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Agenda

e |EEE 1722 Background
* AVTP Basic Concepts

— Media clock reconstruction
— Presentation Time
— Latency normalization

— Lip Sync
e AVTP Packetization

* |EEE p1722a Overview

* MAC Address Acquisition Protocol
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IEEE 1722 - Audio Video
Transport Protocol

* |[EEE 1722 enables interoperable streaming by defining:
—Media formats and encapsulations

*Raw & compressed audio/video formats
—Media synchronization mechanisms

*Media clock reconstruction/synchronization

eLatency normalization and optimization
—Multicast address assignment

*Assigning AVB Stream ID
*Reserved pool of addresses
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Where does the transport
protocol fit?

IEEE
802.1AS
Precision

Time
Protocol

Control Applications
(SomelP, FBlocks, 1722.1, etc)

Connection Management

API
e ————————
IEEE 1722
AVTP
SRP
Bandwidth | —
Reservation
FQTSS
Shaping

TCP/IP
Protocol
Stack

IEEE 802 Ethernet Driver




AN (HY

AVTP Basic Concepts

* Media clock reconstruction
* Presentation Time

e Latency normalization

* Lip Sync



AVBTP Cross
Timestamp

DBC

48khz
Word Clock
Stereo
Samples

N\

e
A arerard

Media clocks are derived from cross-
timestamping

e

e
\
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Media clock info embedded in talker’s
presentation timestamps

Timestamps Data

1722 Stream

7166667

Talker Stream 7333333

8666667

8833333

802.1AS
Wall Time

Ol ]

AVBTP

Timestamp

Media clock @ Generator
(local oscillator) Q
AID )| 1722 Data
Incoming Analog @
Data
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Listener Stream

Presentation Time Stamps and 802.1AS
wall time used to recreate media clock

1722 Stream
Timestamps Data
7166667
7333333
8666667
8833333
802.1AS
Wall Time
9000000
AVBTP Timestamp
Q Comparator
Clock Genera tor
AVBTP timestamps v v
Generated media
clock \
~
Outgoing Analog
s (— DIA
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Latency Normalization

Default Presentation
Time is 2 mS...

Speaker A Speaker B

Speaker A buffers audio until Speaker B receives
audio and presentation time is reached
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Default Presentation Time is 2 ms...

... but Presentation Time
can be dialed down

Talker is responsible for setting delay...
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Lip Sync Support

Audio Video

* AVTP provides a Source

baseline for Lip
SynC Audio Video

e AVTP does not

1722
Delay

AVTP
include codec i ceoniaioniinc e,
and other Lip oo "
Sync related Codec Codec

delays

Lip Sync
Delay
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AVTP packet components

e Ethernet header
plus

e Common frame header

— Control frames
e Common control frame header

* Protocol-specific headers & payload
or

— Streaming frames

e Common stream data header
* Streaming data headers & payload
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Ethernet header

0 1 2
01 2 3 45656 6 7 8 9 01 2 3 45 6 7 8 9 0 1

AVTP packets encapsulated within

2 3 4 5 6 7 8 9 0

3
1

802.3 MAC gj _—— DA (destination MAC address) —
header O S Y Y T WS IS W SN W W W—" SA (source MAC address) —_—
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
802.1Q Tag field 12 L . TPIID (?10915) . L PCF‘l cFI L VID (VLAI\! Idelntiﬁer) . .
Ethertype 16 1 1 1 lA VT;P ther}ypel 1 1 1 1 1 e 1 1 Slilbtyee 1 i lverl sulbtyple_dalta
20
AVBTP payload  #¢ The rest of the AVBTP header and data

AVTP Frames are identified by a unique Ethertype
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AVTP frame common header fields

0 1 2 3
012 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 01 2 3 4 5 6 7 8 9 0 1
subtype data 00 |co L, Sl{bty&)e L, sV wlarsicin L L. qpejspef:iﬁcrdalla , o
04 1 1 1 1 1 1 1 1 1 1 ] [ ] L 1 1 1 1 1 [ ] ] ] ] ] ] ]
StrearSnR;B - stream_id e
08
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
12
Additional header, payload data by subtype
=% =

cd: control or data packet

subtype: protocol type

sv: stream_id valid

version: revision of 1722 standard
type_specific_data: protocol specific info
stream_id: IEEE 802.1Qat stream ID
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Command/control packet header (cd=1)

0 1 2 3
o 12 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 01 2 3 4 5 6 7 8 9 0 1
cD .
subtype data 00 | ;5 L sulbtypl»e L sv | version c?ntroll_daga . sltatu§ . . lconltrol_ldatela_lepgthl(by}es)l
04 1 1 1 1 1 1 1 1 1 1 I | 1 I ] | I | | 1 I | I ' '
StrearSnR;B - stream_id E—
08
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
12
Control packet additional headers and payload varies by subtype
= =

control_data: protocol-specific data
status: status flags, values, etc
control_data_length: length in bytes of control payload

