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FIRST CHANGE
Annex C (Normative):
eSRVCC Enhancements for media and quality aspects
This annex describes options for enhancing media and quality aspects for eSRVCC including transcoding avoidance - or at least minimizing the need for Transcoding - after SRVCC. In one option, the procedure is triggered prior to performing SRVCC, while in the second option; it is triggered after performing SRVCC. At least one of these options shall be supported and deployed by MSC server and IMS within one network. 

A.1
Pre-SRVCC State 

In this option 1, the MSC Server initiates the procedure prior to the IMS service continuity procedure. This applies to the SRVCC from E-UTRAN to 3GPP UTRAN/GERAN and the SRVCC from UTRAN (HSPA) to 3GPP UTRAN/GERAN. Figures A.1-1 and A.1-2 depict this additional step, both for E-UTRAN and UTRAN respectively.
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Figure A.1.-1: Overall high-level concept for the Pre-SRVCC media and quality aspects enhancements for eSRVCC including transcoding avoidance 
for E-UTRAN  
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Figure A.1-2: Overall high-level concept for the Pre-SRVCC media and quality enhancements for eSRVCC including transcoding avoidance for UTRAN (HSPA) 

Figure A.1-3 depicts the exchanges that occur within and due to the Pre-SRVCC procedure.
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Figure A.1-3: Pre-SRVCC media and quality enhancements procedure including Transcoding Avoidance for E-UTRAN (expanded)  

The following is a description of the steps that occur within the Pre-SRVCC State procedure:

-
The MSC Server sends a "PS to CS Preparation Request" message ("MSC Supported Codec List", etc.) to the IMS Core. The call-specific MSC Supported Codec List contains all Codecs (Codec Types plus Codec Configurations) that are supported and offered commonly by the Target UE, the Target RAN and the Target MGW. The MSC Supported Codec List is preferably in SDP notation, as formatted in e.g. SIP Invite.

-
The IMS core (ATCF) compares the "IMS Selected Codec" (this is the Codec in use between the ATGW and the remote end) with the Codecs of the MSC Supported Codec List and generates the call-specific "IMS Preferred Codec List" for the "PS to CS Preparation Response" message. This PS to CS Preparation Response message contains in addition call status information and the ID of the ATGW in the IMS Core. The Payload Type Number of the IMS Selected Codec is included. The IMS Preferred Codec List is preferably in SDP notation, as formatted in e.g. SIP Invite.

Finally, Figure A.1-4 depicts the entire procedure, including the Pre-SRVCC transcoding avoidance procedure, for eSRVCC from E-UTRAN to GERAN (no DTM Support).
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Figure A.1-4: SRVCC procedure from E-UTRAN to GERAN including the Pre-SRVCC media and quality enhancements including the transcoding avoidance (no DTM Support) 

1. Steps 1 to 5 are identical to steps 1 to 5 in section 6.2.2.1.

5a.
Optionally (depending on operator configuration), the MSC Server sends a PS to CS Preparation Request message (STN-SR, C-MSISDN, MSC Supported Codec List) to the IMS Core. The call-specific MSC Supported Codec List contains all Codecs (Codec Types plus Codec Configurations) that are supported and offered commonly by the Target UE, the Target RAN and the Target MGW.
5b.
The ATCF within the IMS Core compares the IMS Selected Codec (exact Codec Type with exact Codec Configuration) with the Codecs offered by the MSC Supported Codec List and generates the call-specific IMS Preferred Codec List for the PS to CS Preparation Response message. This PS to CS Preparation Response message contains in addition call status information and the ID of the ATGW in the IMS Core. The Payload Type Number of the IMS Selected Codec  is included. The IMS Selected Codec is on first place in this IMS Preferred Codec List.
If SRVCC is at this stage of the call not possible (e.g. due to the call being in Pre-Alerting or Alerting or whatever State or the IMS Selected Codec is yet not known), then the ATCF sends a corresponding status indication to the MSC Server.
6.
The MSC Server takes the information of the PS to CS Preparation Response message into account and decides, if the PS to CS Handover is continued or rejected. In case the received call status indicates that the handover would fail, then the PS to CS Handover is immediately rejected in message 13 without further action by the MSC Server. 

