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**** Second change ****

5.4.1a
Transcoding concepts

Session control entities like the MRFC and IBCF support both the SDP offer/answer process as defined in IETF RFC 3264 [a] and the offer/answer models for codec negotiation between end points belonging to different IMS domains. The MRFC or IBCF process session requests sent by end points and check the associated SDP offer/answer for the purpose of transcoding. The MRFC or IBCF, aided by S-CSCF and Application Servers can control a transcoding session invoking local resources present in MRFP or TrGW. 
Transcoding may be invoked at the originating or terminating network based on interworking agreements or service level agreement (SLA).
For more details concerning transcoding involving MRFC/MRFC interworking see clause 5.14 and TS 23.218 [b], and for the IBCF/TrGW implementation consult clause 4.14 and Annex I.3.3.

**** Third change ****

I.3.3
Transcoding Support for Interworking

I.3.3.1
General

Transcoding shall only be performed in the case where a common codec cannot be negotiated between the two UEs. The IM CN subsystem shall add codecs to the offer such that in the terminating UE codec selection process as defined in IETF RFC 3264 [a], priority shall be given to the codecs inserted by the originating UE over the codecs inserted by the IM CN subsystem.

IMS entities like IBCF/TrGw provide the necessary function for codec transcoding, when required by interworking agreement and session information, in order to establish communication between end points belonging to different IMS domains. Transcoding at the IBCF can be invoked at the originating or terminating network based on interworking agreements or service level agreement (SLA). The IBCF may either include additional codec options to the initial SDP offer or it may intercept codec negotiation failure and create a new offer towards the called party based on its capabilities.
I.3.3.2
Session Flows

The following example session flows show scenarios where: an IBCF located on the oringinated side will insert additional codec in the SIP signalling; b) the IBCF will react to initial codec negotiation between the two UEs, before adding a list of appropriate codec(s) for negotiation and selection for transcoding. Based on the interworking agreement or SLAbetween IM CN subsystems the terminating IBCF may also insert additional codec in the SIP signalling.
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Figure I.4: Example of codec transcoding call flow (proactive involvement of IBCF)
1.
UE (A) initiates an IMS session towards User B, via the session path for IMS and the session is analysed at the IMS network of UE (A).

2.
The IMS network of UE (A) determines that the User B's domain need be communicated via IBCF and forwards the request to the IBCF to establish a session with the IMS network servicing UE (B). In the request, UE (A) includes codec information required for the session establishment.

3.
The IBCF checks the SIP message and may decide whether additional codec(s) need to be inserted into SIP message based on the session information (such as ICSI, SDP) and interworking agreement or SLA. To avoid unnecessary transcoding, means should be provided to allow terminating UE to be able to select a codec from the originating UE prior to selecting a codec inserted by the network.

4.
The IBCF generates a new SIP message towards User B network based on the received SIP message where additional codec(s) have been added. The terminating IMS network may also decide to insert additional codec based on an interworking agreement or SLA.
5.
UE (B) inspects the SDP offer and responds, either accepting or rejecting the codec(s) included in the request. In its response, UE (B) will indicate if the offered codec is acceptable or not, or provide session information on what codec would be acceptable.

6.
When receiving the SDP answer, the IBCF will check if the agreed codec belongs to the original offer it received in step 3 or is one of the codecs that was added by IBCF either in the originating or terminating IMS networks. If the agreed codec was added by either the originating or terminating IBCF, the selected IBCF invokes the corresponding TrGW to enable the transcoding functionality in respective network based on interworking agreements or SLA. Otherwise, the IBCF will not invoke the transcoding function.

7.
In case transcoding needs to be invoked, the IBCF generates a new response message back to UE (A) based on the received response message where the codec received from peer side has been replaced with the selected codec.

NOTE 1:
On the new response message the selected codec will based on the SDP offer received by IBCF on step 3.

8.
Session signalling path is established between User (A) and IBCF, IBCF and User (B).

NOTE 2:
IBCF needs to update User (B) with correct media resource information (based on the resources allocated on step 6).

9.
The media path is established between the UE (A) and the TrGW, and then between the TrGW and UE (B).

At session release, the codec transcoding resource is released.
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Figure I.5: Example of codec transcoding call flow (reactive involvement of IBCF)
1. UE (A) initiates an IMS session towards User B, via the session path for IMS and the session is analysed at the IMS network of UE (A).

2. The IMS network of UE (A) determines that the User B's domain needs to be communicated via IBCF and forwards the request to the IBCF to establish a session with the IMS network servicing UE (B). In the request, UE (A)  includes codec information required for the session establishment.  

3. UE (B) inspects the SDP offer and responds either accepting or rejecting the codec included in the request. If UE (B) rejects the initial offer, it responds with a list of codecs it can accept. 

4. When receiving the response, the IBCF intersects the set of codecs in the SDP answer, with those supported by the TrGW in order to perform the transcoding according to step 7.

5. The IBCF may reduce the list of codecs produced in step 4 in order to comply with interworking agreements or SLA governing which codecs can be advertised toward the peering network. The resulting list will be included in the SDP of the new offer generated for codec negotiation. 
6. UE (B) returns SDP with acceptable codec.
7. The IBCF invokes the corresponding TrGW to enable the transcoding functionality

8. In case transcoding needs to be invoked the IBCF generates a new response message back to UE (A) based on the received response message where the codec received from peer side has been replaced with the selected codec.
NOTE 1:
On the new response message the selected codec will be based on the SDP offer received by IBCF on step 3.

9.
Session signalling path is established between User (A) and IBCF, IBCF and User (B).

NOTE 2:
IBCF needs to update User (B) with correct media resource information (based on the resources allocated on step 4 or respectably on step 6).

10.
The media path is established between the UE (A) and the TrGW, and then between the TrGW and UE (B).

At session release, the codec transcoding resource is released.
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