AVTP Control packets used in IEEE P1722.1
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AVTP common stream data header

0 1 2 3
o 12 3 45 6 7 8 9 01 2 3 4 5 6 7 8 9 01 2 3 4 5 6 7 8 9 0 1
cD . m
subtype data 00 | _ sqbty;?e _ sv | version P ey tv . sequence_num L re§erv9d L tu
04 ] 1 ] 1 ] 1 L] 1 ] 1 1 ] ] ] ] | I I | I |
Strear?ﬁg - stream_id B —
08
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
AVTP Time 12 1 1 1 1 1 1 1 | 1 1 1 1 1 1thp1—tm}eSt?mp1 1 1 1 1 | 1 1 1 1 1 1 1
Gateway info 16 1 1 1 1 1 1 1 | 1 1 1 1 1 1 ga}ewa y—lrllfo 1 1 1 1 1 1 1 1 1 1 1 1 1
Packet info 20 stream_data_‘ength (octets) Protocol quciﬁc header
1 1 1 L 1 L 1 1 L 1 L 1 L 1 L 1 1 L T [ L L L L L
VBTP payload 24
stream_data_payload
2 2 (additional protocol header, protocol payload data varies by protocol) s 2

mr: media clock restart

r: reserved

gv: gateway_info field valid

tv: avtp timestamp valid
sequence_number: sequence number
tu: timestamp uncertainty

AVTP Stream packets require an SRP reservation
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AVTP subtype field specifies streaming
protocol

N R

00, 61883_IIDC IEC 61883/1IDC over AVTP
01, MMA MMA payload over AVTP
02,,— 7Dy - Reserved for future protocols
7E¢ MAC address MAAP

acquisition protocol

7F6 Experimental Experimental
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Support for raw & compressed audio/
video

* Formats based on IEC 61883 parts 1-8?
— 61883-2 SD-DVCR
— 61883-4 MPEG2-TS Compressed Video
— 61883-6 Uncompressed Audio
— 61883-7 Satellite TV MPEG
— 61883-8 Bt.601/656 Video
— IIDC Uncompressed Industrial Cameras
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61883-n header/streams encapsulated
in 1722 packets

What Stream?

0 1 2 3
01 2 3 4 56 7 8 9 01 2 3 4 5 6 7 8 9 0 3 4 5 6 7 8 9 0 1
subtype data 00 ‘l’cﬁ Isubtype' (0) . sV versio|n T rlgv|tv sequency{ Qﬁ reserved tu
oa 1 — T —t—t—t+—1+
SRP . /
Stream ID 08 stream_id
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
AVTP Time 12 1 1 1 1 1 1 1 | 1 l/ 1 1 Fth]—tm}eg?mpl 1 1 1 1 1 | 1 1 1 1 1 1 1
Gateway Info 16 1 1 l 1 1 1 1 | 1 / 1 | 1 1 galtewa y_'"'l‘fo 1 1 1 1 1 1 1 1 1 L L
Packet info 20 ' , , Stream_data_ er}q(y/@yte?) oL L tag(1) channel (0-63) tcode(A+s) sy
CIP#1 24|0 0 SID (0-63) / DBS (size in quadlets) FN QPCc  [5%| Rsv DBC
1 | 1 | 1 | 1 1 | 1 ! 1 1 1 1 1 1 1 1 1 1 1 1
C|P #2 28 1 1 0 1 1 FhlAT 1 I/ 1 1 1 FDIF | 1 | 1 1 1 1 1 1 1 SYT 1 1 1 1 1 1 1
32
= CIP Packet Data (all IEC 61883 Nﬂ -4 and -7) e 2

When to Play? What to Play?
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Example 61883-6 audio packet

IEEE 1722 packet format for 61883-6/AM824 (Multi-bit linear audio) 48kHz stereo stream

