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— Thisdocument has been prepared to assist the work of the IEEE P1722
and |EEE 802 Working Groups. It is offered as abasis for discussion
and is not binding on the contributing individual(s) or organization(s).
The material in this document is subject to change in form and content
after further study. The contributor(s) reserve(s) the right to add, amend
or withdraw material contained herein.

e Copyright Releaseto | EEE:

— The contributor grants afree, irrevocable license to the IEEE to
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modifications thereof, in the creation of an |EEE Standards publication;
to copyright in the IEEE’s name any |EEE Standards publication even
though it may include portions of this contribution; and at the IEEE’s
sole discretion to permit others to reproduce in whole or in part the
resulting |EEE Standards publication. The contributor also
acknowledges and accepts that this contribution may be made public by
the IEEE P1722 Working Group or the | EEE 802 Working Group.
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Revision History

| Rev | Date Comments
0.01 | 2007-06-24 First version using formats and notes based on what probably will start going into the
draft P1722 specifications.

0.02 | 2007-06-27 Added draft proposal for fragmentation for discussion on how to handle large CIP
packets broken up into smaller packets for the case of 1394/61883 to AVBTP /61883
interworking. Cleaned up some diagrams to correct areas “grey” or white depending
on scope of fields versus the diagram (what the diagram was trying to convey asfields
of interest).

0.03 | 2007-07-02 Changed proposed Proprietary/Experimental based on feedback from John Nels Fuller
on 2007-07-02 teleconference

0.04 | 2007-08-08 Changed frame formats and updated diagrams to:

*Accommodate latest fragmentation/reassembly proposal (Alan Bartky)
*Accommodate for latest “cross timestamp” control frame proposal (Chuck Harrison)
*Prepare for draft 0.03 of the P1722 specification.

*Updated proposal for “escape type” protocol to accommodate new proposal for
standardized fragmentation/reassembly and packet length at “ standard” places.
Removed detailed description of fields (see draft 0.02 or upcoming 0.03 P1722
specification for those details) except for the new proposal for
fragmentation/reassembly .

0.05 | 2007-08-09 Misc cleanup, fixes and also added Chuck Harrison's Cross Timestamping
encapsulations.
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Revision History (continued)

| Rev | Date Comments
0.06 | 2007-08-09 Continuing misc. edits (using this presentation for source of master diagrams for
P1722 specification
0.07 | 2007-10-04 Incorporated encapsulation changes as discussed at last face to face meeting and

teleconferences afterwards up to the present date (2007-10-04).

*Added 64 bit stream ID field to all AVBTP immediately following the Ethertype-
Subtype quadlet.

*Added 1 bit Control/Data Field in the 8 bit subtype field and changed the subtype to a
7 bit field. Adjusted values accordingly in the sub-type field as well.

*Changed all text within the diagrams to a consistent 12 point Arial font.

*Removed diagram showing Intermediate fragment as my understanding of consensus
Is at least for 61883 over AVBTP, we will always put in the 1394-like and CIP header
into each and every fragment such that the sample datais always at the same offset for
each fragment.

0.08 | 2007-11-04 *Per agreement from Santa Clara face to face meeting, changed all formats to be on

the same 32 bit alignment as I P packets.
*Re-drew MAC headers/frame format on separate diagram and removed MAC
headers from all AVBTP frame diagrams. Used 16 bit based diagrams for 802.3
and 32 bit for all AVBTP frames. Showed all indexes based on 0 being 1
guadlet of the AVBTP frame.

*Added initial proposal for place for the new 8 bit field for tracking GM changes

proposed by Matt Mora and meeting with general approval so far in email.

*Added new Editor’s proposal for adding acommon length field for all control packets
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Encapsulation Design Assumptions

 AVBTP shal use 802.1AS for time base

« AVBTP shall be ableto react to change in 802.1AS time (user changing
time of day, change in Grandmaster, etc. (see 802.1AS assumptions from
AV B document)).

» 61883 format over AVBTP will support presentation time using AVBTP
timestamp field instead of current 61883 SYT field

— 1394/61883to 1722/61883 gateways will haveto take care of al SYT to
AVBTP timestamp conversions, synchronization, cross timestamps, etc.

