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1. Discussion

The voice interruption time is very important for the SRVCC procedure. When making enhancements to the procedures to avoid transcoding further handover delays (transferring the session from IMS to CS domain) should not be introduced.
2. Proposal

It is proposed to add following text in TR 23.7XX
5.2.x
Solution x: SRVCC Enhancements for Transcoding Avoidance
5.2.x.1
Solution Principles

The solution has the following principles:

1 The solution will not cause any additional interruption time compared to current procedure.
2 The principle of this solution is to get UE selected codecs before handover to CS domain. MME can retrieve and store the UE selected codec when the call established; if the call needs to switch to CS domain, then MME sends UE selected codec information to MSC Server. MSC Server can use this codec information to build target access leg. If codec info is updated during the session, this updated codec is also delivered to MME. If a UE has multiple sessions ongoing, the codecs associated with each session are stored separately in the MME for that UE.

3 How to retrieve the UE codec information can be based on PCC or Sv interface; the following procedures will take Sv interface as an example.
5.2.x.2
Procedures

5.2.x.2.1
IMS voice codec retrieved via Sv interface 
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Figure 5.2.x.3.1-1: IMS voice codec retrieved via Sv interface
Procedure description:
1~6: normal dedicated bear establish procedure for the IMS subscriber

7.
The MME sends a SRVCC PS to CS Request (IMSI, STN-SR, C‑MSISDN, Prepare Ho Indication, etc ) message to the MSC Server to get UE selected codec information. 
8.
The MSC Server checks if the SRVCC PS to CS Request message contains a "Prepare Ho Indication", If yes, The MSC Server generates a UE call information query message to ATCF to query the current UE selected codec information.
9.
ATCF returns the UE selected codec information to MSC Server.
10.
MSC Server sends a SRVCC PS to CS Response (UE selected codec information) message to the source MME. The MME stores UE selected codec information for this session.
11. If the voice call requires handover to CS domain (for example due to the UE leaving E-UTRAN coverage), the MME can send SRVCC PS to CS Request message to MSC Server containing the UE selected codec information but without the "Prepare Ho Indication". The subsequent steps are the same as the normal SRVCC/eSRVCC procedure.

NOTE 1:
if the UE selected codec changes, the MME can retrieve this information from the ATCF/P-CSCF again.

5.2.x.3
Impacts

The solution implies: 

· The MME is required to request and store UE current selected codec information before the UE handover to CS domain. When the UE requires handover to CS domain, this information needs to be forwarded to the MSC Server.
· The MSC Server can retrieve UE selected codec from ATCF/P-CSCF according to the “Prepare Ho Indication”, and return back to MME, when the UE need handover to CS domain, the MSC Server can take UE current selected codec into account to initial codec negotiation procedure. 
5.2.y
Solution y: SRVCC Enhancements for Transcoding Avoidance
5.2.y.1
Solution Principles

The solution has the following principles:

1 The solution will not cause any additional interruption time compared to current procedure.
2 The principle of this solution is to allow the UE and network to complete SRVCC procedure as soon as possible. If the ATCF finds that a codec mismatch occurs between the UE in the CS domain and the remote party, then after a specific time (the timer is configurable), the ATCF initiates a codec re-negotiation procedure. This procedure will happen after SRVCC procedures, and thus will not cause additional time delay.
5.2. Y.2
Procedures

5.2. Y.2.1
Codec renegotiation procedure after SRVCC (ATCF Initiates codec negotiation)


[image: image2.emf]UE/RAN

MSC 

Server

ATCF SCC AS

Remote

Side

1.Re-Invite(SDP offer)

3. RAB Assignment Rsp

Normal SRVCC Procedure

2.RAB Assignment Req(

New codec)

4. 200 OK(SDP Answer)

Codec Modification and Remove 

Transcoding Resource

Figure 5.2.x.3.1-1: Codec re-negotiation procedure after SRVCC

Procedure description：

1. After the normal eSRVCC procedure, the ATCF can check the codec information of MSC Server side and remote side. If there is a codec mismatch, and MSC Server side codec can be re-negotiated to be the same as the codec used by the remote side.The ATCF can initiate codec re-negotiation procedures 

NOTE 1:
update message is also possible to be used in this procedure.

2. When the MSC Server receives a re-invite or update message, the MSC Server modifies MGW (RAN side) codec and sends RAB Assignment Request message to RAN (BSC/RNC) with the new codec. 
3. RAN(BSC/RNC) send RAB Assignment Response message to MSC Server

4. the MSC Server modifies MGW（IMS side） with the new codec and sends 200 OK message to ATCF , ATCF modify ATGW with new codec.

5.2. Y.3
Impacts

The solution implies: 

· The ATCF should initiate codec re-negotiation procedures after SRVCC procedures by comparing the codec of MSC Server side and remote side.
5.2.z
Solution z: SRVCC Enhancements for Transcoding Avoidance
5.2.z.1
Solution Principles

The solution has the following principles:

1 The solution will not cause any additional interruption time compared to current procedure.
2 The principle of this solution is to allow the UE and network to complete SRVCC procedure as soon as possible. If the SCC AS finds that a codec mismatch occurs between the UE in the CS domain and the remote party, then after a specific time (the timer is configurable), the SCC AS initiates a codec re-negotiation procedure. This procedure will happen after SRVCC procedures, and thus will not cause additional time delay.
5.2.z.2
Procedures
5.2.z.2.1
Codec renegotiation procedure after SRVCC (SCC AS Initiates codec negotiation)
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Figure 5.2.x.3.1-2: Codec re-negotiation procedure after SRVCC

Procedure description：

1-4.
After the normal SRVCC/eSRVCC procedure, the SCC AS can initiate a codec re-negotiation procedure. The SCC AS can send a re-invite/update message to access leg side without SDP This operation can retrieve the supported codec list of access leg side.
5.
The SCC AS sends a re-invite/update message to remote side. This re-invite/update message uses supported codec list of access leg side as SDP offer

6.
The Remote side sends a 200 OK response with SDP answer.

7-10.
The access leg side completes the codec modification procedure.

5.2.z.3
Impacts

The solution implies: 

· The SCC AS should initial codec re-negotiation procedure after SRVCC procedure 
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