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Abst r act

The Rapid Acquisition of Milticast RTP Sessions (RAMS) solution is a
nmet hod based on RTP and RTP Control Protocol (RTCP) that enables an
RTP receiver to rapidly acquire and start consum ng the RTP nulticast
data. Upon a request fromthe RTP receiver, an auxiliary unicast RTP
retransm ssion session is set up between a retransni ssion server and
the RTP receiver, over which the reference information about the new
mul ticast streamthe RTP receiver is about to joinis transmtted at
an accelerated rate. This often precedes, but may al so acconpany,
the multicast streamitself. Wen there is only one nulticast stream
to be acquired, the RAMS solution works in a straightforward manner
However, when there are two or nore nulticast streans to be acquired
fromthe same or different nulticast RTP sessions, care should be
taken to configure each RAMS session appropriately. This docunent
provi des exanpl e scenarios and offers guidelines.
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1.

I nt roducti on

The Rapid Acquisition of Miulticast RTP Sessions (RAMS) solution is a
met hod based on RTP and RTP Control Protocol (RTCP) that enables an
RTP receiver to rapidly acquire and start consum ng the RTP nulticast
data. Through an auxiliary unicast RTP retransm ssion session

[ RFCA588], the RTP receiver receives a reference information about
the new nulticast streamit is about to join. This often precedes,
but may al so acconpany, the nulticast streamitself. The RAMS
solution is docunented in detail in
[I-D.ietf-avt-rapid-acquisition-for-rtp].

The RAMS specification [I-D.ietf-avt-rapid-acquisition-for-rtp] has
provi sions for concurrently acquiring multiple streans inside a
mul ti cast RTP session. However, the specification has nostly focused
on the sinplest case, which is when the RTP receiver acquires only
one nulticast streamat a tinme, to explain the protocol details.

There are certain depl oynent nodels where a nmulticast RTP session may
have two or nore nulticast streans associated with it. There are

al so cases, where an RTP receiver nmay be interested in acquiring one
or nore nulticast streans fromseveral nulticast RTP sessions. In
scenari os where multiple RAMS sessions will be sinultaneously run by
an RTP receiver, they need to be coordinated. |In this document, we
present scenarios fromreal-life deploynents and provi de guidelines.

Requi renments Notation

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMVENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in

[ RFC2119] .

Editor’s note: | aminclined not use any 2119 keyword in this
docunment and renove this section altogether

Backgr ound

In the follow ng discussion, we assune that there are two RTP streans
(1 and 2) that are somehow associated with each other. These could
be audio and video el enmentary streams for the same TV channel, or
they could be an MPE&R-TS stream (that has audi o and vi deo

mul ti pl exed together) and its Forward Error Correction (FEC) stream

It is inportant to note that a source-specific nulticast (SSM
session is defined by its (distribution) source address and
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(destination) multicast group and there can be only one feedback
target per SSM session [RFC5760]. So, if the RTP streans are
distributed by different sources or over different nulticast groups,
they are considered different SSM sessions. Wile different SSM
sessions can normally share the sane feedback target address and/or
port, RAMS requires each uni que feedback target (i.e., the

combi nati on of address and port) to be associated with at nost one
RTP session (See Section 6.2 of
[I-D.ietf-avt-rapid-acquisition-for-rtp]).

Two or nore multicast RTP streans can be transnitted in the same RTP
session (i.e., in asingle UDP flow. This is called Synchronization
Source (SSRC) multiplexing. |In this case, (de)nultiplexing is done
at the SSRC level. Alternatively, the multicast RTP streams can be
transmitted in different RTP sessions (i.e., in different UDP fl ows),
which is called session nultiplexing. |In practice, there are

di fferent deploynment nodels for each multipl exi ng schene.

Generally, two different nmedia streans with different clock rates are
suggested to use different SSRCs or to be carried in different RTP
sessions to avoid conplications in RTCP reports. Sone of the fields
in RAMS nessages m ght depend on the clock rate. Thus, in a single
RTP session, RTP streans carrying payloads with different clock rates
need to have different SSRCs. Since RTP streans in the sane RTP
session but with different SSRCs do not share the sequence nunberi ng,
each stream needs to be acquired individually.

