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1.
Introduction

In the interconnection scenario between the mobile IMS network serving mobile UE that supports AMR-NB and the fixed IMS network serving fixed UE that supports G.711, the end-to-end codec negotiation will fail because no common codec is supported by the UEs. In order to enable the communication between the mobile UE and the fixed UE, media transcoding function is needed at an originating or a terminating IMS network.
This discussion paper proposes the clarification on SDP offer/answer for transcoding considering above scenario.
2.
Current 3GPP specification for transcoding
3GPP TS 23.228 subclause 5.4.13 describes that an originating or a terminating network performs media transcoding based on interworking agreements (e.g. local policy) or service level agreement (SLA). Also, 3GPP TS 24.229 subclause 5.10.7 describes that IBCF performs the media transcoding control based on the interworking agreement and session information.


TS 23.228 5.4.13 Transcoding concepts
IMS control plane entities, including the P‑CSCF, Application Servers or (for inter-domain sessions) the IBCF, may check the SDP offer/answer information associated with session requests and responses, to determine the need for transcoding. If such a need is determined to exist, media transcoding resources are reserved from the MRFP (via the MRFC), the IMS-AGW, or the TrGW.

Transcoding requires knowledge of the codecs supported by the end points and may be invoked at the originating or terminating network based on interworking agreements (e.g. local policy) or service level agreement (SLA).
For more details concerning transcoding involving MRFC/MRFP interworking see clause 5.14, Annex P and TS 23.218 [71], and for the IBCF/TrGW implementation consult clause 4.14 and Annex I, clause I.3.3.

TS 24.229 5.10.7 Media transcoding control

The IBCF may perform the media transcoding control in order to allow establishing communication between IM CN subsystems using different media codecs based on the interworking agreement and session information. When performing media transcoding control the IBCF acts as a special case of an IMS-ALG compliant with the description given in subclause 5.10.5.
Upon receipt of any request containing an SDP offer, based on local policy and signalling inspection (e.g ICSI values, SDP), the IBCF may perform media transcoding control, as defined in subclause 6.7.1.3. Based on the local configuration determines the media which requires transcoding in the SDP offer.

3.
Discussion
Supposing that no common codec is supported by the originating UE and the terminating UE in the interconnection scenario, IMS operators may have the interworking agreement for media transcoding that an originating IMS network performs media transcoding during a call even if subsequent SDP offer/answer occurs. In such cases, the procedures of SDP offer/answer described in table 1 are likely to be needed at the originating IMS network's IBCF and terminating IMS network's IBCF.
Table 1. The local configuration in the IBCF

	Conditions
	Originating IBCF
	Terminating IBCF

	Initial
	SDP offer
	· The IBCF adds a media codec supported by the interconnected IMS network if the initial SDP offer does not include the codec.
	· The IBCF will not add any codecs. (Adding codec is not necessary because the codec supported by the terminating UE have already been added at the originating IMS network.)

	
	SDP answer
	· The IBCF behaves according to TS 24.229 6.7.1.3 and retain session information (e.g. codecs which had been negotiated to use on both side of IBCF).
	· Same procedure as the originating IBCF.

	Subsequent
	SDP offer
	· The IBCF adds the media codec which had previously been negotiated in the last SDP offer/answer between the IBCF and the entity on the sending side of the SDP offer, if the received SDP offer does not include the negotiated codec, and if TrGW can perform transcoding between the negotiated codec and the codec in the received SDP offer.
	· Same procedure as the originating IBCF.

	
	SDP answer
	· The IBCF behaves according to TS 24.229 6.7.1.3 and retain session information (i.e. codecs which had been negotiated to use on both side of IBCF).
	· Same procedure as the originating IBCF.


Figure 1 shows the transcoding call flow in the interconnection scenario between the mobile IMS network serving mobile UE that supports AMR-NB and the fixed IMS network serving fixed UE that supports G.711. In this scenario, the originating fixed IMS network's IBCF performs media transcoding, and the negotiated codecs at II-NNI (i.e. AMR-NB) is continued to use in the same session.
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Figure 1. The transcoding call flow example

1. The originating IBCF inspects the received SDP offer, and adds the codec of AMR-NB which is supported by the interconnected IMS network.

