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1.
Introduction
On the SA2#60 meeting, one CR (S2-074158) has been proposed to discuss interworking between two IM CN subsystems using different media codec. At that time, it was asked to provide more information about the use cases and a simple analysis of practical consequences to give companies a better understanding of the implications of the CR. 

On the SA2#61 meeting, one Liaison (S2-074960) from SA describes that common codec set is impossible. Based on that, SA1 has agreed to include a set of requirements into 3GPP TS 22.228 (S1-071926) in order to support the transcoding functionality in IMS when a common or default codec is not supported by the UEs:
-
IMS shall be capable to provide transcoding (at least for voice sessions) where needed when two UEs do not support a common codec.
-
Interconnection between two IMS domains shall be supported.

It is clear that the transcoding feature on IMS network is necessary when two IMS endpoint support different codec. This contribution tries to give some analysis on this issue. 
2. 
Scenarios and Discussion
The transcoding scenario in focus in this paper, is the interconnect between two IMS networks, where the transcoding may take place based on established service level agreements. The operator could be aware of whether the media transcoding is needed before the SIP request is being forwarded to terminating side (e.g. based on the interworking agreement and session information). So it is proposed to add this function at the edge of the network border since this entity deals with interconnection with other networks and agreement between operators. 
It could be noted that there exist scenarios where there may be a need to have a transcoding function within a network as well (e.g., if a network serves both fixed and mobile terminals). For this scenario, as operator has full knowledge of the endpoints, the transcoding function can be placed on different network endpoint, such an AS. As such we regard it as an implementation issue, and outside the scope of this analysis. 
A possible solution for interconnect transcoding is described below,
1) When receiving an INVITE from a user #1 (in IMS A) to a user #2 (in IMS B), the IBCF will add additional codec(s) based on the interworking agreement and session information. 
2) When the INVITE will arrive at the user #2, that user will find a codec match from the codecs in the offer. 
3) When receiving the SDP answer / Progress indication, the IBCF will check if the agreed codec belongs to the original offer from user #1 or is one of the codecs that was added by IBCF itself. If the agreed codec was added by the IBCF, the IBCF contacts the TrGW to enable the transcoding functionality. If the agreed codec was one provided by the originating user, the IBCF will not invoke the transcoding function. 
To this solution one question that might arise is whether the IBCF should belong to originating or terminating network. By using the transcoding function in the terminating network, the terminating operator could adopt the transcoding to the codecs it knows are supported in its IMS network for a specific service. However, the terminating IBCF may be unaware of the service that originating user and the terminating IBCF may also need to support transcoding from all possible codecs in the originating networks. By using the transcoding function in the originating network, service level agreements could be enforced in an early phase and it would be easier to add the missing codecs supported in IMS B; in fact the originating IBCF can use the ICSI (when included in the INVITE) to determine the type of service the user #1 is requesting, and therefore can add the appropriate missing codecs. If there are intermediate carriers between IMS A and IMS B, the interconnection agreement could be such as bandwidth usage and costs on the carrier networks are minimized. 
To avoid unnecessary transcoding, means should be provided to allow the terminating UE to be able to select a codec from the originating UE prior to selecting a codec inserted by the network, e.g. distinguishing codecs inserted by the network.  
Conclusion: Based on above analysis, we can find that adding the transcoding function on IBCF and TrGW is feasible and can be done in an efficient way.
3.    Proposal

The above analysis shows that it is possible to provide a sound solution for interconnect transcoding. It is therefore proposed to introduce the transcoding function for interconnect, based on the requirements from SA1. 
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