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Revision History

I Rev | Date Comments

0.00 | 2007-06-14 First version for comments, created from previousAV BTP presentations and key
assumptionsfrom Don Pannell’s AV B assumptions presentation

0.01 | 2007-06-24 Changed due to comments and discussions during June 20- 2007 face to face meeting.
Made changes based on my notes and also updated slides from John Nels Fuller.
Removed detailed encapsulations and comments/changes thereof to first draft AVBTP
specification.

0.02 | 2007-06-25 Edited in changes based on review during teleconference 2007-06-25 and edited in
summary proposal s/discussions from Chuck Harrison & Alan Bartky (included
reference to new encapsul ation presentation with additional info).
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References:

e AudioVideo Bridging (AVB) Assumptions, Version 6 (Don Pannell)

— http://www.ieee802.ora/1/files/public/docs2007/avb-pannel | -assumpti ons-
0607-v6.pdf

 AVBTP Presentation Time (Dave Olsen)
— http://www.avbtp.org/contributi onsg/avbtp-ol sen-presentati on-time-0507. pdf

« Draft AVBTP over |IEEE 802.3 AVB stream dataformat Version 0.02
(Alan Bartky)

— http://www.avbtp.org/contributi onsg/avbtp-bartky-proposed-stream-data-f ormat-
v0-02-2007-03-27.pdf

 AVB/AVBTP layering, management objects and data transfer processing
study Draft 0.01 (Alan Bartky)
— http://www.avbtp.org/contributions/avb-bartky-end-station-study-0507-v 1. pdf
 AVBTP encapsulation assumptions Draft 0.02 (Alan Bartky):

— http://www.avbtp.org/contributi ong/avb-bartky-encapsul ati ons-v0-02-2007-06-
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Imeortant Notes from Editor

* Pleasereview all consensusitemsand if you
do not consent to them, please let the editor
and therest of theteam know (i.e. silence
Implies consensus). Wewill use our weekly
teleconferencereview any new consensus
items.
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Overview

e Thisdocument isto collect high level
regquirements, ideas, concepts, etc. for
Audio/Video Bridging Transport Protocol
(AVBTP) for usein:

— Building and verifying Consensus on key items

— Documenting those key items for work on the
main specification and other
documents/contributions

— Using as a checklist to make sure key items are
taken care of.
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Overview Scontinuedz

e Thisdocument is broken up into major sections as follows:
— Genera (leader: Alan Bartky?)
— Encapsulation (leader: Alan Bartky)
— Timing and Synchronization (leader: Matt Mora)
— Session Management (leader: John Fuller)

— Protocol layering and selected options from other protocols (e.g.
802.1AS, 802.1Qat, 802.1Qav, €tc.) (leader: Alan Bartky?)

» For each assumption, it will be identified asaitem that is:
— Approved by Consensus
— Proposal
— Question
e Open
* Closed
— Work Item
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General Assumgtions

e Approved by consensus.

— AVB class 5 together with AVB class 4 cannot use more
than 75% of alink’s bandwidth

* The Remaining 25% (or more) is used for Legacy (non-AVB)
flows

— Functional device type names

« AVBTP will have Takers, Listeners and Controllers
— AVBTPwill interoperate with AVB 802.1 bridges.

o A Taker isthe source of astream
e A Listener isareceiver of astream

» A Controller isadevicethat introduces and manages talkers and
listeners, and manages groups of sessions.

» Any physical device can be any combination of these

— An AVBTP stream is between one talker and one or more
listeners
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General Assumetions

o Approved by consensus:.

— AVBTP will adapt the following 1394/61883 type
protocolsto run in an |EEE 802 environment.

e 61883-2

e 61883-4

e 61883-6

e 61883-7

e BT.601 (to become 61883-8)

* [IDC
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General Assumetions

* Proposals.

— Keep the AVBTP document “ssmple and pure’. No
control/discovery/etc.

— Keep it ssimple and close enough to 61883 that
bridging to/from the most common forms of 1394
Isochronous streams is a straight-forward problem
that can easily be done in hardware.

— AVBTP should be avirtual cable
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General Assumetions

e Questions:
— Open:
 None at thistime.

— Closed:

— Will AVBTB haveto do any policing or scheduling? Do we need
agroup to study this, or should we add this to the work of thingsto
do in the Timing/Synchronization team?

— No, will be donein 802.1Qav which will handle per stream
shaping. AVBTP will refer toit.
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General Assumetions

e Work Items;

— Agreed to haveinitial draft for P1722 with initial
agreed encapsulation details and high level
outlines for other sectionsin time for July |IEEE
802 meeting in San Francisco.

e Alan to work on this draft.

