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Abst r act

In sone applications it may be necessary to send nultiple nmedia
encodi ngs corresponding to a nmedia source with in independent RTP
media streans. This is called Simulcast. This docunent discusses a
framework for describing sinulcast nmedia streans in SDP and al so
defines semantics to express relationship anongst them The
semantics defined in this docunent are to be used with the source
specific grouping framework defined in the [ RFC5576]
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1. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

Capture Device: The physical source of stream of nedia data of one
type such as canera or m crophone.

Medi a Source: A Media Source logically defines the source of a raw
stream of nmedia data as generated either by a single capture device
or by a conceptual source. A Media Source represents an Audi o Source
or a Video Source.

Medi a Encoding: A particular encoding applied to the nedia data from
a medi a source through the choice of sanpling, bit-rate and other
codec configuration paraneters.

Media Stream Media froma Media Source is encoded and packetized to
produce one or nore Media Streans representing a sequence of RTP
packets.

RTP Source: Sanme as Media Stream

RTP Session: An RTP session is an association anong a group of
participants conmunicating with RTP. It is a group conmunications
channel which can potentially carry a nunber of Mdia Streans.
Wthin an RTP session, every participant finds out neta-data and
control information (over RTCP) about all the Media Streans in the
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RTP session. The bandw dth of the RTCP control channel is shared
within an RTP Sessi on.

Medi a Transport: A Media Transport defines an end-to-end transport
association for carrying one or nore RTP Sessions. The conbination
of a network address and port uniquely identifies such a transport
associ ation, for exanple an | P address and a UDP port.

2. I nt roducti on

Sinul cast refers to taking nedia froma single nedia capture (e.g., a
camera), and encoding it nultiple tinmes at different resolutions and
/[ or franme rates. For exanple, a device with a single HD canmera may
send one version of the video at full HD resolution, and a second
versi on encoded at a |low resolution. This would allow a video
conferencing bridge to be able to send the high resolution copy to
sonme destination and | ow resol ution copy to other destinations

wi t hout having to recode the video at the conference bridge.

[1-D.westerlund-avtcore-rtp-sinmulcast] describes different encodi ngs
of a nmedia content to be conbination of the follow ng:

0o Bit-rate: The difference is the anount of bits spent to encode the
nmedia thus giving different quality.

0 Codec: Different nedia codecs are used to ensure that different
receivers that do not have a common set of decoders can decode at
| east one of the versions. This can include codec configuration
options that are not conpatible, |ike video encoder profiles, or
the capability of receiving the transport packetization

o Sanpling: Different sanpling of nedia, in spatial as well as in
tenporal domain, may be used to suit different rendering
capabilities or needs at the receiving endpoints, as well as a
met hod to achieve different bit-rates. For video streans, spatia
sampling affects image resolution and tenporal sanmpling affects
video frame rate. For audio, spatial sanpling relates to the
nunber of audi o channels and tenporal sanpling affects audio
bandwi dth. Cbviously, a difference in sanpling may result in
difference in bit-rate.

In any application that needs to send nmultiple encodings, there is a
potential need for simulcast. The purpose of this docunment is to

di scuss suitable signaling solution in SDP for describing and

negoti ating sinul cast streans, within the context of the Real Tine
Transport Protocol (RTP)
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3.

4.

Sol ution Overvi ew

The source-attribute specification [ RFC5576] provides mechani sns
describing Real -Tinme Protocol (RTP) [RFC3550] sources, identified by
their synchroni zation source (SSRC) identifier, in the Session
Description Protocol (SDP) [RFC4566], to associate attributes with
these sources, and to express rel ationships anong individual sources.

To describe and negotiate sinmulcast streanms with in SDP for a given
medi a source, the following framework i s been proposed:

o Each physical nedia source is represented by its own unique
mline. This is a strict one-to-one mapping; a single nedia
source devi ce cannot be spread across several mlines, nor may a
single mline represent nultiple nmedia sources.

o0 Each sinmulcast nedia streamis marked with an a=ssrc attribute to
correlate it with its RTP Packets

0 A new SSRC G ouping semantic is proposed to express the sinul cast
rel ati onshi p between the nedia streans.

o |In the absence of the above grouping semantic, multiple SSRCs in a
single mline are interpreted as alternate sources for the sane
nmedi a source

o0 For multi-resolution sinulcast, [RFC6236] inmageattr is proposed
for a=ssrc attribute line, to specify send nultiple resolutions,
for exanple.

o For the receiver control of selecting the simulcast streamto
recei ve, the mechani snms defined in
[1-D. I ennox- mrusi c- sdp- sour ce-sel ection] is proposed.

