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1	Introduction
There have been discussions about SSRC values used in MCVideo for audio and video stream and in transmission control messages. As first result CR C1-225209 has been raised by CT1 with some changes for MCVideo (24.581 clause 4.2.2) but there seems to be no similar CR for MCPTT (24.380) so far and there are still issues or even new issues coming along with C1-225209.
All considerations in this document are for on-network only.

2	Background
2.1	Definitions
RFC 3550 specifies the use of the synchronization source (SSRC) for RTP and RTCP. In this context the following definitions are relevant:
· RTP session:
According to RFC 3550 clause 3 a participant can distinguish RTP sessions by pairs of destination transport addresses (network address plus ports for RTP and RTCP) and "the distinguishing feature of an RTP session is that each maintains a full, separate space of SSRC identifiers".
· Uniqueness of SSRC values:
According to RFC 3550 clause 3 "the SSRC identifier is a randomly chosen value meant to be globally unique within a particular RTP session".
· Multimedia session:
According to RFC 3550 clause 3: "A set of concurrent RTP sessions among a common group of participants. For example, a videoconference (which is a multimedia session) may contain an audio RTP session and a video RTP session". 
RFC 3550 clause 2.2 (Audio and Video Conference): "If both audio and video media are used in a conference, they are transmitted as separate RTP sessions. That is, separate RTP and RTCP packets are transmitted for each medium using two different UDP port pairs and/or multicast addresses."
2.2	MCPTT
In case of MCPTT there is one RTP session (audio) and in addition there are RTCP APP messages (floor control) which do not belong to the audio RTP session but are exchanged in a unicast connection between the floor control server and the UE's floor participant (reference point MCPTT-4 according 23.379 clause 7.3.1). 
There is no explicit restriction in 24.380 saying that a client shall use different SSRC values for the RTP stream and in the RTP header of floor control messages, but 24.380 uses terms like "SSRC of floor participant" which can be interpreted so that there is only one SSRC value. On the other hand according to RFC 3550 there is no reason that the SSRC have to be different as floor control is no "source of a stream of RTP packets" in terms of RFC 3550.
Figure 2.2-1 shows a scenario when client A has the grant in a group call, figure 2.2-2 shows a scenario of 'multi-talker' with the remote clients transmitting.
[bookmark: _Hlk113186555][image: ]
Figure 2.2-1: Group call – Client A has the grant
[bookmark: _Hlk113527834][image: ]
Figure 2.2-2: Group call – Multi-talker
[bookmark: _Hlk113209049]NOTE 1:	The arrows in figures 2.2-1 and 2.2-2 show the direction of the RTP stream but in general there are RTCP packets in the other direction too.
[bookmark: _Hlk113190294]NOTE 2:	In figures 2.2-1 and 2.2-2 there are the following SSRC values:
a) SSRCRTP_ClientA/B/N: 
SSRC of the respective client in the RTP session (used in the RTP header of RTP/RTCP packets)
b) SSRCAPP_ClientA:
SSRC used in the RTP header of the Floor Control RTCP APP packets sent by client A
c) SSRCAPP_Server: 
SSRC used in the RTP header of the Floor Control RTCP APP packets sent by the server
(In context of this document it is irrelevant whether the server uses the same or different SSRC values for different clients)
NOTE 3:	Floor control messages like Floor Granted of Floor Taken do not only carry an SSRC value in the RTP header but also in floor control specific data fields (SSRC of granted floor participant, list of SSRCs of granted floor participants).
 If a client has more than one SSRC value it needs to be clarified which one to be used in these fields ( clause 3.1.2).
NOTE 4:	For simplicity in figure 2.2-1 and 2.2-2 the server's media distribution function is shown as being purely a translator in terms of RFC 3550 i.e. it does not create RTCP packets but only hands through RTCP packets of the clients.  In this case the media distribution function does not have its own SSRC within the audio RTP stream (RFC 3550 clause 7.2: "A translator does not require an SSRC identifier of its own"; 24.380 clause 6.3.2.2: Floor control server does not need to support option of generating quality feedback messages).
[bookmark: _Hlk113193414]The major question for MCPTT is whether or not the SSRC values used by the client in the RTP stream (SSRCRTP_ClientA) and in the RTP header of the Floor Control RTCP APP packets (SSRCAPP_ClientA) are the same. The resulting issues are described in clause 3.1.
2.3	MCVideo
For MCVideo the same principles apply as for MCPTT but in addition there is the RTP session for video. In terms of RFC 3550 MCVideo is a multimedia session and audio and video belong to different RTP sessions (they use different UDP ports) and therefore in principle the client could use the same SSRC value for both sessions. But even though not being fully clear C1-225209 seems to request the SSRC values to be different, so that the client shall use different SSRC values for the audio RTP session, the video RTP session and in the RTP header of transmission control messages.
NOTE 1:	It is not clear whether there is any technical reason for this requirement.
Figure 2.3-1 shows a scenario when client A receives MCVideo multimedia streams from client B.