In the renmining sections, only the relevant portions of the SDP
descriptions [RFC4566] will be provided. For an exanple of a full
SDP description, refer to Section 8.3 of
[I-D.ietf-avt-rapid-acquisition-for-rtp].

4. Exanpl e Scenari os
4.1. Scenario #1. Two Milticast G oups

This is the scenario for session multiplexing where RTP streanms 1 and
2 are transmitted over different nulticast groups. A practical use
case is where the first and second SSM sessions carry the primary
video streamand its associ ated FEC stream respectively.

W run an individual RAMS session for each of these RTP streans that
we want to rapidly acquire. These RAMS sessions can be run in
parallel. If they are, the RTP receiver needs to pay attention to
usi ng the shared bandw dth appropriately anong the two unicast
bursts. As explained earlier, there has to be a different feedback
target for these two SSM sessi ons.
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a=gr oup: FEC- FR Channel 1_Vi deo Channel 1_FEC

nevi deo 40000 RTP/ AVPF 96

c=I N | P4 233.252.0.1/127

a=source-filter:incl INI1P4 233.252.0.1 198.51.100.1
a=rtcp: 41000 INIP4 192.0.2.1

a=ssrc: 1 cnanme: chl_vi deo@xanpl e. com

a=m d: Channel 1_Vi deo

meappl i cati on 40000 RTP/ AVPF 97

c=I N | P4 233.252.0.2/127

a=source-filter:incl INI1P4 233.252.0.2 198.51.100.1
a=rtcp: 42000 INIP4 192.0.2.1

a=ssrc: 2 cnane: chl_fec@xanpl e. com

a=m d: Channel 1_FEC

Note that the multicast destination ports in the above SDP do not
matter, and they could be the sane or different. The "FEC FR'
groupi ng semantics are defined in [ RFC5956].

4.2. Scenario #2: One Milticast Goup

This is the scenario for session multiplexing where RTP streans 1 and
2 are transnitted over the sane nulticast group with different
destination ports. A practical use case is where the SSM sessi on
carries the primary video and audi o streams, each destined to a
different port.

Simlar to scenario #1, we run individual RAMS sessions for each RTP
streamthat we want to rapidly acquire (Note that the RAMS request
sent by an RTP receiver could indicate the desire to acquire all or a
subset or one of the available RTP streans in an SSM session).
Conpared to the previous scenario, the only difference is that in
this case the join tines for both streans need to be coordinated as
they are on the same nulticast session
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m=vi deo 40000 RTP/ AVPF 96

c=I N | P4 233.252.0.1/127

a=source-filter:incl INIP4 233.252.0.1 198.51.100.1
a=rtcp: 41000 IN P4 192.0.2.1

a=ssrc: 1l cnane:chl vi deo@xanpl e. com

a=m d: Channel 1_Vi deo

mraudi o 40001 RTP/ AVPF 97

c=I N | P4 233.252.0.1/127

a=source-filter:incl INIP4 233.252.0.1 198.51.100.1
a=rtcp: 41000 IN P4 192.0.2.1

a=ssrc: 2 cnane: chl _audi o@xanpl e. com

a=m d: Channel 1_Audi o

Note that the destination ports in the above SDP need to be distinct
per [ RFC5888].

If RTP streans 1 and 2 share the sane distribution source, then there
is only one SSM sessi on, which neans that there can be only one
feedback target (as shown in the SDP description above). This
requires RTP streanms 1 and 2 to have their own uni que SSRC val ues
(al so as shown in the SDP description above). |If RTP streans 1 and 2
do not share the sane distribution source, neaning that their
respective SSM sessions can use different feedback target transport
addresses, then their SSRC val ues do not have to be different from
each ot her.

4.3. Scenario #3: SSRC Mul ti pl exi ng

This is the scenario for SSRC nul tipl exi ng where both RTP streans are
transmtted over the sanme nulticast group to the same destination
port. This is a less practical scenario but it could be used where
the SSM session carries both the primary video and audi o stream
destined to the same port.