— Agreed to start work on annex for Interworking
function between 1394/61883 and P1722/61883.

« Alan to provide high level outline for this annex as part
of theinitial draft.
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Timing and anchronization

* Approved by Consensus:
— AVBTP shall use 802.1AS for time base

— AVBTP shall be able to react to change in 802.1AStime
(user changing time of day, change in Grandmaster, etc.
(see 802.1AS assumptions from AVB document)).

— 61883 format over AVBTP will support presentation time
In the same manner as 1394/61883 using the SYT field and
In 24.576 MHz based seconds, cycles and cycle-offset time.

» 61883-4 & 61883-7: Source Packet Header format with 0-127
seconds, 0-7999 8 kHz cycles, 0-3071 24.576 MHz cycle-offset.

 All other 61883 encapsulations. CIP header format with 0-15 8 kHz
cycles, 0-3071 24.576 MHz cycle-offset.
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Timing and anchronization

* Proposals:

— One or more independent bridged-1394 domains (domain =
set of mediaapplications sharing acommon SY T) may be
supported over AVBTP, with each domain optionally
syntonized to 802.1AS.

o (Detailsin backup section of this presentation)

— Presentation time assumptions/proposals:

* The Presentation Time has the following purposes:
— Reconstruction of the media clock
— Account for link latency
— Possible Synchronization of streams
— AVBTP Presentation time is only associated with asingle AVBTP stream

 Ingresstimeiswhen the sampleissent to the AVBTP layer

— Onan 12Sinterface thisisa802.1AS timestamp of the word clock
transition for the received sample.

» Egresstimeisthe Ingresstime plusadelay constant
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Timing and Sznchronization

e Questions:
— Open:
« Should thisteam also work on queuing, policing and
scheduling topics?
— Will we work on a MIB/Management interface
definition for this?

 What will betherelation (if any) between AVBTP
61883 presentation time and the 802.1AS clock?
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Timing and anchronization

e Work Items;

— Definewhat i1s or isn’t done by transport layer (i.e.
what Is done by applications versus the transport
layer itself)

— Design and specify timing/synchronization
methods, protocols, formats, etc.

— Design Timing/Synchronization service interface.

— Verify timing and synchronization methods are
Implementable in hardware.

» Michael has volunteered to work on this.
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Session I\/Ianagement

o Approved by Consensus:

— Shall use LLDP(802.1AB), SRP(802.1Qat) as
protocols of the Session management protocols
and procedures.

— Provide interface to Zeroconf

— Adapt 1394 AV/C Function Control Protocol
(FCP) for usein 61883 over AVBTP.

— Architecture will support other protocolsin the
future besides AV/C, but we will define AV/C
first.
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Session management

* Approved by Consensus

— Function Control Protocol isIN

o AV/C will just be the first command set supported
— Intention isto not carry 1394 bus resets (use 1394.1 model)

— Plug Control Registersare IN
» Some equivalent to Plug Registers for managing stream connections
— Connection Management Procedures are IN
* Must reflect our “Plugs’
— Stream ID Assignment isIN if not defined in 802.1
* Needed to complete our “Plugs’ and CMP
— IRM emulation isIN for AV/C

— Service Discovery isIN for each command set supported

o (i.e. AV/C will recommend Bonjour, but other protocols will be
allowed).
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Session Management

e Proposals:
— Support for changing bandwidth reservations while a

stream is running
* | hesitate to say “dynamic” as this should be only an occasional

thing.
* Probably OUT for first AV/C version, but IN for planned follow on

work
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Session I\/Ianagement

e Questions
— Open

o Taker-Listener model vs. Taker-Controller-Listener model
in 61883

— In AVB isit possible to put all the smarts into a controller to make
talkers and listeners ssimple?

— Still use Controller, but talkers and listeners are somewhat smarter
than on 1394

» Arethere other protocols needed at lower layers?

 Arethere other protocols we should provide a service
Interface to?

* Will wework on a MIB/Management interface definition for
this?

* How islatency managed by session management?
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Session I\/Ianagement

e Work Items;

— Défine transport

 Protocol/procedure
o State Maching(s)
o Service Interface(s)

— Look into using UDP with AV/C
e Matt and Andy to look into this.

— Define plugs
— IRM equivaent?? Mapping of Channel ID??
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Protocol Iaxering/oEtions

e Approved by Consensus.

— Shall directly interface with the following protocols
— LLDP(802.1AB)
— SRP(802.1Qat)

— LLC (802.2), Ethertype option only (no
length/DSAP/SSA P/etc. support).