— Editor’snote: Need to work out SYT field for SPH = 1 packets as timestamps
are on a per source packet basis (MPEG packet) instead of in the CIP header.

 AVBTP 61883 presentation time shall be relative to the 802.1AS clock

o Adapt 1394 AV/C Function Control Protocol (FCP) for use in 61883 over
AVBTP.

« Proprietary encapsulations allowed viareserved subtype (7F;)
« Allow for other future expansions via different subtypes.
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Encaesulation Assumetions

o All AVBTP packets snall contain a 64 bit 802.1Qat
Stream ID field. That field shall be used for stream
|dentification.

— TBD: Relationship with source and destination MAC
address.

— TBD: Need to have a standard value that indicates that
stream ID contains no data (perhaps all zeros or all ones?)

« >>Editor prefersall zerosto avoid confusion with Broadcast MAC
address of FF-FF-FF-FF-FF-FF.

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

« 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 AVBTP compliant devices must always be
able to accept data and control frames with an
802.1 P/Q tag.
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Encaesulation Assumetions

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

— AVBTP stations must support VLAN ID of zero to send or receive for stream
datatraffic.

— AVBTP stations are recommended to support other VLAN IDs, but it is not
required.

— Receiving AVBTP stations shall ignorethe VLAN ID field (i.e. they will
assume that if they receive frames, then they are amember of that VLAN).
e Canonical Format Indicator (CFl), 1 bit
— AVBTP will only support CFl of zero.
* Priority Code Point (PCP), 3 bits:

— For data streams, AVBTP talkers shall always use the appropriate value

(default or as administered to a different value) for IEEE 802.1Qav class A or
class B traffic.

o >> Editor’ snote: Would actually prefer that we get a confirmation that 802.1Qat will tell
usthe value to use, and then we can just point to that standard.
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AVBTP 802.3 with 802.1Q Tag field MAC frame

transmitted first

-18 T T Note: AVBTP data stream frames
-16 DA (destination MAC address) must always use this format.
1 L1111 1 S AVBTP control frames may use
802.3 MAC R T TR TN MR MR TR NN MR MO MR M SN N this format on transmit. All
header -12 o AVBTP devices must be able to
r 1\ r control frames in
-10 SA (source IV||AC address) ef:e e data or control frames
| | | | | | | | | | 1 | | thIS format_
-08 |
] ] ] ] ] ] ] ] ] ] ] ] ] ]
802.1QTag"06 , , | TAID (802.17/Q=8100w) , ,
field* 04| pcp [ VID (VLAN Identifier)
1 1 1 1 1 1 1 I 1
Ethertype-02) | | | elype(AVBTR=TBDvaue) .,
00
VA AVBTP data stream or control frame A
Optional padding (to ensure minimum size
A p p g ( J A
802.3 frame size)
42-1500 Iethlernlet_lcrcI

transmitted last
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AVBTP 802.3 without 802.1Q Tag field MAC frame

transmitted first

-14 T T T T T Note: Only AVBTP control frames
12 DA (destination MAC address) may use this format, data frames
111 111 must have 802.1Q tag field
8023 MAC -10 ] ] ] ] ] ] ] I ] ] ] ] ] ] ]
header
-08 | | | | | | | I | | | | | | |
-06 | | | ISA I(SOIL“’CIe Iv||ACI adldrelss)l | |
-04 ] ] ] ] ] ] ] I ] ] ] ] ] ] ]
Etherype-02| | | | giype(AVBTR=TBDvaue) |,
00
AVAN AVBTP control frame A/
A Optional padding (to ensure minimum size A
802.3 frame size)
46-1504 | | | | | Iethlernlet_lcrcl | | | | |
] ] ] ] ] ] ] I ] ] ] ] ] ] ]

transmitted last
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AVBTP frame common fields

transmitted first

subtype data Q0 |cd  subtype . subtype_datal L . subtype data2 L
802.1Qat 04 L0 a1 Istrcleanﬂ_iq (UPpell’ 3|2 bits)l I N N R R B AR
Stream ID . .

