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B.2.3
Mid-call interworking from SIP to BICC at I-MGCF or O-MGCF
B.2.3.1
Incoming SDP offer

When the MGCF receives a SIP message (e.g. UPDATE request or re-INVITE request) with an SDP offer, if the BICC CS network carrying the other portion of the call supports BICC codec negotiation and the call is in a state capable of supporting BICC codec negotiation, the MGCF shall follow the procedures of clause B.2.5 to convert the list of codecs in the SDP offer into a Supported Codec List, delete those codecs in the Supported Codec List not supported at the IM-MGW, and initiate the mid-call codec negotiation procedure according to clause 10.4.4 of ITU-T Q.1902.4, by sending an APM with the Supported Codec List and an Action indicator set to “mid-call codec negotiation”.  When generating the Supported Codec List, the MGCF should add to the SDP offer all codec configurations for which it can provide transcoding.
When the MGCF receives a SIP message with an SDP offer that is not associated with incoming call bearer establishment or preconditions, if the BICC CS network carrying the other portion of the call supports BICC codec negotiation and the call is not in a state capable of supporting BICC codec negotiation, the MGCF shall respond to the SDP offer with existing procedures for the IM CN subsystem.  When the call is in a state capable of supporting BICC codec negotiation, the MGCF may send a re-INVITE request without SDP towards the IM CN subsystem, soliciting a response with an SDP offer, thereby restarting the codec negotiation interworking procedure. 
B.2.3.2
Generating SDP answer

After initiating a BICC codec negotiation procedure towards the BICC CS network in response to receipt of a SIP message with an SDP offer from the IM CN subsystem, the MGCF shall suspend the SDP answer procedure until it receives codec information from the succeeding BICC serving node.  If the succeeding serving node returns a successful response, the MGCF shall select a codec configuration for use on the bearer interface to the IM CN subsystem from the codecs in the SDP offer, format an SDP answer based on this selected codec, send the SDP answer to the offerer in the appropriate SIP message (e.g. 200 OK (UPDATE) or 200 OK (INVITE)), send an APM to the succeeding serving node with an Action indicator set to “successful codec modification”, and complete bearer establishment procedures.  To avoid allocating a transcoder at the IM-MGW, the MGCF should preferably select a codec for the IM CN subsystem by converting the Selected Codec from the BICC CS network into an SDP answer according to the procedures of clause B.2.5, if allowed by the SDP offer/answer rules.  Otherwise the MGCF should select the highest priority codec from the codecs in the received SDP offer supported by the IM-MGW for insertion in the SDP answer.  Note that the MGCF stores the Available Codec List and does not send it to the offerer in the SDP answer.  

If the succeeding serving node returns an Action indicator set to “mid-call codec negotiation failure”, the MGCF either should send a 488 response to the SDP offerer indicating rejection of the initial SDP offer, or should select the highest priority codec from the codecs in the received SDP offer supported by the IM-MGW, format an SDP answer based on this selected codec, and send the SDP answer to the offer in the appropriate SIP message.  If the MGCF sends a 488 response to the SDP offerer, it should continue the call with the bearer configuration in place before initiating this codec negotiation procedure.
B.2.4
Mid-call interworking from BICC to SIP at I-MGCF or O-MGCF
B.2.4.1
Incoming mid-call codec negotiation

When the MGCF receives an APM with an Action indicator set to “mid-call codec negotiation”, the MGCF shall follow the procedures of clause B.2.5 to convert the Supported Codec List from the APM into an SDP offer for transmission in an appropriate SIP message (e.g. re-INVITE request) towards the IM CN subsystem, according to RFC 3264, deleting those codecs not supported at the IM-MGW.  When generating the SDP offer, the MGCF should include all codec configurations for which it can provide transcoding in addition to those converted from the Supported Codec List.  The MGCF shall include at least one AMR codec configuration in the SDP offer.  

B.2.4.2
Responding to serving node initiating mid-call codec negotiation

The MGCF shall delay responding to the mid-call codec negotiation from the BICC CS network until it receives a response to the SDP offer from the IM CN subsystem.  If the MGCF receives an SDP answer, it shall construct the Available Codec List for the BICC CS network from the list of codecs received in the Supported Codec List by removing codecs not supported at the IM-MGW, choose the Selected Codec for the BICC CS network from the codecs in the Available Codec List, and complete the mid-call codec negotiation procedure towards the preceding serving node according to clause 10.4.5 of ITU-T Q.1902.4.  The MGCF should choose the Selected Codec for the BICC CS network in such a way as to avoid transcoding at the IM-MGW and minimize speech degradation, if possible, according to clause B.2.5.  Otherwise the MGCF should choose the highest priority codec from the Available Codec List for the Selected Codec for the BICC CS network.  If the MGCF receives an APM from the preceding serving node with an Action indicator set to “codec modification failure”, then the MGCF may initiate a new SDP offer/answer exchange towards the IM CN subsystem in an attempt to recreate the bearer configuration in place before this codec negotiation procedure began.  

If the MGCF receives a 488 response or other failure response (e.g. 3xx-6xx) to the SDP offer, either it should reject the mid-call codec negotiation from the BICC CS network by sending an APM with an Action indicator set to “mid-call codec negotiation failure” towards the preceding serving node, or it should continue as if it received an SDP answer with no change in codec selected for the IM CN subsystem.  If the MGCF sends an APM with an Action indicator set to “mid-call codec negotiation failure”, it should continue the call with the bearer configuration in place before initiating this codec negotiation procedure.

B.2.4.3
Incoming codec modification

If the MGCF receives an APM from a BICC CS network that includes an Action indicator set to “modify codec” with no change in the selected codec, it shall act as a serving node terminating codec modification, according to clause 10.4.2 of ITU-T Q.1902.4, without interworking the procedure with the IM CN subsystem.
If the MGCF receives an APM from a BICC CS network that includes an Action indicator set to “modify codec” and the new selected codec in the message is different from the Selected Codec at the IM-MGW bearer interface to the BICC CS network, the MGCF either may act as a serving node terminating codec modification, according to clause 10.4.2 of ITU-T Q.1902.4, without interworking the procedure with the IM CN subsystem, or may follow the procedures of clause B.2.5 to convert the new Available Codec List (with new priority order) from the APM into an SDP offer for transmission in an appropriate SIP message (e.g. re-INVITE request) towards the IM CN subsystem, according to RFC 3264, deleting those codecs not supported at the IM-MGW.  When generating the SDP offer, the MGCF should include all codec configurations for which it can provide transcoding in addition to those converted from the new Available Codec List.  The MGCF shall include at least one AMR codec configuration in the SDP offer.
If the MGCF sends a SIP message with an SDP offer towards the IM CN subsystem in response to receipt of a BICC codec modification request, then it shall delay responding to the BICC codec modification request until it receives a response to the SDP offer from the IM CN subsystem.  When the MGCF receives either an SDP answer or a rejection of the SDP offer within the appropriate SIP message (e.g. 200 OK (INVITE)) from the IM CN subsystem, it shall decide whether to accept or reject the BICC codec modification procedure and complete the procedure for a BICC serving node terminating codec modification, according to clause 10.4.2 of ITU-T Q.1902.4.
If the MGCF sends an APM with an Action indicator set to “codec modification failure” in response to receipt of a codec modification request, the preceding BICC serving node may retry the request with a mid-call codec negotiation using an APM including an Action indicator set to “mid-call negotiation” and a Supported Codec List with a new priority order encouraging selection of a new codec.
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