— Shall require usein the AVBTP end station of:
— PTP(802.1A9)
— 802.1Qav (queuing and scheduling)

e Proposals.
— None at this time.
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Protocol Iaxering/oEtions

e Questions:

— Will we define any interface to use PTP viaa system
time interface (or will all PTP time aspects be outside
of the scope of the transport layer and instead part of
the application layer)?

— Wil we define aclient interface for the AVBTP media
transport layer?

e Work ltems:

— Ensure all service interfaces are defined for all layers
needed by AVBTP ether inthe AVBTP document or
In other documents.
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EncaEsuIation Assumgtions

o Approved by Consensus:

— For AVBTP stream data frames, MAC Destination
Addresses shall always be multicast addresses and
shall be unique for the Layer 2 network. This
address shall be used for stream identification.

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

o Approved by Consensus:

— All talkers shall always send stream data frames
with 1st Ethertype field set to 0x8100 for 802.1
P/Q type.

— For AVBTP, talkers and controllers are not

required to send stream control frames with an
802.1 P/Q tag.

— All devices must always be able to accept data and
control frames with an 802.1 P/Q tag.

June 27, 2007 IEEE P1722 AVBTP Working Group

Bartky Networks Contribution



EncaEsuIation Assumgtions

o Approved by Consensus:

— VLAN Identifier (VID), 12 bits:
e TheVID isaVLAN and not a Stream |dentifier

 AVBTP stations must support VLAN ID of zero to send or receive
for stream data traffic.

« AVBTP stations are recommended to support other VLAN IDs, but
It is not required.

» Recelving AVBTP stations not supporting VLANSs or if supported
and configured for a given set of VLANs shall discard any frames
for which it is not amember of the specified VLAN.

— Canonical Format Indicator (CFl), 1 bit
o AVBTP will only support CFI of zero.
— Priority Code Point (PCP), 3 bits:

. F(;Ffdata streams, AVBTP shall always specify class 5 or class 4
traffic.
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EncaEsuIation Assumgtions

* Proposals:

— For al class 5 traffic, [imit maximum transmission unit sizein
order to limit total transmission time on and 802.3 100 megabit
(including preamble and inter-frame gap to 75% of 125us)

— When fragmenting from large CIP packets on 1394 nets to
AVBTP/802 nets.

* Option 1: fragment on “event boundaries’ of Data Blocks or 61883-4/7
Source Packets.

— Editor’s proposal in http://www.avbtp.org/contributions/avbtp-bartky-
encapsul ation-v0-02-2007-06-27.pdf using currently defined format and
adding first fragment and last fragment indication bitsin AVBTP “ Other bits’
field.

— Editor’s note: Does not handle IIDC packets as they don’t have CIP headers.

e Option 2: Create new AVBTP header fields & protocol to do arbitrary
fragmentation and reassembly of CIP/I1IDC packets

o >>Comment from team: Probably will also have to reassemble them if
going back to 1394 in the same packet.
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EncaEsuIation Assumetions

* Proposals.
— Create “bare bones’ AVBTP transport for 61883
o (detailsin backup section)

— A distinct AVBTP packet type is defined for cross-
timestamps
e (detailsin backup section).
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EncaEsuIation Assumgtions

e Questions:

— Closed

« Should we standardize the length field for all AVBTP
formats?
— Consensus. No, all data after the subtype field shall be subtype
dependent.
o |sthere other control traffic that will need other
encapsul ation options?
— Consensus. Yes, 61883 over AVBTP will need one for stream
control and one for AVC. See current encapsulation proposal

for details. Other future protocols over AVBTP will need them
aswell.
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EncaEsuIation Assumgtions

e Work ltems:

* Need to come up with format to allow proprietary
encapsul ations (define subtype and any fields we deem
necessary to ensure consistency)

— Alanto come up with initial proposal for 64 bit Extended OUI and
subtype of OXFE

» First cut proposal in:
http://www.avbtp.org/contributions/avbtp-bartky-
encapsul ation-v0-02-2007-06-27.pdf
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Backup
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C. Harrison Erogosal detalls

* Proposa

— One or more independent bridged-1394 domains (domain = set
of media applications sharing acommon SY T) may be supported
over AVBTP, with each domain optionally syntonized to
802.1AS.

e [Additional information]

— Note 1. Asaspecia case, there may be asingle bridged 1394
domain syntonized to 802.1AS global clock: thisisthe"single
global synchronization source’ mode as discussed on a previous
call. Thismode isthe default.