| DA (MAC destination address) l
8023 | | 1 | 1 1 1 - - 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1
MAC header L . DAI (MAI\C dlesthatlcl)n ac.idrelss) . o L S;A (l}ﬂACl soqrceladdlressl) _
SA (MAC soyrce address)
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
VLAN Tag field _ lTPIll) (892.1|Q =.810.0‘6). o PCPl CFI L VID (VLAN Idelntifier)
- cD . m
AVTP type L . Etper'l’lypel(AVBTF: = 2.2FOI16) o ) . lsubltypel (0)[ . sv | version e tv
SRP | Iseq]uen?e_r}uml 1 1 relservled 1 1 u 1 1 1 1 1 L sltreafn_lg L 1 1 1
Stream 1D 1 1 1 1 1 1 1 | 1 1 1 1 1 Sltream—l? 1 1 1 1 1 1 | 1 1 1 1 1 1 1
AVTP T“ t 1 1 1 1 1 1 Sl“rea]rn_l(l:j 1 1 1 1 1 1 1 1 1 1 1 lthp[_tqueSt?mpl ] 1 1 1
imestamp : i
1 1 1 lthq_nnreSt?mpl 1 1 1 1 1 1 1 1 1 L ga}ew?y_";'fo L L L L L
gateway_info ] o galtewe y_lrl1fo L o . . stlrearln_dzlata_ enqth (?yte[s) L
51883 tag](1) ]cha}nnel (0-63) ‘ t(l:odel(A1§) LSy 0 . 0 . SIID (10-63[) . [DBIS (sllze in quladle;-ts) .
SPH
CIP header FlN IQPCI 0 R?V 1 1 1 D?C 1 1 1 1 1 0 1 1 FMT 1 1 1 1 F?F 1
e SYT label 24-bit audio sample #1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L L 1 1 L 1 L L L
24-bit audiq sample #1 label 24-bit audio sample #2
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L ] L 1 1 L L L 1
24-bit audiq sample #2 label 24-bit audio sample #3
61883/AM824 1 1 1 1 l. 1 - 1 1 1 1 1 1 1 1 1 1 1 L 1 L l. 1 .l 1 1 1
. 24-bit audlq sample #3 label 24-bit audio sample #4
Audio samples L1 1 [ 11 L1 R TR T A S S O i Sy Sy i
24-bit audiq sample #4 label 24-bit audio sample #5
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 L L 1 L 1 1 1
24-bit audiq sample #5 label 24-bit audio sample #6
1 1 1 1 1 1 1 1 1 1 1 1 L L 1 L 1 L L L L L L 1 1 L
24-bit audiq sample #6
| 1 | | 1 1 1 1 1 1 1 1
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Example 61883-8 video packet

IEEE 1722 packet format for 61883-8, Source Packet Type=0 (video data)

DA (MAC destination address)
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1

802.3 .
MAC header 1 | DAI(MII“C dlesn?athn atljdrelss) 1 1 1 1 1 SIA (hlﬁA(:l sotfrceladdlressl) 1 1 1
SA (MAC source address)
1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 | |
VLAN Tag field TPID (802.1Q = 81004s) PCP CFI VID (VLAN lIdentifier)
1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 I 1 i
- cD :
AVTP type o Etll1erlepel(AVBTF: - 212F0116) L ) . lsubltypel (0)l . sv | version P e tv
SRP lseqluen?e’r}uml 1 1 1 relserv:ad 1 1 W 1 1 1 1 1 1 Sltrealm—IE’ L L L L L
Stream ID 1 1 1 1 1 1 1 | 1 1 1 1 1 1 stream_lg 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AVTP # 1 1 1 1 1 Sltreaf‘n_l(lj 1 1 1 1 1 1 1 1 lthpl—tlnIeSt?mpl 1 1 1 1 1
imestamp . ;
| | | 1 Ithpl—tln?eSt?mpl 1 1 1 1 1 1 1 ] ] ] galtewqy—'r;Ifo 1 | 1 | | |
gateway_info , Lo galtewa y_nrllfo L, L , , stlrearln_d:lata_ englth (tl)yte§) L,
61885 tagl(1) lch%nnel (0-63) , t?ode:(Aui) LSy 0 . 0 . SIID (10—631) . . DB|S (sllze in quladlgts) '
SPH
CIP header FlN 1QPC1 (0} RISV TR B D?C 11 1 1 0 11 FMT 1 1 F?F [ T |
S SYT VDSPC sal | =av line number
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
line number r Ver Type byte 1 video data byte 2 video data
| | | | | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
61883-8 tl)ytel3 vuldeo Idata| . . tl)ytel4 vuldeo ldatq . II)ytelS vnfieoldata} . tlnyte|6 vngeo ldata}
Source Packet Data - - . C
Vldeo samples | | | | | | | | 1 1 1 1 1 1 1 1 ] ] ] ] | | ] | | | | |
b¥te 715 video data bYte 716 video data b¥te 717 video data b¥te 718 video data
| 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L
b¥te 719 video data b¥te 720 video data
1 1 1 1 1 1 1 1 1 1
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MAC Address Allocation Protocol

Stream DA Addresses must be unique

Method for dynamic address allocation

Allocate addresses individually or in blocks
Reserved set of MAC addresses for use by MAAP