[image: ]
Figure 2.3-1: MCVideo session with client A as receiver
[bookmark: _Hlk113534347]NOTE 2:	In figure 2.3-1 there are the following SSRC values:
a) SSRCRTP_AudioA/B/N: 
SSRC of the respective client in the audio RTP session
b) SSRCRTP_VideoA/B/N: 
SSRC of the respective client in the video RTP session
b) SSRCAPP_ClientA:
SSRC used in the RTP header of the Transmission Control RTCP APP packets sent by client A
c) SSRCAPP_Server: 
SSRC used in the RTP header of the Transmission Control RTCP APP packets sent by the server
NOTE 3:	Some transmission control messages do not only carry an SSRC value in the RTP header but also in transmission control specific data fields "SSRC of Granted Transmission Participant" and "SSRC of transmitter"  If a client has more than one SSRC value it needs to be clarified which one to be used in these fields and in case of different SSRC values for audio and video there are further issues on top of the issues described for MCPTT in clause 3.1.2 ( clause 3.2).

3	Issues
3.1	MCPTT
As mentioned in clause 2.2 it is not clear from 24.380 and RFC 3550 whether or not SSRC values used by the client in the RTP stream (SSRCRTP_ClientA) and in the RTP header of the Floor Control RTCP APP packets (SSRCAPP_ClientA) are the same.
There are the following options:
a) A client shall use the same SSRC value for the RTP stream and in the RTP header of floor control messages. NOTE: This is the current working assumption for MCPTT conformance tests in RAN5.
b) A client may use different SSRC values for the RTP stream and in the RTP header of floor control messages.
c) A client shall use different SSRC values for the RTP stream and in the RTP header of floor control messages. NOTE: This requirement has been introduced for MCVideo in 24.581 by C1-225209.
All options need clarification in 24.380. In addition with options b) and c) there are additional issues as described in clause 3.1.2.
3.1.1	General issues
Issue 3.1.1-1:	Even though 24.380 uses terms like "SSRC of floor participant" it does not explicitly say that a client shall use the same SSRC value for its RTP/RTCP packets and in the RTP header of floor control messages. On the other hand it does not say either that the SSRC values shall or may be different.
Proposal 3.1.1-1:	CT1 to be asked for clarification in 24.380 which option shall be used.
NOTE: Assuming that the same principles shall be applied for MCPTT and MCVideo, as consequence of C1-225209 it should be option c. But this results in further issues ( clause 3.1.2)
Issue 3.1.1-2:	36.579-1 uses "The SSRC of the UE" in specification of the message content of floor control messages based on the assumption that there is only one SSRC value and the test model and test implementation do not consider the possibility of having different SSRC values for the RTP stream and floor control messages.
Proposal 3.1.1-2a:	If option b or c shall be applied then it needs to be clarified in 36.579-1 which SSRC value shall be used in the particular field of a floor control message and in the SDP signalling for call establishment.
Proposal 3.1.1-2b:	36.579-5 may be extended to clarify the use of SSRC values in the test model.

3.1.2	Further issues with options b and c
As mentioned in clause 2.2 there are Floor Control messages with fields referring to the SSRC of a client what causes issues when a client has more than one SSRC. In addition, when there is no correlation between the SSRC used by a client in the audio stream and the SSRC the client uses in the RTP header of floor control messages sent to the server, then the SSRC used in the RTP header of floor control messages has no meaning for other clients (i.e. this SSRC value cannot be used by other clients to map RTP packets of audio RTP session to a particular user;  3.1.2.2). Furthermore there are no means for the server to assign the SSRC value used by a client in the RTP header of floor control messages, i.e. the server has to cope with the possibility of clients using the same value.
[bookmark: _Hlk113209307]3.1.2.1	Negotiation of the SSRC value used in a RTP session
So far there has been the working assumption in RAN5 that with Floor Request and Floor Granted the UE's SSRC value can be negotiated (especially in case that it is the first Floor Request and there has been no implicit floor granted during call establishment). But with option b or c the SSRC value in the RTP header of the Floor Request is not or may not be the same as the client wants to use for the audio RTP session. Instead for the floor control server the SSRC value of the Floor Request has no meaning and no relevance for avoidance of collisions. 
[bookmark: _Hlk113205399]Issue 3.1.2.1-1:	When the SSRC value in the RTP header of the Floor Request is not or may not be the same as the client wants to use in the audio RTP session, then there is no way for the client to propose an SSRC value for the RTP session via floor control signalling.
In addition it is not clear which SSRC value the floor control server shall provide in the 'SSRC of granted floor participant' field of the Floor Granted message: In principle it can be the SSRC as sent by the client in the Floor Request or it can be the SSRC value which the client shall use in the audio RTP session. 
Issue 3.1.2.1-2a:	When the floor control server would provide the same SSRC value in the Floor Granted as sent by the UE in the Floor request, then there is no possibility for the server to assign the SSRC of the client's RTP stream; collisions may occur and need to be resolved by means of RFC 3550.
NOTE: In this case the Floor Granted's 'SSRC of granted floor participant' field seems to be pretty useless.
Issue 3.1.2.1-2b:	24.380 does not specify what the client shall do with the 'SSRC of granted floor participant' field of the Floor Granted message. In particular it does not say that the client shall use this value as SSRC in the audio RTP stream.