— Note 2: Streams originating in one 1394 domain and delivered to
adifferent domain may require timestamp conversion (typically
achieved through cross-correlating with the 802.1AS global
timescale)

— In 1394 systems, SY T time is distributed thru periodic cycle start
packets.
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C. Harrison EroEosal detalls

« [Additional information (continued)]

— It isproposed that in AVBTP systems SY T time be
distributed within a bridged-1394 domain by periodic
SY T-t0-802.1A S cross-timestamp packets (thisis a
new AVBTP frame type, which need not, in principle,
use reserved Class 4 or Class 5 bandwidth).

— The sender and/or receiver use these cross-timestamps
to maintain synchronized SY T registersin their
respective devices.

— Within each domain asingle station is elected as the
"cycle master” to 1ssue these packets to other stations
In the domain.
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C. Harrison Erogosal detalls

e Proposal
— Create “Bare bones’ AVBTP mediatransport for 61883/CIP

« Additional/Requirements, we need to say:

— (1) hereis how to encapsulate a small CIP packet into an Ethernet
frame

— (2) hereis how to fragment a big CIP packet into several Ethernet
frames, and how to reassemble them into the original CIP

— (3) asender of media data behaves as follows:
» (a) create asequence of ClIPsin accordance with an accepted part of 61883.

* (b) processthe CIP according to (1) or (2) to create Ethernet frames

* (c) scheduletransmission of the framesin accordance with the stream
parameters and 802.1Qav

— (4) areceiver of media data behaves as follows:
» (a) decapsulate and reassemble the frames according to (1) and (2)
» (b) processthe CIP in accordance with the relevant part of 61883
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C. Harrison Erogosal detalls

* Proposal
— A distinct AVBTP packet type is defined for cross-
timestamps.

e Additiona information:

— The proposal isintended to support at least the following
use Cases.

* (1) A 61883 function wishesto synchronizeits SY T register to a
61883 cycle master function communicating over an AV B network,
using 802.1AS global clock reference.

* (2) An arbitrary media application wishesto synchronizeits media
clock with amedia clock master function communicating over an
AV B network. Thisfunction is intended for non-61883 applications
and may also be used in combination with 61883 -- e.g. to obtain
timing granularity finer than 24.576 MHz ticks.
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C. Harrison EroEosal detalls

o Additional information (continued):

— The sync-slave functions subscribe to the sync-
master service through a session management
protocol.

— The sync-master service may be co-located with a
talker, alistener, or acontroller.

— The cross-timestamp (XST) packets may be
distributed by unicast or multicast MAC addresses.

— The XST packets will typically be sent by best-
effort Ethernet service but may be sent over
reserved bandwidth
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C. Harrison EroEosal detalls

« Additional information (continued):

— In order to support situations in which an application involves
several media clocksthere is provision for time-base (TB)
Identifiers.

» The scope of these identifiersis within a session containing asingle
sync-master MAC address and a single sync-slave MAC address.

o TB identifier zero isreserved as 802.1AS global time.
— Inorder to support rapid settling of media clocks at the

beginning of a streaming session, the protocol provides an
optional high-precision rate field

— In order to efficiently support use case (1) above (SYT register
synchronization) two special packet formats are defined
» Onewith full resolution timestamps
» One with reduced-length timestamps for periodic updating.
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C. Harrison Progosal detalls

*  Proposed AVBTP cross-timestamp (XTS) packet header (AVBTP subtype = 1)

R e e o i T e e S R S R T il ke e o i S RIS TR I SR S
| DA (upper 32 bits) |
R e e i i T e S R S R i il s i o i S RIS S
| DA (| ower 16 bits) | SA (upper 16 bits) |
R e e o i o R S S R S i S R S e i s T sk ST I SRR R S
SA (lower 32 bits)

!I--+-+-+-+-+-+ R T it S SR S S e et sl SRR S TR R S o T st (I SRR SR o |-|-
| TPI D (802. 1P/ @=0x8100) | PCP |C| VID (VLAN Identifier) |
R e T e e i it ol o R S e S e S S R aath it soIE I SRR LR S
| et hertype (AVBTP=0x?7??7?) | subtype(l) | xt sf or mat |
R i T I S S e S e i it T R S S e S e S i i ol SEIE I SERE R SR TR S

cross tinmestanp data payl oad

T i S S i mi St S S S S S S
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C. Harrison Progosal detalls

* Proposed AVBTP cross-timestamp (XTS) packet: full SYT format

R e e o i T e e S R S R T il ke e o i S RIS TR I SR S
| DA (upper 32 bits) |
R e e i i T e S R S R i il s i o i S RIS S
| DA (| ower 16 bits) | SA (upper 16 bits) |
R e e o i o R S S R S i S R S e i s T sk ST I SRR R S
SA (lower 32 bits)

