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1. Summary
This contribution addresses the issues of supporting multiple decoders for Push-to-talk Over Cellular. It is important for 3GPP SA4 to address PoC interoperability with other networks, as evidenced by incoming LS [1, 3]. It is clear that transcoding is inevitable in some situations and that it is desirable to provide transcoder-free operation, when feasible. 
S4-050310 reviewed different inter system codec configurations and concluded that in typical PoC session with several users, the “all decoders supported” option is not feasible. In this contribution, we provide details of transcoder-free operation for the multi-user case in OMA PoC 1.1 architecture, when AMR and EVRC decoding is supported. It is concluded that transcoder-free interworking is feasible, when participating UEs support multiple decoders in an OMA PoC 1.1 session.
2. Multi-user, Multi-codec considerations in OMA PoC 1.0 Architecture

In OMA PoC 1.0 architecture, users may or may not connect to their own PoC server. Even if they are connected to their own participating PoC server, the participating PoC server may choose to not remain in the media path. One important consideration in OMA PoC 1.0 is that for all cases, transcoding function is provided by the Controlling PoC Function, when required, as shown in Figure 1. This is a simplified architecture from S4-050310, to focus on the transcoding issues, in the multi user environment.

[image: image1.wmf]USER A

USER B

PoC 

SERVER A

LEG 

1

LEG 

2

LEG 

3

USER C

LEG 

4

LEG 

5

AMR 

/ 

EVRC

AMR

AMR

AMR

AMR

AMR

EVRC

EVRC

AMR 

/ 

EVRC

AMR 

/ 

EVRC


Figure 1 Multi user PoC Architecture
Here, User B supports only AMR. An example of his SDP offer would be:
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Users A and C support multiple decoders. An example of User A's SDP offer, indicating AMR support and additionally decoding of EVRC (as shown as shown in red text) would be:
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An example of User B’s SDP answer indicating EVRC, in addition to AMR decoding (in blue text) is shown below: 
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During call set-up, the Controlling PoC server initiates the negotiation of the session setup parameters. The negotiation is not end-to-end. The offer/answer process negotiates a complete set of codecs between each user and the PoC server A. No further signalling is required during media exchange. 

During the media exchange, all the bearer traffic will arrive at the Controlling PoC Server A, irrespective of which user has the floor. Consider when User A has the floor. The PoC server does not perform any transcoding, as Users B and C have indicated AMR decoding support. In the case of User C, the RTP parser will direct media to the appropriate decoder, based on the payload type indication in the RTP header. This description applies also to the case when User B has the floor. Note that there is no additional codec related signaling in this “transcoder-free” PoC session example.
Now, consider the case when User C has the floor. The server can send media without transcoding to User A, as he can receive RTP packets with EVRC payload type. For User B, there will need to be transcoding in the Controlling PoC function.  In this case, User A will have improved user experience, compared to User B, as shown in Figure 6 in S4-050310. Again, there is no additional codec related signaling and transcoding is limited to the UEs that do not support multiple decoders.
In conclusion, if the UEs in a multi-user PoC session support multiple decoders, transcoder-free interworking can be achieved for that session. If some UEs do not support multiple decoders, the transcoding burden on the Controlling PoC function is limited to those UEs and they will experience some degradation in voice quality as shown in S4-050310.
3. Discussion

S4-050310, Figure 6 shows significant quality degradation (greater than one full point in MOS), with transcoding. This is a significant loss in speech quality due to transcoding
. 

From the above discussion, it is clear that multiple decoders solution in multi-user scenario is feasible, in addition to the other PoC configurations reviewed in S4-050310. When multiple decoders are supported in the UEs, the transcoding burden on the controlling PoC function is reduced.
S4-050310 also raises concerns of additional implementation complexity for 3GPP UEs. This contribution did not address them; as such concerns need to be viewed by SA4 in the context of additional burden on PoC servers (for transcoding) and voice quality impact on 3GPP UEs interworking with other networks.
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� Using higher data rate on downlink, as suggested in S4-050310 preserves voice quality, but may require architectural changes as the controlling PoC function may need to be aware of RAN and use higher data rates when possible. The authors support all such initiatives to improve speech quality.
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