsande f or
suggestions are welcome

>>

B.3 IWU session management
< < E d & rioe:[TBD>>

B.3.1 General
<<Editords note: TBD>>
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B.3.2 Stream join 1
<<Editords note: TBD>> g
4
B.3.3 Data transfer 5
6
<<Editords not e: TBD>> 7
8
B.3.4 Stream leave 9
10
<<Editords not e: TBD>> 11
12
13
B.3.5 IWU data adaptation ig
<<Editorés note: TBD>> 16
17
B.3.6 General 18
19
<<Editord6s note: TBD>> 20
21
B.3.7 Encapsulation 22
23
24
IEEE 1394 toAVBTP interworking units shall use the same format of the AVBTP [IDC/61883 as speciftdauset 25
above 26
27
IIDC/61883 data stream frames shall use ghteway_infofield as specified irb.6.7 above This section defirehow |28
that field is formatted for IEEE 1394 to AVBTP interworking units. 29
30
For IEEE 1394 to AVBTP interworking units the gateway_info is formatted into the following fields: 31
32
a) source secondsmost significan¥ bits of the quadlet 23
4

b) source cycle 13 bits with a valueangeof 0-7999 decimal indicating the source 1394 bus cycle of the framgzg

c)__source cycle offset 12 bitswith a value range of-8071 indicating the source 1394 bus cycle offset of the 26

frame 3;

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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transmitted first
0 1 2 3
012345678901234567890123456789¢01
subtype data 00 (Cg) S,Ub,tpr(o,) 5 strleam_rleselrveldl tv Istrlearln_rleselrveld2I gm_rdislcoptinluity h
I I I I I I I I I I I I I I I I I I I I
802.1Qat 04 tream_id — ]
Stream ID 08 s -
[ | | I T R TR N T ! IR TR R I T TR N TR B M|
AVBTP Time 12 L | TR a\llbt‘)l—ti'inesltarpp ! IR T [ T T N T N
Gateway info 16 source_seconds | ;source_cycle (0-7999), | , source_cycle_offset (0-3071)

Packetinfo 20

placll<etTd alta_lengthl(o or 2|)

tag

clhalnnell

tclodtla (A;e)

ISIyI

24

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

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

<
%5

transmitted last
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1
2
. . 3
B.3.8 Stream Sequencing, Fragmentation and Reassembly procedures 4
5

CIP packets on a 1394 network may be larger than can be accommodated on the AVBTP network which has a faximurr
AVBTP frame size (header plus payload) of 1492 bytes. 7
8

If a 1394 to EtherneAVBTP gateway receives a CIP et that will not fit on the AVBTP network, then the gatewd

y
shall break up the large CIP packet into multiple smaller CIP packets prior to sending on the AVBTP network. 10
11

If an Ethernet AVBTP to IEEE 1394 gateway receives multiple packets for a givenandtlthat 1394 network canl?
support large CIP packets, then the 1394 gateway shall reassemble the smaller AVBTP based CIP packets ifitd large

IEEE 1394 based CIP packets as necessary. 14

15

16

. L 17

B.4 Timing and synchronization 18

19

<<Editor6 s note: TBD. dedhto list arsy spedific requireinents of gateways to map timing and |20

synchronization field (e.q. mapping of SYT fields to and from AVBTP timestamps)Below are some notes that 21

st il | appear useful from previous work wedve done>P>»

23

1394 to 1722 conversion: 24

' S 25

a) - Convert SYT field to AVBTP presentation time 26

b) Leave SYT field intact AVB ignores it 27

28

¢) Exchange crossmestamp packets with other 1394/AVB Gateways 29

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

31

1) Not really worth while 32

2) Would introduce jitter on 1394-to-AVB -t0-1394 33

3) AVB Listener ignores SYT field gg

1722 to 1394 conversion: 36

37

a) If SID=63 (AVB Talker) 38

1) Convert AVB Presentation Time to SYT field ig

2) Possible problems with 2ms SYT field on Part 2, 3,5 & 6 a1

b) Exchange crosgmestamp packets with other 1394/AVB Gateways 42

c) Possibly rereate SPH if 13940-AVB gateway stripped it when putting 1394 packet onto the AVB network ji

1) If SID <> 63 45

2) And SPH =1 (MPEG traffic, IEC 618834 and 618837) jg

d) Larger range of AVB Presentation Time Offsets could require buffering in gateway 48