!I--+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+ T S e s it il ST S SR S |-|-
| TPI D (802. 1P/ @=0x8100) | PCP |C| VID (VLAN Identifier) |
R e o e R e i it ol o R S S S S S R i it soIE I SRR LR S
| et hertype (AVBTP=0x7?7?7?7?) | subtype(l) | xtsformat(0) |
R i T I S S e S i it T R S S e S e S e st o SEEE I SERE R S TR S
| SYT secs | SYT cycles | SYT cycl e of fset

R i T R S e e e e i it S R S S e S e e R i Sl e e e e s
| 802. 1AS gl obal time (upper 32 bits) |
R i T R S e e e i aih it (I (R SRR SR S TR S R R it S TR i R e it (IR (R S
| 802. 1AS gl obal time (lower 32 bits) |
R i T R S e i i i ot SR R R S S S S T i ol SR i e e S S
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C. Harrison Progosal detalls

* Proposed AVBTP cross-timestamp (XTS) packet: SYT update format

R e e o i T e e S R S R T il ke e o i S RIS TR I SR S
| DA (upper 32 bits) |
R e e i i T e S R S R i il s i o i S RIS S
| DA (lower 16 bits) | SA (upper 16 bits) |
R e e o i o R S S R S i S R S e i s T sk ST I SRR R S
SA (lower 32 bits)

!I--+-+-+-+ R i il I SR R T e S it I IR i S s ik ol SN I SR S SR I-|-
| TPI D (802. 1P/ Q=0x8100) | PCP |Cl VID (VLAN Identifier) |
S U U U U U U SIS P I U A S
| et hertype (AVBTP=0x7?77?77?) | subtype(1l) | xtsformat(1l) |
R i T I S S e S e i it T R S S e S S S S i st ol SEIE I SERE R S TR S
| 802. 1AS gl obal tinme (lower 32 bits) |
R i T R S e e e i aih it (I (R SRR SR S TR I R R S it S TR I R i sl SRR LR S

global timestamp applies to an integer millisecond cycle count (i.e. cycle offset = 0, (cycle _count)
mod 8 = 0) within 0.25 second of frame transmission time.
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C. Harrison Proposal detalls

» Proposed AVBTP cross-timestamp (XTS) packet: generic format

R i i o S T R R i i i S S e e i o ol sl TR S S R
| DA (upper 32 bits) |
R i i o S T R R i i i S S e e i o ol sl TR S S R
| DA (Il ower 16 bits) | SA (upper 16 bits) |
R i i o S T R R i i i S S e e i o ol sl TR S S R
| SA (lower 32 bits) |
R i i o S T R R i i i S S e e i o ol sl TR S S R

| TPI D (802. 1P/ Q=0x8100) | PCP |C VID (VLAN ldentifier) |
e i e e T S e alh e I SR S S e e S e i it N
| et hertype (AVBTP=0x?7?7??) | subtype(l) | xtsformat(2) |
e i e e T S e alh e I SR S S e e S e i it N
| TB ident 1 | TB ident 2 | Q1] Q2| QL3 reserved |
e i e e T S e alh e I SR S S e e S e i it N
| |
| TB1 time val ue |
| (nunber of quadlets = Q1 or 4 if Q1=0) |
e i e e T S e alh e I SR S S e e S e i it N
| |
| TB2 time val ue |
| (nunber of quadlets = Q2 or 4 if Q2=0) |
e i e e T S e alh e I SR S S e e S e i it N
| |
| TB1/ TB2 rate value (present if Q3>0) |
| (number of quadlets = Q.3) |
e i e e T S e alh e I SR S S e e S e i it N
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Mixed bridged and P2P AVB

Misc time info:
*Speed of light = ~ 1 nanosecond / foot

*Speed of sound = ~ .9 milliseconds / foot _
*100 meg min size frame & overhead = 6.72 microseconds
*100 meg max size frame & overhead = 123.36 microseconds Varying
*Class 5 AVB 7 hop max latency (defined) = 2 milliseconds delaysin
Source AV etwork
) So for synchronization, listeners have to deal with an AVB class 5
latency range from 6.72 microseconds to 2 milliseconds
Video in -
v 1 2 3 4 5 6 7
'—AT-d.---* Talker » Bridge A Bridge B Bridge C Bridge D Bridge E Bridge F
udio
1, 2 4 5 6 7
Varying r== Listener X Listener Y= = = Listener Z
delaysin I
encoding and :
I
1
1
1
1
1
1
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