Simlar to scenario #2, we run individual RAVMS sessions and the join
time needs to be coordinated. |In this case, there is only one
di stribution source and the destination nulticast address is shared.
Thus, there is always one SSM sessi on and one feedback target.

Begen Expi res Decenber 12, 2011 [ Page 6]



Internet-Draft Depl oyi ng RANMS June 2011

mevi deo 40000 RTP/ AVPF 96 97

c=I N | P4 233.252.0.1/127

a=source-filter:incl INIP4 233.252.0.1 198.51.100.1
a=rtcp: 41000 IN P4 192.0.2.1

a=ssrc: 1l cnane:chl vi deo@xanpl e. com

a=ssrc: 2 cnane: chl_audi o@xanpl e. com

a=m d: Channel 1

4.4. Scenario #4: Payl oad- Type Ml ti pl exi ng
This is the scenario for payl oad-type nultipl exing.

In this case, instead of twd, we have only one RTP stream (and one
RTP session) carrying both payload types (e.g., nmedia payload and its
FEC data). While this scheme is perm ssible per [RFC3550], it has
several drawbacks. For exanple, RTP packets carrying different

payl oad formats will share the sane sequence nunbering space, and the
retransm ssion and RAMS operations will not be able to be applied
based on the payl oad type. For other drawbacks and details, see
Section 5.2 of [RFC3550].

5. Feedback Target and SSRC Signaling |ssues

The RAMS protocol uses the conmmon packet format from [ RFC4585], which
has a field to signal the media sender SSRC. The SSRCs for the RTP
streans can be signaled out-of-band in the SDP, or could be |earned
fromthe RTP packets once the transm ssion starts. |In RAMS, the

| atter cannot be used.

Signaling the medi a sender SSRC val ue hel ps the feedback target
correctly identify the RTP streamto be acquired. |If a feedback
target is serving nmultiple SSM sessions on a particular port, all the
RTP streans in these SSM sessions are supposed to have a uni que SSRC
val ue. However, since this is not an easy requirenent to satisfy,
RAMS specification forbids to have nore than one RTP session to be
associ ated with a specific feedback target.

6. FEC during RAMS and Bandwi dt h | ssues

Suppose that RTP stream 1 denotes the prinmary video streamthat has a
bitrate of 10 Mps and RTP stream 2 denotes the FEC streamthat has a
bitrate of 1 Mips. Also assunme that the RTP receiver knows that it
can receive data at a maxi mumbitrate of 22 Mops. SDP can specify
the bitrate ("b=" line in Kbps) of each nedia session (per "n' |ine).
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6.1. Scenario #1

This is the scenario for session multiplexing where RTP streans 1 and
2 are transnitted over different nulticast groups.

This is the preferred deploynent nodel for FEC. Having FEC in a
different multicast group provides flexibility for not only the RTP
receivers that are not FEC capable but also the ones that are FEC
capabl e but are not willing to receive FEC during the rapid

acqui sition.

a=gr oup: FEC- FR Channel 1_Vi deo Channel 1_FEC

mevi deo 40000 RTP/ AVPF 96

c=I N | P4 233.252.0.1/127

a=source-filter:incl INI1P4 233.252.0.1 198.51.100.1
a=rtcp: 41000 INIP4 192.0.2.1

a=rtprmap: 96 MP2T/ 90000

b=TI AS: 10000

a=ssrc: 1 cnane: chl_vi deo@xanpl e. com

a=m d: Channel 1_Vi deo

meappl i cati on 40000 RTP/ AVPF 97

c=I N | P4 233. 252. 0. 2/ 127

a=source-filter:incl INIP4 233.252.0.2 198.51.100.1
a=rtcp: 42000 INI1P4 192.0.2.1

a=rtpmap: 97 1d-interl eaved-parityfec/ 90000
b=TI AS: 1000

a=ssrc: 2 cnane: chl fec@xanpl e. com

a=m d: Channel 1_FEC

If the RTP receiver does not want to receive FEC until the
acquisition of the primary video streamis conpleted, the tota
avai |l abl e bandwi dt h can be used for faster acquisition of the primary
video stream |In this case, the RTP receiver can request a Mx
Receive Bitrate of 22 Mps in the RAMS Request nessage. Once RAMS
has been conpleted, the RTP receiver can join the FEC multi cast
session, if desired.