08 I R N R R B AR |Str|eaﬂ|1—l(|:I (|(PW€II’ 3|2 bIItS)I I R T R R B AR
12
Additional header, payload data and padding varies by subtype
VAN N
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Control packet common header

transmitted first

cd

subtype data 00|, subtype subtype_data o . control_packet_length |
802.1Qat 04 I N R R B B B Istrcleanﬂ_iq (UPpell’ 3|2 bits)l I N N R R B AR
Stream ID g stream_id (lpwer 32 bits)
L0 a1 [ Rl LN I R T R R B AR
12
Control packet additional headers and payload varies by subtype and subtype_data fields
VAN A
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AVBTP stream type data frame, general
L —

transmitted first

cd .

subtype data QQ ) ,SU,bWPe, | §trelaml_relserlveq tv | slubtlypcle_dlataIZ | L qm_'mfcl) L
802.1Qat 04 [ R R RN R R A AN BN B |Str|earr|]—iclI (UPpell’ 3|2 bits)l [ I T R N R SN

Stream ID g | stream_id (lpwer 32 bits) |
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]

AVBTP Time 12 avbtp_timestamp ($ource Timestamp)
I [ I | I B S D R I TN R TR NN TN TR NN SR (N NN SRR SN N
Fragment hdr 16 ff: IreslervledI fraglrnelnt_!enl(quladlletsl) | | stlrea}m_lsethuelnceT (qpaqletls) | |
Packet hdr 20 ., , backet data length (octets) =~ = ., brotocol_specific_packet_header |
24
stream_data_payload
A (additional protocol header, protocol payload data and padding varies by protocol) A
Optional 1 to 3 octet padding on last or only fragment

transmitted last
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Fragmentation, sequence, length stream fields
L —

transmitted first

subtype data 00 fod) . ,subtype stream_reserved |tv subtype_data2 gm_info
802.1Qat 04 [ R N R R R R AN BN B |Str(|aaﬂ|1—iclj (UPp(?I’ 3|2 bitS)I I R R R R B BN
Stream ID g stream_id (lpwer 32 bits)
L a1 [ Rl LN I N R R R R RN BN B
AVBTP Time 12 avbtp_timestamp (Source Timestamp)
I [ | I R S R A | T T R (RN (R (NN TR NN TR (NN RN SR SN BN
Fragment hdr 16 flc IreslervledI fraglrnelnt_!enl(quladlletsl) | | stlrea}m_lsethuelnceT (qpaqletls) | |
Packet hdr 20 ., , backet data length (octets) =~ = ., brotocol_specific_packet_header |
24
stream_data_payload
AV (additional protocol header, protocol payload data and padding varies by protocol) AVA
Optional 1 to 3 octet padding on last or only fragment

transmitted last
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Draft AVBTP Subtype 0, 61883/IIDC data packet

transmitted first

subtype data 00 f(% subtype (0) stream_reserved |tv subtype_data2 gm_info
802.1Qat 04 I I T DR R B |Str(|aan|1—icli (UPp(?I’ 3|2 bitS)I I R R R R B BN
Stream ID g I stream_id (lpwer 32 bits) I
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
AVBTP Time 12 avbtp_timestamp (Source Timestamp)
I L1 1 1 | I R S D A | T B R | L
Fragmenthdr 16| fc reserved fraglmelnt_!enl(quladlletsl) : stlrea}m_'sethuenceT (qpadllets) L
Packet hdr 20 | . packet_data_length (octets) tag channel tcode (OXA)| sy |
24
VAN R
Remaining additional header, payload data and padding varies by tag type.
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Draft AVBTP IIDC Stream Data packet

transmitted first

cd

subtype data QQ ol slub}ypg (OI)

stream_reserved tv
TR D sl N

subtype_data2

802.1Qat 04 I N T N TN N TR NN T N |Str?ar?—iq(upp(?r3|2bits)|

Stream ID 08

Istrlearp_ig (It?welr 3|2 bilts)I

AVBTP Time 12

Iavbltp_rtlmlestlamlp (SoulrceI Tlme§tamp)l

I [ | T N TN S N
Fragmenthdr 16| fc reserved fraglmelnt_!enl(quladlletsl) : , Stream_sequence (qpadllets) : :
Packethdr 20| | | | packet data length ., [rrg(0) channel* (0-15) |tcode (0xA)| sy (0 or 1)
24
VA U