49

B.4.1 General 2(1)

<<Edi hoerT83>> 52

53

- . 54

B.4.2 Timing adaptations/control 55

<<EditorTBB>>not e: |56
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B.4.3 Synchronization
<<Editords note: TBD>>

B.4.4 Queuing/Scheduling Mechanisms

<<Editordés not e: TBD>>
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Annex C(normative) MAC Address Acquisition Protocol 1
(MAAP) 5
4
. 5
C.1 Overview 6
<<Editords note: I have significantly changed thié seé
meetings, so the intent is not to havehis section perfect, but hopefully with enough detail to start the conversation 8
on the changes that | was OKéd to take a first cut 9at .
10
In general, more and more this protocol is being discussed as a possible method to allocate not just Multicast.
addressesfor AVBTP, but also for other 802.1 uses where multiple unique multicast and unicast addresses (such?
as VMWare, applications that need guaranteed unique user assigned source MAC addresses, |IEEE 1733, etd.}.
Also | have been tasked to do on this first cut 14
1) Make it so we can have shared Multicast MAC addresses in the future 12
i) I have not put in any text about this yet, but my thought is to use the new flags field and |
create a shared address indicator where the application can request a Multicast MAC address 18
range that either can or cannot be shared. Comments on this would be appreciated 19
ii) <<F2F notes: Not our job. That should be done at another layer. Want to keep the layer as |oq
thin as possible.>> 21
2) Allow the protocol to allocate both Multicast and Unicast addreses 22
3) Allow the protocol to accommodate a future MAC address allocation server (similar to DHCP for 23
IPv4) where you are told to use a specified address as given by a server rather than a random 24
selection (this is also done to speed up the process if a sengeavailable) gg
i) With that, | 6ve added ASSI GN and UNASSIGNanes
you asked for range A, but | want/need you b0 U

Another thing | 6ve done i GhaomiZeroddiotkinghatd waasd 6Dr haPhya
the first draft where youdd have to wait for 10 sedbnd

met hods for both | Pv4d and DNS name assignment, |o6veéelad
assignment) and also used shter timeouts (used by name assignment). 32
33
All comments and questions are welcome>. gg
<<Phone and F2F meeting notes: gg’
Phone notes: 38
39
gm_info (fixed source slides) j(l)
discuss multicast address jg
Change to optional on tag. Recommended. jg
receive shall process acceftioth, recommended on transmit jg
. 48
8 bits Isb 49
| i 50
ease time 51
52
22 53
54
55
56
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Multicast MAC addresses will be required by AVBTP for the transmission of media stream from one talker to
multiple listeners. As AVBTP runs directly on a layer 2 transport, there is no existing protoa to dynamically
allocate multicast MAC addresses for AVBTP.

A reserved block of Multicast MAC addresses has been reserved for the use of AVBTP these arex®-om:xx-XX-XX
through yyyy-yy-yy-yy-yy. <<Edi t or 8s not e, t hncewerhava theerangeiallotatedte usfrom | e d
the IEEE>>

The MAC addressAcquisition ProtocoMAAP) specifies a mechanism to dynamically allocsgiticast and Unicast

MAC addresses ia specifiedaddressange. Theaseprotocol uses eequest, announcdefend and release mechanism

and also has been designed to allow for future enhancements of supporting a MAC address assignment server via the
assign and wassign mechanisms

In the case of AVBTP using MAAP hg application that uses addresses from tMBAP multicast address range must
make use of the AVBTP Multicast Acquisition Protocol to request and defesd #udresses.

To obtain aset of addresses, application randomly selects a multicast address frond#is&redrange andnulticass

probe pakets containing the desired addregssige The application then listens for defend response or assign
command. A defendesponsendicatesthat the address is in use. If no responses are received the multicast address is
then assigned for use by thepépation. If any response is received indicating the address is already in usthethen
MAAP layerrandomly selects a new addreasgeand begins sending probe packets containing the new addregs

The process is repeated until an addmesg)eis successfully obtainedt which point the MAAP layer informs the
application of the resulting address range

Oncethe MAAP layerhas obtainedraaddress it is required t@member andlefend the address until it isntil it is
released by the applicatio®efending an address consists of listening for probes to use the address and responding to the
probes signifying tha