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First Change

I.3.3
Transcoding Support for Interworking

I.3.3.1
General

The IBCF/TrGw provides 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 shall only be performed in the case where a common codec cannot be negotiated between the two UEs. 
Media transcoding services can be triggered proactively (before the session request is sent to the called UE) or reactively (after the session request has been sent to, and rejected by, the called UE). 

The IBCF may allocate a TrGW before sending the SDP Offer to the terminating UE or it may allocate the TrGW upon receiving the SDP answer. The protocol solutions should ensure that the called party is not alerted until resources for transcoding are seized and user plane connection towards the calling party is established to avoid ghost ringing or voice clipping.
NOTE: 
The example flows illustrate only the allocation of the TrGW before sending the SDP offer. 
If the IBCF is configured per local policy to use proactive transcoding, the IBCF shall add codecs to the offer such that in the terminating UE codec selection process, priority shall be given to the codecs inserted by the originating UE over the codecs inserted by the IBCF.
If the IBCF is configured per local policy to use reactive transcoding, the IBCF shall first determine the codecs supported by the calling and called UEs so that insertion of the TrGW is performed when necessary, if not required for any other interconnect function. This means that the IBCF shall trigger a new offer/answer to the terminating UE, based on the initial offer from the originating UE but including additional codecs supported by the TrGW in the same manner as for the proactive support.

I.3.3.2
Session Flows
I.3.3.2.1
Proactive transcoding support
The following example session flow shows a proactive transcoding support scenario where IBCF located on the originated side allocates a TrGW prior to signalling towards the terminating side. The IBCF inserts additional codecs in the SIP signalling. The calling UE capabilities are contained in the SDP offer Based on the interworking agreement between IM CN subsystems the terminating IBCF may also insert additional codec in the SIP signalling.
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Figure I.4: Proactive transcoding invocation
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.

3.
The IBCF checks the SIP message and decides whether additional codec(s) need be inserted into SIP message based on the session information (such as ICSI , SDP) and interworking agreement. 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. A TrGW is allocated.
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.

5.
User (B) selects a codec from the offer modified by IBCF, and responds with an SDP answer.

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. If the agreed codec was added by the IBCF, the IBCF invokes the TrGW to enable the transcoding functionality. Otherwise, the IBCF will not invoke the transcoding function.

7.
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 user B.

At session release, the codec transcoding resource will be released.

I.3.3.2.2
Reactive transcoding support
The following example session flow shows a reactive transcoding scenario where IBCF located on the originated side first determines if a session can be established without addition of transcoding options and, will insert additional codecs in the SIP signalling only after failure to establish a session due to lack of a common codec. Based on the interworking agreement between IM CN subsystems the terminating IBCF may also perform this function.
NOTE:
In the event a session is being forked in the terminating network, the reactive transcoding will only be performed if all UEs receiving the forked request initially reject the session for any reason, e.g., due to lack of support for the offered codecs. 
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Figure I.5: Reactive transcoding invocation
1.
UE (A) initiates an IMS session towards User B, and the session is analysed at the IBCF.  The SDP offer is forwarded toward User B without the proactive addition of transcoding options.
2.
The terminating network entity determines that it does not support any codec in the SDP offer and answers with an appropriate error response. This response may include a list of codecs that the terminating network entity can support.
3.
Based on the response from the terminating network entity indicating that it does not support the offered codecs, the IBCF detects the need for reactive transcoding invocation.

4.
The IBCF instructs the TrGW to allocate media processing resources for the session, allocate appropriate transcoding resources for the session, and bridge the media flows between the calling and called party endpoints..

5.
Based on the response from the TrGW, the IBCF creates a new SDP offer that contains the codec and transport address information received from the TrGW. If no information about supported codecs was available from the error response, the IBCF may offer all codecs supported by the transcoding device. The IBCF sends this SDP offer to the terminating network entity.

6.
The terminating network entity makes a codec selection and acknowledges the SDP offer with an SDP answer
7.
Upon receipt of the SDP answer from the terminating network entity, the IBCF updates the TrGW with the information from the SDP answer.

8.
The IBCF prepares an SDP answer to the SDP offer in step 1, including the selected codec and transport address information for the originating side of the TrGW. The session between the endpoints is now established with the media flow traversing the transcoding device.

At session release, the codec transcoding resource will be released. 
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