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1.
Introduction

Under certain conditions such as an interconnection scenario which needs media transcoding, a session establishment will fail although the intermediate transcoding entity is capable of transcoding between at least one of codecs supported by end users. This discussion paper proposes a modification of clause T.2 in TS 24.229 in order to avoid the possible session establishment failure.

2.
The possible problem in current SIP/SDP procedures
This clause describes call flows for the interconnection scenario between IMS networks which needs transcoding below.

-
An originating UE supports codecs of AMR and EVS, and

-
A terminating UE1 supports codecs of EVS and G.711, and

-
A terminating UE2 only supports codec of G.711, and

-
An originating and a terminating IMS operators have an interworking agreement that AMR, G.711 and EVS are applicable at the II-NNI, and that the originating IMS operator is responsible for transcoding of media if necessary, and

-
An IBCF in the originating IMS operator supports transcoding between AMR and G.711, but doesn't support between EVS and G.711.

The call flows have two patterns depending on whether the terminating UE supports codecs of EVS or not.
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Figure 1a: The call flow of the interconnection scenario of IMS networks (UE1 supports EVS)
1) The originating UE includes supported codecs (i.e. EVS and AMR) in an SDP offer for an initial INVITE request.
3) Upon receiving of the initial INVITE request, the IBCF inspects codecs in the SDP offer and decides whether to add codecs to the codec list in the SDP offer. The IBCF forwards the initial INVITE request to the IBCF in the terminating IMS operator without adding G.711 to the codec list in the SDP offer, since the IBCF does not support the transcoding between EVS and G.711.
NOTE: According to bullet E) of clause T.2 in TS 24.229, it is described that “Additions to the codec list that are provided by the network entity shall be supported by transcoding from the offered codecs contained in the SDP offer to the added codecs, and also transcoding in the reverse direction”. Then, the IBCF cannot add G.711 to the codec list in the SDP offer since the IBCF does not support the transcoding between EVS and G.711, even if the IBCF support the transcoding between AMR and G.711.

11) Upon succeeding of the initial INVITE request, the terminating UE returns 200 (OK) response with SDP answer including EVS which has higher priority than G.711.

[image: image2]
Figure 1b: The call flow of the interconnection scenario of IMS networks (UE2 not support EVS)
1) ~ 5) steps are identical to the steps of Figure 1a.
6) Upon receiving of the initial IVNITE request which does not contain codecs supported by the terminating UE in the SDP offer, the terminating UE responds with a 488 (Not Acceptable Here) response including Warning header filed with the warn-code 305 indicating "Incompatible media format", and with SDP message body containing a supported codec (G.711).
11) Upon receiving of the 488 (Not Acceptable Here) response to the initial INVITE request, the UE tries to send a new INVITE request containing a subset of allowed codecs from the received SDP message body according to TS 24.229 clause 5.1.3.1 and clause 6.1.2. However, the UE does not generate a new INVITE request because the UE doesn't support any of supported codec (G.711), which leading call failure. 
As described in step 3), according to bullet E) of clause T.2 in TS 24.229, the IBCF cannot add a codec to the codec list in the SDP offer if the IBCF does not support transcoding between one of the codec in the codec list included in the received SDP offer and codec which IBCF wishes to add.
One possible solution is that the IBCF delete codec(s) that the IBCF does not support transcoding between the codecs in the SDP offer and codec that IBCF wishes to add. However, as described in Figure 1c, the solution may lead to unnecessary transcoding, which decreases media quality.
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Figure 1c: The call flow (UE1 supports EVS)

3) Upon receiving of the initial INVITE request, the IBCF inspects codecs in the SDP offer and decides whether to add codecs to the codec list in the SDP offer. The IBCF forwards the initial INVITE request to the IBCF in the terminating IMS operator deleting EVS from the codec list in the SDP offer because the IBCF does not supports the transcoding between EVS and G.711, and adding G.711 to the codec list in the SDP offer.
In order to avoid both the session establishment failure described in Figure 1b and the media quality decreasing described in Figure 1c, a modification of clause T.2 in TS 24.229 will be needed. Otherwise, IMS operators have to support transcoding between all of applicable codecs, which will be burden for operators.
3.
Proposal
In order to avoid both the session establishment failure described in Figure 1b and the media quality decreasing described in Figure 1c, it is proposed to modify the requirement E) of clause T.2 as described below.

E)
Additions to the codec list that are provided by the network entity shall be supported by transcoding from between at least one of the offered codecs contained in the SDP offer and to the added codecs, and also transcoding in the reverse direction.
Furthermore, in order to increase the success rate of session establishment, codecs supported by the terminating UE should be added into the SDP offer if the IBCF has knowledge about it. 
Thus, it is also proposed to add new requirement into clause T.2 in TS 24.229 as described below. 

E)
Additions to the codec list that are provided by the network entity shall be supported by transcoding from between at least one of the offered codecs contained in the SDP offer and to the added codecs, and also transcoding in the reverse direction. If an intermediate entity has the knowledge about codec(s) supported by a terminating UE and an SDP offer does not contain the codec(s), the codec(s) should be added to the SDP offer.
The call flows using the solution are shown in Figure 2a and 2b.
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Figure 2a: The call flow for the solution (UE1 supports EVS)

4) Upon receiving of the initial INVITE request, the IBCF inspects codecs in the SDP offer and decides whether to add codecs to the codec list in the SDP offer. The IBCF forwards the initial INVITE request to the IBCF in the terminating IMS operator adding G.711 to the codec list in the SDP offer, since the IBCF supports the transcoding between AMR and G.711.
11) Upon succeeding of the initial INVITE request, the terminating UE returns 200 (OK) response with SDP answer including EVS which has higher priority than G.711.
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Figure 2b: The call flow for the solution (UE2 not support EVS)

1) ~ 10) steps are identical to the steps of Figure 2a.
11) Upon succeeding of the initial INVITE request, the terminating UE returns 200 (OK) response with SDP answer including G.711 which the UE2 only supports.
The addition of feature of solution 1 for TS 24.229 is proposed in C1-172927.
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Some SIP messages (ACK, PRACK, 100 Trying) are omitted in the figure.
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