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Abstract

Speci fication of an RTP header extension for carrying in-band
synchroni zati on nmetadata provi ded by the | EEE1588/802. 1AS Preci si on
Ti me Protocol s.

Requi rement s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [1].

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on Septenber 12, 2011
Copyright Notice

Copyright (c) 2011 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
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to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1.

I nt roducti on

Synchroni sati on between RTP fl ows and between devices rendering RTP
flows is currently facilitated by neans of NIP format tinmestanps
taken with respect to a shared reference clock. |In many applications
(e.g. professional, comercial and autonotive AV), the NTP cl ock
synchroni sati on protocol does not neet the necessary tinme alignnent
and synchroni sation speed requirenents.

Li ke NTP, the | EEE1588 family of clock synchronisation protocols
provide a shared reference clock in an network - typically a LAN

| EEE1588 provi des sub-mnicrosecond synchroni sati on between devices on
a LAN and typically locks within seconds at startup rather than

m nutes. Wth support from Ethernet sw tches, |EEE1588 protocols can
achi eve nanosecond timng accuracy in LANs. Network interface chips
and cards supporting hardware tine-stanping of timng critica
protocol nessages are al so avail abl e.

When using | EEE1588 cl ock synchroni sati on, networked AV systens can
achieve sub 1 mcrosecond time alignment accuracy when rendering AV
signals and can support latencies |less than 1ms through a gigabit
LAN.

Three flavours of | EEE1588 are in use today:

o | EEE 1588-2002 [3]: the original "Standard for a Precision O ock
Synchroni zati on Protocol for Networked Measurenent and Contro
Systens". This is often called | EEE1588v1l or PTPv1.

o | EEE 1588-2008 [4]: the second version of the "Standard for a
Preci sion O ock Synchronization Protocol for Networked Measurenent
and Control Systens". This is a revised version of the origina
| EEE1588- 2002 standard and is often called | EEE1588v2 or PTPv2.

o | EEE 802.1AS [5]: "Timing and Synchroni zation for Tine Sensitive
Applications in Bridged Local Area Networks". This is a Layer-2
only profile of |EEE 1588-2008 for use in Audio/Video Bridged
LANs.

By using an | EEE 1588 derived reference clock, synchronisation of RTP
streans and devices in LANs can be considerably inproved.
Ti mestanp formats

A gl obal | EEE 1588/802.1AS tinestanp is 80 bits in total, divided
into two parts:
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AS_sec: 48 bits seconds since epoch
AS nsec: 32 bits nanoseconds

A shorter 32 bit tinestanp is defined for use in streaning nedia
protocols in the foll owi ng way:

as_timestamp = (AS_sec * 109 + AS nsec) nodul o 2732

The shorter as_timestanp field covers just over 4 seconds of tine.

3. Header Extension

Figure 1 shows the fields of the AVB sync header extension. It uses
the standard RTP header extension nechanismdefined in RFC 5285 [2].

0 1 2 3
01234567890123456789012345678901
B T o S e i ik S S I i i S Tl i e e

| v=2|P|1] CC |M PT | sequence numnber |
B T T S e e e i e ST I R L e S S i sl SR S S S e e e e s it il ol a4
| ti nestanp | T
R R R R r s s i o o S S S S N e e e e o o o =)
| synchroni sati on source (SSRC) identifier |
+=+=+=t+=+=+=+=+=+=+=+=t=+=+=+=+=+=+=+=+=+=+=t+=+=+=+=+=+=+=+=+=+=+

| OxBE | OxDE | | engt h=2 |
R o o ok T S S S e i S i S e S N i I S R S e e s s e sl sl i S o
| ID=A| L=6 | subtype | reserved | x
B e T o e T R i e i I S S e S l sl sl S R T e R S e
| as_timestanp | n

+=+=+=t+=+=t=+=+=+=+=+t=+=+=+t=t+=+=t=+=+=t=+=t=+=+=+t=t+ =+ =+t =+=+=+=+=+
| payl oad dat a |
L—- B I i S S :l-.— :l-.— B I i S S +-!|-
Figure 1: | EEE 1588/ 802. 1AS Synchroni sati on Header Extension
The fields are defined as foll ows:
subt ype: RTCP AVB packet subtype field, see Section 4.

as_timestanp: a 32 bit | EEE 1588/ 802. 1AS tinestanp as defined in
Section 2.

reserved: as this specification evolves, additional fields are
expected to be included in this header
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The as_tinmestanp MJST correspond to the sane instant as the RTP
timestanp in the packet’s header, and MJST be derived fromthe sane
clock used to generate the as_tinmestanps in the RTCP AVB packets.
Provided that it has know edge of the SSRC to CNAME nappi ng, either
fromprior receipt of an RTCP CNAME packet or via out of band

signal ling [ RFC5576], the receiver can use the information provided
as input to the synchronization algorithm in exactly the sanme way as
if an additional RTCP AVB packet had been received for the flow

4. | EEE 1733 / RTCP AVB Packet

| EEE 1733 [6] defines the "AVB RTCP packet" type reproduced in
Figure 2. RTCP AVB packets contain a mappi ng between RTP tinestanp
and an 802.1AS tinestanp as well as additional clock and QS

i nfornation.

0 1 2 3
01234567890123456789012345678901
B T T i I T T o S S S e b S S S

| V=2| P| subt ype=0| PT=208 | | engt h=9 |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o
| SSRC/ CSRC |
B E e r e s i s i o T T s S S S S 2
| nane (ASClI) |
B e i i o S e R T il e ks sl ST I S i R T R S SR S S e i sl a1
| gnii neBasel ndi cat or | | T
B R e st sl T SRR I T S e S S +C
I | P
+ gmdentity (80 bits) +
I | A
B e i i o S S e S i e ok i ST S S i R TR S S TR e S e i i 2 YA
| | B
+ stream.id (64 bits) +
!i-—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—!i-
| as_timestanp |
B T T i I T T o S S S e b S S S
| rtp_timestanp |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o

Figure 2: | EEE 1733/ RTCP AVB packet fornmat

A brief description of the major fields foll ows:
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7.

7.

gmdentity an 80 bit field uniquely identifying the current 802. 1AS
grand master clock used by the source to generate as_ti nmestanps
for this flow

streamid a 64 bit nunber identifying the 802.1Qat [7] stream
associated with this RTP flow

as_timestanp the 32 bit 802.1AS tinestanp (Section 2) associ ated
with the RTP tinmestanp carried in this packet

rtp_tinmestanp the RTP tinestanp of a nedia packet

Pl ease consult the | EEE 1733 specification [6] for nore details.

| ANA Consi der ati ons

TBD: A URN will be required to signal the presence of this header
ext ensi on, such as:

urn:ietf:parans:rtp-hdrext:avb-sync

Acknow edgenent s
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