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Abstract

[ RFC7272] describes the use of RTCP for the purpose of Inter-
Destination Media Synchronization (I DVS) between Synchroni zation
Clients (SCs) and an Medi a Synchronization Application Server (MSAS).
Thi s docunment extends that work for application in the area of |PTV.
First, RTCP can be used according to the single source nulticast
(SSM principles from[RFC5760] in the IPTV application area. This
docunent specifies the use of a feedback target for collecting and
possi bly summarizing IDVS reports. For this, the docunent defines 2
new sub-report blocks for the use of |IDM5 according to the SSM
principles. Alternatively, the MSAS can be co-located with the
Feedback Target, for synchronizing small groups of receivers.
Secondly, in an I PTV environnent, different viewers may receive the
sane content, but in non-identical streanms. The |DVS solution
presented in [RFC7272] will no Ionger work in such a case. This
docunent provides a solution for this.

Requi rement s Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].
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/.
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1.

I nt roducti on

The Real -tine Transport Protocol (RTP) provides a real-tinme transport
mechani sm sui tabl e for unicast and nulticast communication between
mul ti medi a applications. An inportant conponent of the RTP protoco
is the control channel, defined as the RTP Control Protocol (RTCP).
RTP and RTCP have been extended in nunerous RFCs. Two such

ext ensions are the extensions for Single-Source Milticast (SSM
Sessions with Uni cast Feedback in [RFC5760] and the use of RTCP for

I nter-Destination Media Synchroni zation (IDMS) in [ RFC7272].

This Internet draft provides a nunber of extensions on the use of
RTCP for IDMS in an | PTV environment. The |PTV environnent has a
nunber of characteristics that are currently not dealt with

[ RFC7272]). The introduction discusses the |IPTV environment and
identifies various gaps in the current IDM5 solution. The next
sections discuss solution directions for dealing with these gaps.

The purpose of this Internet Draft is to build upon [ RFC7272] so that
the 1 DVS solution can be applied in an | PTV specific environnent.

IDMS in an | PTV envi ronnent

An | PTV environnent has specific characteristics, which [ RFC7272]
does not deal with properly. These characteristics are:

o Single Source Multicast (SSM [RFC5760]) setting with a large
nunmber of viewers.

o Different receivers may receive different versions of the sane
content, i.e. they receive non-identical streans, e.g. different
uni cast streams, different encoded streams, streans fromdifferent
medi a senders

1. |IDVs for Single Source Milticast

The first characteristic of IPTV is the large-scale Single Source
Multicast (SSM setting. Regular linear television is offered using
SSM  Such SSM sessi ons have a | arge nunmber of viewers, often in the
mllions, which requires a highly scal able approach. Applying | DM5S
to such an SSM session can be done in two ways:

1. Synchronize all receivers. 1In this case, [RFC7272] does not
of fer the scalability to synchronize all viewers in such |arge-scale
sessions. |In such a case each receiver contains a synchronization

client (SC) which communi cates with the Media Synchroni zati on
Application Server (MSAS).[RFC5760] offers a unicast feedback system
usi ng feedback targets (FTs) to collect and possibly aggregate RTCP
reports of groups of receivers. |DV5 can be perforned using this
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same feedback system providing nore scalability. Section 2 of this
docunent specifies howto acconplish this.

2. Synchroni ze i ndependent groups of receivers, depending on the
application. Use cases for synchronization, such as social TV or
such as nmultiple receivers in a single physical |ocation, require
only a limted nunber of receivers to be synchroni zed together. For
exanpl e, when mllions of viewers watch the same tel evision show,
only specific groups of users view ng the show together would have to
be synchroni zed, and only within their own group. [RFC5760]
describes a systemthat provides all receivers with the sane
information. If only a limted subset of the receivers are
synchroni zed together, not all receivers need to receive the sanme
synchroni zation instructions. Section 3 of this docunent provides a
uni cast way of sending synchronization instructions to receivers,

whi ch requires the MBAS to be co-located with the Feedback Target.

The choi ce between options 1 and 2 depends on a nunber of factors.