NOTE: In contrast to 24.380, 24.581 specifies up to Rel-17 that the transmission participant "shall store the SSRC of granted transmission participant received in the Transmission Granted message and use it in the RTP media packets until the transmission is relased" (24.581 clauses 6.2.4.4.6 and similar in clause 6.2.4.9.9). For Rel-18 C1-225209 has removed the half sentence "and use it in the RTP media packets until the transmission is relased" from clauses 6.2.4.4.6 and 6.2.4.9.9 in 24.581.
Proposal 3.1.2.1-2:	CT1 to clarify the semantics of 'SSRC of granted floor participant' field for the Floor Granted message and what the client shall do with it (if it shall do anything with it).
The test specifications and TTCN need to be changed according to the CT1 decisions. Especially option c would result in non-backward compatible changes as currently option a is assumed.
3.1.2.2	SSRC values provided to the client in Floor Taken
The Floor Taken message has the field 'SSRC of granted floor participant' ('List of SSRCs of granted floor participants' in case of multi-talker) which is associated with the field 'Granted Party's Identity' ('List of Granted Users' in case of multi-talker). In case of options b and c again there is the question, which SSRC value the server shall use as 'SSRC of granted floor participant'. For the client receiving the Floor Taken it seems useful that it gets the SSRC value(s) as used in the RTP session i.e. the same value as in the RTP packets being received by the client. Especially in case of multi-talker this can be relevant for the client's media mixer. On the other hand the SSRC value as used by clients in the RTP header of floor control messages has no meaning for the client receiving the Floor Taken message.
Issue 3.1.2.2-1:	For options b and c it needs to be clarified that 'SSRC of granted floor participant' and 'List of SSRCs of granted floor participants' carry the SSRC values as used by the participant(s) with permission to send in the audio RTP session.
Proposal 3.1.2.2-1:	CT1 to clarify the semantics of 'SSRC of granted floor participant' field and 'List of SSRCs of granted floor participants' field in the Floor Taken message.
3.2	MCVideo
[bookmark: _Hlk113190248][bookmark: _Hlk113194016]There are similar issues for MCVideo as described for MCPTT in clause 3.1. 
In addition there is the question whether or not the client shall use the same SSRC value for the audio and video RTP sessions. The text in C1-225209 is not very clear but can be interpreted so that the client shall use different SSRC values for audio and video. This contradicts with 24.581 using terms like "SSRC of granted transmission participant" and "SSRC of the user transmitting the media" (NOTE: the latter one does not really make sense as a user does not have any SSRC). In addition as C1-225209 is for Rel-18 and there are no such CRs for Rel-17 and earlier for a Rel-17 or earlier client implementation still the half sentences of clauses 6.2.4.4.6 and 6.2.4.9.9 are applicable saying "and use it in the RTP media packets until the transmission is relased" (see also NOTE for Issue 3.1.2.1-2b.
Issue 3.2-1:	Contradiction of C1-225209 introducing the requirement of different SSRC values to be used by the client for audio and video for Rel-18 with existing text in 24.581 for Rel-17 and earlier: It seems that changes of C1-225209 are not backward compatible. Furthermore there are similar issues with the SSRC values of RTP packets and the SSRC value in the RTP header of Transmission Control messages as described for MCPTT in clause 3.1
Proposal 3.2-1a:	CT1 to be asked whether it is really intended to have different SSRC values for the audio and video RTP streams and to use another different SSRC value in the RTP header of Transmission Control messages.
Proposal 3.2-1b:	If it is intended to have different SSRC values for audio and video, then for all places in 24.581 where terms like "SSRC of granted transmission participant" and "SSRC of the user transmitting the media" are used it needs to be clarified which SSRC value is meant (and what happens with the other one). In addition there is the need to change Rel-17 and earlier in the same way as Rel-18 to avoid incompatibility of implementation before and after Rel-18.
Issue 3.2-2:	If it is intended to have different SSRC values for audio and video, then the Transmission Granted message needs to be extended to carry both values.
Proposal 3.2-2:	CT1 to be asked for clarification.
Issue 3.2-3:	If it is intended to have different SSRC values for audio and video, then it is not clear which one to use in the transmission control messages containing the 'SSRC of transmitter' field and how to deal with the other SSRC value.
NOTE: Similar to MCPTT (clause 3.1.2.2) it is assumed that it does not make sense to use the SSRC value as used by a client in the RTP header of its transmission control messages.
Proposal 3.2-3:	CT1 to be asked for clarification.

4	Conclusions
There are a number of issues which need clarification in 24.380 and 23.581 when the SSRC values for the audio RTP stream, the video RTP stream (in case of MCVideo) and in the RTP header of Floor Control or Transmission Control messages shall or may be different (option b and c in clause 3.1).
On the other hand there seems to be no technical benefit that audio and video RTP streams need different SSRC values or that the RTP header of Floor Control or Transmission Control messages uses a different SSRC value than audio and video RTP streams (option a in clause 3.1),
 When this gets clarified in 24.380 and 24.581 users can be identified by their SSRC value, it is clear which video and audio stream belong to the same user and the issues addressed in this document are solved.
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