No need for vendors to assign multiple MAC addresses
to a device that supports multiple streams
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Address Acquisition Algorithm

e Pick random Stream

Stored N Address(es)
Address? °
y * Probe
Pick random  Watch for Reply
address from €4 ygg
range
Yes
Send Probe > Wait REEEIEe No Repeat n times

Reply

? 4

Address available
for use
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Address Defense Algorithm

Receive Probe Yes+ Send Reply

Watch for Probe packets Do Nothing

If a conflict, send a Reply




0
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1

2 3 4 5 6 7 8 9 0 1

MAAP Control Frame

2
2 3 4 5 6 7 8 9 0

3

2 3 4 5 6 7 8 9 0 1

cD

subtype data 00 | slubtylpe (.7E1q) . (so‘,’ ver.sion.(O) melssaqe_txpe mlaap1verslion (|1) L n]aap'_daEa_I?ngtll'\ (1§)
04 1 1 1 1 1 1 1 1 1 1 1] 1 L] L L ] ] [ 1] ] ] 1] 1] 1] 1]
SRP :
Stream 1D 0a - stream_id (0) e

1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1
12 1 1 1 1 1 1 1 1 1 1 I;equleStqd—s art'laddnressl 1 L 1 1 L 1 1 L L L L

16 requested start_aijdress (continued) requestﬁd_count
MAAP data 1 1 1 1 L 1 1 L L L L L L L L 1 1 L 1 1 1 L L L
20 1 1 1 1 1 1 | 1 1 1 1 COIBﬂIClI_Sta rt_alddr(?ss 1 1 1 1 | 1 1 L L | | |

24 conflict_start ad?ress (continued) conﬂics_count
1 1 1 L 1 1 1 1 1 1 1
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MAAP message types

Voo L ruton L wemng

0

A W N e

MAAP_PROBE
MAAP_DEFEND
MAAP_ANNOUNCE

Reserved

Probe MAC address(es)

Defend MAC address(es)

Announce acquired MAC address(es)

Reserved
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Reserved MAAP MAC addresses

91:E0:F0:00:00:00-
91:E0:FO:00:FD:FF

91:E0:F0:00:FE:00 —
91:E0:FO:00:FE:FF

91:E0:F0:00:FF:00 —
91:E0:FO:00:FF:FF

MAAP Dynamic Allocation
Pool

MAAP locally administered
Pool

MAAP Reserved Pool

These addresses are
available for dynamic
allocation by the MAAP.

These addresses are
reserved to be statically
allocated.

Reserved
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IEEE P1722a — Amendment 1
Extensible Stream Formats

e Program Authorization Request (PAR) approved Sep
2011

e Feature Freeze end of 2012
e Sponsor Ballot mid 2013
e Final Standard end of 2013
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IEEE 17223

e Extensible Audio/Video Formats
— AVTP Audio
— AVTP Video
— AVTP Control Streams

 Media Clock Negotiation Protocol
— Automatic negotiation of media clock sources
* Diagnostics

— Common diagnostic variables and counter to aid in detection of
network problems
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AVTP Audio

e Support for PCM Audio
* High channel counts

— Less frame overhead
 Simpler data parsing

— Fixed packet size

— Single timestamp per packet
* No dependence on 125usec interval
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AVTP Video

* Professional Studio quality Video
— SMPTE 259, 292, 424, etc.

MIJPEG
H.264
JPEG 2000
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AVTP Control Streams

e Support for Automotive Protocols
— FlexRay
— CAN
— LIN

* Time Sensitive Control Stream
— Generic format for sending non Audio/Video data in streams

— Use cases
* Meter data
* Time sensitive controls (Lighting cues, etc.)
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Nno4

CAN Bus A
(Bus ID = 2)

Data
Encapsulation
Gateway

AVTP Control Streams

Ethernet
(Bus ID = 0)

Data
Encapsulation
Gateway

No4
NO4

CAN Bus B
(Bus ID =1)
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Media Clock Streams

e Ability to synchronize multiple devices to a single media
stream

 Reduce the need for Sample Rate Conversion
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Media Clock Streams

Incoming Media Clock Outgoing Synchronized
Stream Stream
Timestamps Data Timestamps Data
6500000 7166667
Talker Stream with 333333 733333
Media Clock Stream
4833333 8666667
4666667 8833333
4333333 9000000
AVBTP timestamps v v AVBTP
@ Timestamp
Generated media Generator
clock %
A/D [> 1722 Data
Incoming Analog 4 @
Data
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More info...

Website
— http://grouper.ieee.org/groups/1722/

Email reflector

— subscribe avbtp <FirstName> <LastName> to
ListServ@ieee.org

Weekly phone conferences
— See website for details

Face-to-face meetings every two months