If only a limted nunber of receivers use a service that requires
IDMS, it is inefficient to synchronize all viewers. Also, playout
timng differences between various receivers can be relatively |arge
due to e.g. variable propagation delays. |If that is the case, and
every receiver is synchronizing to the slowest receiver, a |lot of
buffering needs to be done. This is not efficient, and al so
significantly increases channel changing delays. In these cases, it
makes sense to use option 2. If on the other hand nany viewers use
synchroni zati on sensitive services, and playout timng differences
are relatively small, it nmay make sense to synchronize all receivers
by using option 1.

1.12.2. |1DMs for different streanms providing the sanme content

Different viewers may watch the sane content, but use a different
media streamin an | PTV environnent. An exanple of this is when one
vi ewer receives an High Definition (HD) stream and anot her viewer
receives an Standard Definition (SD) stream Another exanple is when
nmul tiple receivers view the same vi deo-on-demand, receiving this
using different unicast streanms. Services such as social TV, where
different viewers renotely view nedia content together, require
synchroni zati on of these different streans. The IDMS solution is
based on RTP tinestanps. For different streans, these tinestanps are
not aligned, i.e. there is no relation between the tinmestanps in one
stream and the tinestanps in another stream because of the different
random of fset of the RTP timestanps, as well as potential clock skew
Because of this, the MSAS cannot determ ne proper synchronization
i nstructions.

There are two possible solution directions for this problem

St okki ng, et al. Expires April 30, 2015 [ Page 4]



Internet-Draft idns for iptv Cct ober 27, 2014

The first is to have the media source output the different streans
with the sane timng. The NTP tinmestanp in the RTP packets will then
be synchronous, i.e. I DV5S can be based on this NIP tinmestanp anal ogue
to inter-stream synchroni zation (lip-sync). This does require the
MBAS to be informed on the RTP/ NTP rel ati onshi ps of the various
streams. This information is available in the RTCP SRs of the
various streams. |If the MSAS is part of the nedia source, this is
implicitly available. |If this is not the case, the MSAS shoul d
recei ve these SRs sonehow. This docunment presents various options to
achi eve this.

The other solution for this problem is to have the nedia source
determine and signal the relationship between the various RTP

ti mestanps of the various streams. Again, if the MSAS is part of
with the nmedia source, then this information is locally avail abl e.
If the MBAS is a separate entity, the nmedia source can sent this
information to the MSAS. Section 4 of this docunent shows how t hat
i s done.

2. | DM5 report aggregation in SSM session

[ RFC5760] describes how to use Feedback Targets (FTs) or the

Di stribution Source (DS)for summarizi ng RTCP packets fromreceivers,
using the Receiver Summary Information (RSI) Packet. This section
descri bes two new sub-report blocks, to be used in those RSI packets.
One sub-report block is for sunmarizing reported RTP packet received
ti mestanps, the other is for summarizing reported RTP packet
presented tinestanps.

A feedback target or distribution source MIST only sunmarize | DMS
information fromSCs, if they belong to the sane synchronization
group, i.e. when the reports fromthe receivers contain the same
Media Stream Correl ation ldentifier [RFC7272]. |f at |east one of
the receivers in a certain synchroni zation group reports on both
packet received timestanps and packet presented tinestanps, a
feedback target or distribution source SHOULD al so include packet

presented tinestanps. |If all receivers report on packet presented
ti mestanps, a feedback target or distribution source MJST include
packet presented tinmestanps. |If a feedback target or distribution

source sunmarizes the packet received tinestanps, it SHOULD al so
sunmmari ze the packet presented tinestanps.

2.1. | DM5 Packet Received Sub-Report Bl ock
To summari ze the packet received tinmestanps in the IDV5S information
from SCs, a feedback target or distribution source can use the

foll owi ng sub-report block. The nanme of this sub-report block is
"I DVM5 Received", the long nanme is "I DVE Packet Received NTP

St okki ng, et al. Expires April 30, 2015 [ Page 5]



Internet-Draft idns for iptv Cct ober 27, 2014
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Figure 1: | DM5 Packet Received Sub-Report Bl ock
Sub- Report Bl ock Type (SRBT): 8 bits, TBD upon |IANA registration.

Length: 8 bits, the length of the sub-report in 32-bit words, as
defined in RFC 5760.