Video payload data

*Note: Current standard for IIDC restricts channel ID to 0-15
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Draft AVBTP CIP Stream Data packet, SPH(0)

transmitted first

subtype data 00 fod) slub}ypg (OI) | stream_reserved |tv subtype_data2 gm_info
802.1Qat 04 I [ N TN N N N B |Str(|aaﬂ|1—iclj (UPp(?I’ 3|2 bitS)I [ I TN N N R S
Stream ID . .
08 I [ N TN N N N B |Str|ean|1—lc|j (|(i)We|I’ 3|2 bllts)l R N N R N NN B N B
AVBTP Time 12 avbtp_timestamp ($ource Timestamp)
I [ N I T ey DL Y B D | L1 1 1 1" I N T TR NN SN N
Fragmenthdr 16| fc reserved fraglmelnt_!enl(quladlletsl) : : stlrea}m_'sethuenceT (qpadllets) :
Packet hdr 20 : : placklet_rdatla_lenqth I(ocltetsl) L tagl(l) (‘ihalnnel (0-63r) tccl)deI (0)§A) L SY |
o SPH
CIP#1 24 OIO L SllD (9-6?) L Dlle(Sl%e n qluaqlet'ls) FIN QPC 0) RISV [ N T S N
CIP#2 28110 FMT FDF SYTcyc # SYT Cycle Offset (0-3071)
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
32
VA CIP Packet Data (all 61883 types except -4 and -7)

L
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Draft AVBTP CIP Stream Data packet, SPH(1)

transmitted first

subtype data 00 fod) slub}ypg (OI) | stream_reserved |tv subtype_data2 gm_info
802.1Qat 04 [ NN NN T NN SN TR NN SN BN |Str(|aaﬂ|1—ic|j (UPp(?I’ 3|2 bitS)I [ I TN N N R S
Stream ID g stream_id (lpwer 32 bits)
L g1y Co 1= L 14 R N N R N NN B N B
AVBTP Time 12 I avbtp_timestamp ($ource Timestamp) I
] ] ] ] ] ] ] T ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
Fragmenthdr 16| fc reserved fraglmelnt_!enl(quladlletsl) : : stlrea}m_'sethuenceT (qpaqlets) :
Packet hdr 20 : : placklet_rdatla_lenqth I(ocltetsl) L tagl(l) (‘ihalnnel (0-63r) tcc|>deI (0)§A) L SY |
. SPH
ﬁ24 OIO I SllD (9-6?) l Dlle(Sl%e IP qluaqlet'ls) FIN QPCI (1) RISV L1 1 DllBC L1 1
CIP#2 28] 1 0 FMT FDF
I L1 1 1 [N NN NN T NN SN NN N SN B [N NN N NN NN SN RN NN S B
Src Packet hdr* 32 reserved | SYT Cycle (0-7999) SYT Cycle Offset (0-3071)
] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
36
A 1st Source Packet Data + optional additional Source Packets W

transmitted last
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AVBTP Proprietary/Experimental Stream Data format
N

transmitted first

subtype data 00 f(g : sulbty{pegFiLG) | : stlrealm_{es?rv?d tv subtype_data2 gm_info
80210at %4 , , , , , , . | , ., , Stream_id(upper 32bits) Dl
Stream ID g o i a1 stream_id (lpwer 32 bits) ol
AVBTP Time 121 L I avbtp_timestamp (ource Timestamp) | | | | | | |
Fragment hdr 16| fc reserved fraglmelnt_!enl(quladlletsl) : , Stream_sequence (qpadlletls) L
Packet hdr 20 1 Paclketl_dzilta_rlenlgtr} o o Prolprigtaﬁy_pealderl o
a2 I EUI-64 upper 32 bits Ol
BUL#2 281 . . 1, EUI-64 loyer 32 bits Ul
Payload 32&? Remaining any additional header, payload data and padding is not specified by AVBTP. y,IQ

transmitted last
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AVBTP Proprietary/Experimental control format
N

transmitted first

cd

subtype data Q0 )

| sulbty{pegFiLG) | | elscalpe_rtypl)e((l)) | control_packet_length

802.1Qat 04 N I N NN TR N N |Str(|aan|1—icli (UPp(?I’ 3|2 bitS)I I I TR Y TR TR O
Stream ID g stream_id (lpwer 32 bits)
I N T T T TN TR N O — R i B I N I T TS TN TR T N
EUI#1 12 | EUI-64 up[Per 32 bits |
[ N T RO N N L i Rl P L [ N T RO N N
EUI#2 16 | I N NN TS N MR S | I|EUI|-64|IOVYer |32 |bits| N I N NN TR SR NN S |
20