If the RTP receiver wants to rapidly acquire both primary and FEC
streans, it needs to allocate the total bandw dth anbng the two RAMS
sessions and indicate individual Max Receive Bitrate values in each
respecti ve RAMS Request nessage. Since |less bandwidth will be used
to acquire the primary video stream the acquisition of the primary
video session will take a longer tine on the average.

Wil e the RTP receiver can update the Max Receive Bitrate val ues

during the course of the RAMS session, this approach is nore error-
prone due to the possibility of |osing the update nessages.
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6.2. Scenario #2

This is the scenario for session multiplexing where RTP streans 1 and
2 are transnitted over the sane nulticast group with different
destination ports.

a=group: FEC- FR Channel 1_Vi deo Channel 1_FEC

mevi deo 40000 RTP/ AVPF 96

c=I N | P4 233.252.0. 1/ 127

a=source-filter:incl INI1P4 233.252.0.1 198.51.100.1
a=rtcp: 41000 INIP4 192.0.2.1

a=rtpmap: 96 MP2T/ 90000

b=TI AS: 10000

a=ssrc: 1 cnane: chl_vi deo@xanpl e. com

a=m d: Channel 1_Vi deo

mFappl i cati on 40001 RTP/ AVPF 97

c=IN I P4 233.252.0.1/127

a=source-filter:incl IN1P4 233.252.0.1 198.51.100.1
a=rtcp: 41000 IN I1P4 192.0.2.1

a=rtpmap: 97 1d-interl eaved-parityfec/ 90000
b=TI AS: 1000

a=ssrc: 2 cnane: chl fec@xanpl e. com

a=m d: Channel 1_FEC

Simlar to scenario #1, the RTP receiver can first ask for RAMS for
the primary video streamat the full receive bitrate. But, upon the
mul ticast join, the available bandwidth for the burst drops to 11
Mops instead of 12 Mops. Regardless of whether FEC is desired or not
by the RTP receiver, its bitrate needs to be taken into account once
the RTP receiver joins the SSM session

If the RTP receiver wants to rapidly acquire both primary and FEC
streans, the same conditions explained for scenario #1 apply. The
only difference fromscenario #1 is that here the join tinme is the
same for both the primary video and FEC streans.

6.3. Scenario #3
This is the scenario for SSRC nul tipl exing where both RTP streans are

transmtted over the sane nulticast group to the same destination
port.
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nrvi deo 40000 RTP/ AVPF 96 97

c=IN I P4 233.252.0.1/127
a=source-filter:incl INI1P4 233.252.0.1 198.51.100.1
a=rtcp: 41000 IN P4 192.0.2.1

a=rtprmap: 96 MP2T/ 90000

a=rtprmap: 97 1ld-interl eaved-parityfec/ 90000
a=fnt p: 97 L=10; D=10; repair-w ndow=200000
a=ssrc: 1 cnane: chl_vi deo@xanpl e. com
a=ssrc: 2 cnane: chl_fec@xanpl e. com

a=m d: Channel 1

b=TI AS: 11000

a=m d: Channel 1

This is simlar to scenario #2. However, since we cannot explicitly
specify the bitrates for the primary and FEC streans, the RTP
receiver can request to rapidly acquire both streans in parallel. In
this case, two separate RAMS Request nessages have to be sent by the
RTP receiver to the feedback target.
Note that based on the "a=fntp" line for the FEC stream it could be
possible to infer the bitrate of this FEC stream and set the Max
Recei ve Bitrate val ue accordingly.

7. Security Considerations

There are no security considerations in this docunent.

8. | ANA Consi derati ons

There are no | ANA considerations in this docunent.
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