Nunmber of Distribution Buckets (NDB): 12 bits, as defined in RFC
5760, except for the calculation of the size of each bucket. Since
the header is longer than the sub-report blocks defined in RFC 5760,
the size of each bucket can be cal culated using the formula ((length
* 4) - 32) * 8 / NDB nunmber of bits.

Multiplicative Factor (MF): 4 bits, as defined in [ RFC5760].

Packet Received RTP Tinestanp: 32 bits, as defined in [ RFC7272].

Payl oad Type (PT): 7 bits, as defined in [ RFC7272].

Reserved Bits (Resrv): 25 bits, as defined in [RFC7272].

Media Stream Correlation Identifier: 32 bits, as defined in
[ RFC7272] .

St okki ng, et al. Expires April 30, 2015 [ Page 6]



Internet-Draft idns for iptv Cct ober 27, 2014

Packet Received NTP timestanp - Mninmum Distribution Value: 64 bits,
as defined in [ RFC7272].

Packet Received NTP Tinestanp - Maxi num Distribution Value: 64 bits,
as defined in [ RFC7272].

Di stribution Buckets: each bucket has ((Length * 4) - 28) * 8 / NDB
bits.

The whol e sub-report block contains only a single packet received RTP
timestanp value. Since various receivers will nornmally report on

di fferent packet received RTP tinestanps, a feedback target MJST
recal cul ate all packet received NTP timestanps to match the single
packet received RTP timestanp. This will give an overview of the
packet received times of all receivers for that specific RTP
tinmestanp. This recalculation is necessary for all reported

ti mestanps: mininmum nmaxi mum and those in the distribution buckets.

2.2. | DM5 Packet Presented Sub-Report Bl ock

To summari ze the packet presented tinmestanps in the IDVS information
from SCs, a feedback target or distribution source can use the

foll owi ng sub-report block. The nanme of this sub-report block is

"I DM5 Presented", the long nane is "I DM5 Packet Presented NTP

Ti mest anp".
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Figure 2: | DM5 Packet Presented Sub-Report Bl ock
Sub- Report Bl ock Type (SRBT): 8 bits, TBD upon | ANA registration.

Length: 8 bits, the length of the sub-report in 32-bit words, as
defined in RFC 5760.

Nunber of Distribution Buckets (NDB): 12 bits, as defined in RFC
5760, except for the calculation of the size of each bucket. Since
the header is longer than of the sub-report blocks defined in RFC
5760, the size of each bucket can be cal cul ated using the fornula
((length * 4) - 28) * 8 / NDB number of bits.

Multiplicative Factor (MF): 4 bits, as defined in [ RFC5760].

Packet Received RTP Timestanp: 32 bits, as defined in [RFC7272].
Payl oad Type (PT): 7 bits, as defined in [ RFC7272].

Reserved Bits (Resrv): 25 bits, as defined in [RFC7272].

Media Stream Correl ation ldentifier: 32 bits, as defined in
[ RFC7272] .

Packet Presented NTP tinestanp - M ninmum Di stribution Value: 32 bits,
as defined in [ RFC7272].

Packet Presented NTP Tinestanp - Maxi nrum Di stribution Value: 32 bits,
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as defined in [RFC7272].

Di stribution Buckets: each bucket has ((Length * 4) - 28) * 8 / NDB
bits.

The whol e sub-report block contains only a single packet received RTP
ti mestanp value. Since various receivers will report on different
packet presented NTP tinestanps, a feedback target MJUST recal cul ate
al | packet presented NTP tinestanps to match the single packet
received RTP tinestanp. This is true for all reported tinestanps:

nm ni mrum maxi mum and those in the distribution buckets.

3. | DVMB with separate MSAS with unicast synchroni zation settings

The second alternative for IDVM5 in a |arge-scale SSM context is to
synchroni ze snmal| groups of receivers that need to be synchronized
with each ot her because of the service requirenents. Different
groups may still receive the same RTP streans, but can be
synchroni zed i ndependent of each other. |In that case, each group
MUST receive its own synchronization settings instructions in the
formof IDMS Settings Packets as defined in [RFC7272]. Normally the
Recei ver Reports (RRs) or the Received Sumary Information (RSI) is
sent to all receivers. But, since different groups of receivers may
need different synchronization settings instructions, these
instructions cannot be nulticast. As it happens, multicasting al
instructions would lead to a situation where all receivers would
receive a nultitude of different settings instructions. They would
have to find their own instructions based on the MSCI of their group
which is possible. But, with a | arge nunber of groups, this would be
highly inefficient. This is why a unicast nethod is taken here.