0 Wien nmulticast topology is used to distribute RTP/RTCP packets,
havi ng same nulticast address across all the nelines is proposed
when mul ti pl exi ng framework such as BUNDLE
[1-D.ietf-nmusic-sdp-bundl e-negotiation] is in operation

Providing explicit resolutions on a per-SSRC basis for S| MULCAST
groupings allows an internediary (such as a Media Transl ator

[ RFC5117]) to be able to select an appropriate SI MIULCAST | ayer

wi t hout inspecting the nmedia stream which could otherw se require
decrypting and possibly partially decodi ng nedia packets.

i mageattr for a=ssrc attribute
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Thi s docunment extends a=ssrc attribute [ RFC5576] by introducing
[ RFC6236] inmageattr enabling specification of nulti-resolution
simul cast streams for a given nedia source.

5. The SI MJUCAST ssrc-group attribute

Thi s docunent al so extends [ RFC5576] SSRC G oupi ng Framework
semantics (a=ssrc-group) to indicate relationship between the

simul cast media streans for a given nmedia source. A semantic called
"SI MULCAST" is defined to achieve this purpose.

6. SDP Exanpl es

The exanple SDP in Figure 1 shows sinmul cast encoding with the use of
di fferent codec-specific paraneters using two different payload types
for a camera source. It also describes different resolutions for
each encoded simnulcast nedia stream The "SI MULCAST" SSRC groupi ng
semantic is included to signal the relationship.

mevi deo 62537 RTP/ SAVPF 96 97

a=rtpmap: 96 VP8/ 90000

a=rt pmap: 97 VP8/ 90000

a=sendrecv

a=ssrc: 29154

a=i mageattr: 96 [x=1280, y=720] []Stream 1
a=fm p: 96 max-fr=30; max-f s=3600

a=ssrc: 47182

a=i mageattr: 97 [ x=640, y=360] /] Stream 2
a=fm p: 97 max-fr=15; max- f s=880
a=ssrc-group: SI MULCAST 29154 47182

Figure 1

The SDP exanple in Figure 2, advertises sinulcast of 2 video sources
corresponding to 2 caneras, each at 2 resol utions.

mrvi deo 62537 RTP/ SAVPF 96 97 //Camera 1
a=rtpmap: 96 VP8/ 90000

a=rtpmap: 97 VP8/ 90000

a=sendrecv

a=ssrc: 11111

a=ssrc: 22222

a=i mageattr: 96 [x=1280, y=720]
a=fm p: 96 max-fr=30; max-f s=3600
a=i mageattr: 97 [x=640, y=360]
a=fm p: 97 max-fr=15; max- f s=880
a=ssrc-group: SI MULCAST 29154 47182
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mrvi deo 54890 RTP/ SAVPF 96 97 //Canera 2

a=rtpmap: 96 H264/ 90000

a=rtpmap: 97 H264/ 90000

a=sendrecv

a=ssrc: 33333

a=ssrc: 44444

a=fmp: 96 profil e-1evel -i d=4d0028; packeti zati on- node=1; max-fr=30
a=fm p: 97 profil e-1evel -i d=4d0028; packeti zati on- node=1; max-fr=15
a=ssrc-group: SI MULCAST 33333 44444

Fi gure 2
7. Ofer/Answer Consideration

The O fer/Answer nodel for this specification adheres to the nodel as
applicable to Source-Specific Media SDP attributes [ RFC5576] and its
extensions [1-D. | ennox-mrusi c- sdp-source-sel ection].

8. Sinulcast and Ml tiplexing
Multiplexing in RTP can be achieved in several ways as |isted:
Payl oad Type based Ml ti pl exi ng
Media Stream Mul tipl exi ng based on SSRC in a Single RTP Session
RTP Session Miltiplexing over a single Media Transport.

The proposed solution in this docunent assunmes Media Stream

Mul tiplexing to transport the sinulcast encodi ngs fromseveral nedia
sources with in a single RTP Session, whenever possible. Such a
solution can be envisioned by the usage of nultiplexing frameworks,
such as, BUNDLE [I-D.ietf-music-sdp-bundle-negotiation]. 1In the
absence of such a framework, each nedia source gets its own RTP
Session with its associated sinulcast encodi ngs multipl exed based on
their respective SSRCs.

9. Sinul cast under Milticast RTP Topol ogy

[ RFC5117] describes several underlying network topol ogi es supported
by RTP. In this section the operation of the solution under
mul ti cast topol ogies is anal yzed.

The proposed sol ution enables right behavior for RTCP reporting
across the nenbers of the group, since all the sources and their
simul cast streans forma single RTP Session under the BUNDLE

mul ti pl exi ng frameworKk.
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10.

11.

12.

In the scenarios where using a single 5-tuple for all the nmedia
sources is not possible, carrying each source with its simul cast
encodings in its owm RTP Session ensures correct behavior.

Al'l owi ng nedi a sources to send different sinulcast encodings to
different multicast group addresses is not directly enabled wthin
the sol ution proposed. Such a situation might arise to enable the
receivers to selectively choose the nulticast groups based on their
receiving capabilities or interests. However, the nechanisns defined
in [I-D.|ennox-nmnusi c-sdp-source-sel ection] enables receiver control
to selectively choose the sinmulcast streans of interest.

| ANA Consi derations
TBD
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