2. The terminating IBCF does not add any codecs because the codec supported by the terminating UE have already been added at the originating IMS network.
3. The terminating IBCF forwards the received SDP answer, and retain codecs negotiated on both side of IBCF. (used codec of right side is AMR-NB and that of left side is also AMR-NB)

4. The originating IBCF replaces codec of AMR-NB to G.711 in the sending SDP answer, and retain codecs negotiated on both side of IBCF. (used codec of right side is AMR-NB and that of left side is G.711)

5. The terminating IBCF does not add any codecs because the receiving SDP offer contains the codec which had previously been negotiated in the last SDP offer/answer between the IBCF and the entity on the sending side of the SDP offer.

6. The originating IBCF adds the codec of G.711 because the receiving SDP offer does not contains the codec which had previously been negotiated in the last SDP offer/answer between the IBCF and the entity on the sending side of the SDP offer.

7. The originating IBCF replaces codec of AMR-NB to G.711, and retain codecs negotiated to use on both side of IBCF. (used codec of right side is G.711 and that of left side is AMR-NB)

8. The terminating IBCF does not replace any codecs, and retain codecs negotiated to use on both side of IBCF. (used codec of right side is AMR-NB and that of left side is also AMR-NB)
However, the current SDP offer/answer procedures at the IBCF for media transcoding defined in 3GPP TS 24.229 subclause 5.10.7 and 6.7.1.3 is unclear whether the procedures in table 1 can be realized because there is no description about the trigger for adding codec to the SDP offer.
4.
Proposals
In order to clarify the current SDP offer procedure at the IBCF for media transcoding, clarification of what could be "session information" and addition of some notes describing local policies realizing transcoding considering above scenario are proposed. The proposed changes for IBCF are shown below. These changes are also proposed for P-CSCF and AS procedures, since the P-CSCF and the AS also support media transcoding control functions.

5.10.7
Media transcoding control

The IBCF may perform the media transcoding control in order to allow establishing communication between IM CN subsystems using different media codecs based on the interworking agreement and session information (e.g. SDP, codecs which had been negotiated in the last SDP offer/answer on both side of the IBCF, ICSI values). When performing media transcoding control the IBCF acts as a special case of an IMS-ALG compliant with the description given in subclause 5.10.5.
Upon receipt of any request containing an SDP offer, based on the interworking agreement local policy and session information signalling inspection (e.g ICSI values, SDP), the IBCF may perform media transcoding control, as defined in subclause 6.7.1.3. Based on the local configuration determines the media which requires transcoding in the SDP offer.

6.7.1.3
IMS-ALG in IBCF for transcoding

Before forwarding the SDP offer to the answerer, based on interworking agreement and session information the IBCF may add to the selected media one or more codecs to the codec list contained in the SDP offer. The codecs added to the SDP offer are decided based on interworking agreement and session information local policy and shall be in accordance with the requirements of clause T.2.
NOTE 1:
In case that interconnected IMS operators have the interworking agreement that the originating network performs media transcoding during a call even if subsequent SDP offer/answer occurs, the IBCF in the originating network adds one or more codecs to SDP offer in the initial INVITE request, while the IBCF in the terminating network does not add any codecs. Subsequently, on receiving a subsequent SDP offer, the IBCFs involved in the session add the media codec which had been negotiated to use in the last SDP offer/answer between the IBCF and the entity on the side that the subsequent SDP offer is forwarded to, if the received SDP offer does not include the negotiated codec, and if TrGW can perform transcoding between the negotiated codec and the codec in the received SDP offer.
Upon receipt of an SDP answer, the IBCF shall inspect the list of the returned codecs and proceed as follows:

-
if the list contains at least one of the codecs belonging to the original SDP offer, the IBCF shall not invoke the transcoding function; and

-
if the list contains none of the codecs belonging to the original SDP offer, the IBCF shall select one of the returned codecs introduced in the answer and invoke the transcoding function. In order to perform the transcoding the IBCF shall select one of the codecs originally offered and set to a non-zero port value the related media stream in the answer sent to the offerer.

NOTE 12: The protocol used between IBCF and TrGW to allow the transport plane media transcoding control is out of scope of this specification. The codec selected by the answerer and the one selected by the IBCF and sent to the offerer can be used to instruct the TrGW for the transcoding purposes.
The IBCF shall remove from the SDP the codecs added to the original SDP offer before forwarding the SDP answer to the offerer.

NOTE 23:
In accordance with normal SDP procedure the transcoding IBCF informs the answerer of the properties of the chosen codecs (IP-address and ports).



5.
Conclusion

The clarification for TS 24.229 is proposed in C1-163286.
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