To unicast the instructions to the various SCs, the MSAS needs to
directly receive the IDVS reports fromthe various SCs. This means
the MSAS MUST be co-located with the feedback target. Wen supplying
SCs with the unicast address to which they should sent their reports,
different SCs in the same synchronization group MJUST be allocated the
sane feedback target. Also, because the synchronization information
is no longer relevant upstream of the MSAS, the feedback target
SHOULD terninate these RTCP bl ocks and not forward them or summari ze
t hem

How t he receivers receive the unicast address of the feedback target
is out of scope of this draft. [RFC5760] only defines pre-
configuration for this. Alternatively, the RTCP-attribute as
specified in [ RFC3605] can be used on the session level to provide
receivers of a shared session with the unicast address of the MSAS
simlar to howthis is done in [TS183063].
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Synchroni zation settings instructions MIST be sent by the MSAS to the
source | P addresses of the received synchronization information

usi ng the sane destination port as the received synchronization

i nfornation.

4. |IDV5 in case of multiple RTP streans

IDM5 i s based on various receivers reporting on the packet received
times or packet presentation tinmes. This docunment describes
situations in which the MBAS is not part of the nedia source. |If al
recei vers receive the exact sane RTP streans, e.g. in case of
multiple receivers of a single nulticast streans, this will work
fine. The MSAS can relate the various received | DVS information.
Even if different receivers report on different RTP tinestanps, the
MBAS can calculate the timng differences between clients by
extrapol ati on using the RTP cl ock frequency derived fromthe reported
payl oad type

However, when the MSAS is not co-located with the nedia source and
the receivers receive the sanme content in different RTP streans, an
MBAS cannot performthe necessary cal cul ati ons for achieving
synchroni zation. To performthese cal cul ations, there has to exist
some common tineline in the reports by the various receivers. To
deternmine a common tineline, the MSAS needs sonme kind of information
correlating the RTP tinestanps in the various streams. This section
provides two alternatives for this.

The first alternative is to use the RTCP Sender Reports that bel ong
to the various RTP streans. In these SRs, the RTP tinestanps are
linked to the enployed wallclock tine. This is normally used for
intra- and inter-media synchroni zation. The nedia sources need to
ensure that the same part of the content in different streans
corresponds to the sanme wallclock time (NTP tinmestanp in the SR)
This way the SRs of the various RTP streans can be used to establish
a conmon tineline between those RTP streans. The easiest way to send
the SRto the MSAS is by having the receiver append it to its report
bl ocks. Another option is to have the MSAS act as a third party
moni tor, as described in [ RFC3550].

The second alternative is that the nmedia source sends information on
the correlation of the various tinmestanps to the MSAS. This can be
done by using the IDVS report block from[RFC7272], using the
Synchroni zati on Packet Sender Types (SPST) 3 and 4, as specified in
[ TS183063] Annex W and registered with 1ANA in the | DM5 XR Bl ock
SPST Registry. These SPSTs are normally used for synchronization in
case a transcoder is changing the nedia streamsuch that the RTP

ti mestanps al so change. 1In this case, synchronization would be

i mpossi bl e between users receiving the original streamand users
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receiving the transcoded version. A transcoder can |link an incom ng
RTP ti mestanps (SPST=3) to an outgoing RTP timestanp (SPST=4), and
thus enable correlating the tinmelines. These SPSTs 3 and 4 can al so
be used if one source sends out two version of the same content,
linking the tinmestanps of one streamto those of the other stream

5. | ANA Consi derati ons

Thi s docunent defines two new RSI Sub- Report Bl ocks, the "I DVS

Recei ved" and the "I DVS Presented". Based on the specification in
section 2, these two sub-report blocks are added to the | ANA registry
for Sub-Report Block Type (SRBT) Values for the RSl Packet, as part
of the RTP paraneters registration.

6. Security Considerations

The content of this I D does not pose any security risks above or
beyond those nentioned in [ RFC5760] and [ RFC7272].
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