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

%
|

November

transmitted last

4, 2007 IEEE P1722 AVBTP Working Group

Bartky Networks Contribution




Cross Timestamp (XTS) packet

transmitted first

subtype data 00 (7] | sublype) sigrmae |, conuiol pagkeptengtn
802.1Qat 04 | S N N O N Istrcleanﬂ_iq (UPpell’ 3|2 bits)l | I T N TS S N B
Stream ID . .
08 | S N N O N |Str|eaﬂ|1—l(|:I (|(PW€II’ 3|2 bIItS)I | I T N TS S N B
12
Cross timestamp data payload varies by subtype_data field (xtsformat)
W A

transmitted last

*Note: VLAN Tag field is optional for all control messages
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Full SYT format XTS packet

transmitted first

subtype data 00 ;:1d) S|Ubwl:)|e (1|) | |thlforr|nat| (0)| L | C(l)ntl;OI—rpa?kelt—lelnglth | |
802.1Qat 04 [ (N DR NN (N SO RO I N B |Str(|aan|1—icli (UPp(?I’ 3|2 bitS)I N I I N TR SRR NN MR B |

Stream ID g stream_id (lpwer 32 bits)
L1 | R N Bl L T N I I N TN SO NN SO B |

SYT time 12 SYT seconds(0-127) . SYT Cycle(0-7999) | SYT Cycle Offset(0-3071)

] 8(I)2:I-I'A\SIGI(I.)baI.I t”ine I(Uplperl 32Ibltls) ] I ] ] ] ] ] ] ]

16 |
802.1AS time I N MR NN N N I

20 | 802.1AS Global time (lower 32 bits)
] ] ] ] ] ] ] ] ] ] ] ]

transmitted last

*Note: VLAN Tag field is optional for all control messages
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Update SYT format XTS packet
L —

transmitted first
cd
&)

subtype data 00 sublype (1) isformat (1) __ control_pagket_length

|Str?ar?—iq(upp(?r3|2bits)l I I TR Y TR TR O

802-1Qat04 L a1
Stream ID 08

Lo a1 IStl’Iearp_i(I'J(l(i)W(?I’BIZDiItS)I I I TR Y TR T RO

802.1AS time 12 802.1AS Global tirne (lower 32 bits)
I TR T TR T NN NN NN SN S Sy Sy H T T Al S sl s A N SO NN SN SN SN MR N B

transmitted last

*Note: VLAN Tag field is optional for all control messages
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Generic format XTS packet
L —

transmitted first

cd
subtype data 00 (1) S|UbEyp|e (1|) L |XtS|f0n;nat| (2)| Ll L C?ntl;OI—lpa?kelt—lelnglth L Ll
802.1Qat 04 I I R R R R R BN IS'[I’(IEaI‘T?_iCIi (UPp(?I’ 3|2 bitS)I I R R R R B BN
Stream ID 08 ] ] ] ] ] ] ] ] IStrIearTl.]_I(Ij (Iowelr 32 bllts) ] I ] ] ] ] ] ] ]
XTS header 12 tbl_ident th2_ident ql_1]lqgl 2|ql 3 | reserved
] ] ] ] ] ] ] ] ] ] T T T ] ] ] ] ] ] ]
TB1 time 16 Time-base 1 (TB1) timestamp (1 to 4 quadlets, specified by ql_1, 0=4 else 1-3) \\’/ﬁ
1
TB2 time $ Time-base 2 (TB2) timestamp (1 to 4 quadlets, specified by ql_2, 0=4, else 1-3) %
1
TB1/TB2 rate $ TB1/TB2rate (1 to 3 quadlets, specified by gl_3, O=field not preset, else 1-3) $
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