If the PS to CS handover continues, the MSC Server interworks the PS to CS Handover Request with an inter‑MSC Handover Request by sending a Prepare Handover Request message to the target MSC. If SRVCC with priority is supported and the MSC Server receives the priority indication (i.e. ARP) in the SRVCC PS to CS Handover Request, then the MSC Server sends the Prepare Handover Request message to the Target MSC with priority indication mapped from the ARP. The MSC Server maps the ARP to the priority level, pre-emption capability/vulnerability for CS services based on local regulation or operator settings. The priority indication indicates the CS call priority during handover as specified in TS 48.008 [23] for GSM/EDGE. The MSC Server assigns a default SAI as Source ID on the interface to the target BSS and uses BSSMAP encapsulated for the Prepare Handover Request. This BSSMAP contains the optimal Target RAN Codec (Codec Type plus Codec Configuration), derived by the MSC Server on basis of the IMS Preferred Codec List.
NOTE 1:
The value of the default SAI is configured in the MSC Server and allows a release 8 and later BSC to identify that the source for the SRVCC Handover is E-UTRAN. To ensure correct statistics in the target BSS the default SAI should be different from the SAIs used in UTRAN

7.
Steps 7 to 9 are identical to steps 7 to 9 in section 6.2.2.1

10.
For a non-emergency session, the MSC Server initiates the Session Transfer by using the STN-SR e.g. by sending a SIP Invite (STN-SR) message towards the IMS. If this is a priority session, the MSC Server includes priority indication to the IMS and the IMS entity handles the session transfer procedure with priority. The priority indication in the Session Transfer is mapped by the MSC Server from the priority indication (i.e. ARP) in the SRVCC PS to CS Request received in step 5. The mapping of the priority level is based on operator policy and/or local configuration, and the IMS priority indicator should be the same as for the original IMS created over PS. 
For an emergency session, the MSC Server initiates the Session Transfer by using the locally configured E-STN-SR and by including the equipment identifier. IMS Service Continuity or Emergency IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.237 [14].

This Session Transfer message (10) contains the ordered "MSC Preferred Codec List". This MSC Preferred Codec List contains the Target RAN Codec (or a TrFO-compatible Codec) on first place. The MSC Preferred Codec List is in SDP notation in this SIP Invite.

 11. The ATCF within the IMS Core takes the MSC Preferred Codec List, received in step 10, which includes the chosen Target RAN Codec with highest priority, into account to determine the optimal Codec for the MSS-IMS interface (CS-to-PS interface). The ATCF informs the ATGW and the downlink flow and uplink flow of VoIP packets is switched towards the CS access leg at this point in time. 
The ATCF within the IMS Core responds to the Initiation of Session Transfer and sends the chosen Codec for the interface between IMS ATGW and CS-MGW back to the MSC Server in SIP 200 OK. If unexpectedly necessary, the MSC Server/CS-MGW or the ATCF/ATGW inserts transcoding.
NOTE 2:
It is optional and left for implementation freedom to keep the source E-UTRAN-access-leg active in uplink and downlink, until the PS-to-CS Handover is finished, i.e. until speech frames arrive in uplink on the Target CS-access-leg. This "Bi-Casting" in downlink to both, E-UTRAN-access-leg  and CS-access-leg and the "Intelligent Combining" in uplink of both, the E-UTRAN-access-leg and CS-access-leg, reduce the speech interruption times in downlink and uplink substantially, especially in high load situations, where the Control Plane messages may be delayed.

NOTE 3:
In case the Target RAN Codec is unexpectedly not compatible to the IMS Selected Codec and Transcoding is required, it is up to the ATCF to initiate a SIP REINVITE within the IMS Core to modify the IMS Selected Codec towards the remote end. This modification may take place any time and is independent of the rest of the SRVCC procedure. Typically, it is performed after the SRVCC was successful.
NOTE 4:
In case the Target RAN Codec is compatible or equal to the IMS Selected Codec, but it is required to restrict the codec modes (such as bitrates, audio bandwidths, EVS Primary/AMR-WB IO modes), the ATCF/ATGW initiates mode control signalling towards the remote end. The mode control signalling to modify the codec mode is specific to the IMS Selected Codec. This mode control signalling may take place any time and is independent of the rest of the SRVCC procedure. Typically, it is performed at the earliest possible stage (11).


The source E-UTRAN-access-leg is released as per TS 23.237 [14], see NOTE 4 and Step 17, latest when speech frames are received in uplink from the target CS-access-leg.

NOTE 5:
Step 12 is to some extent independent of step 13. If Bi-casting and Intelligent Combining are applied, then the release of the source E-UTRAN-access-leg is delayed, until the target CS-access-leg delivers speech packets in uplink, see step 17.

13.
 In case SRVCC is possible, the MSC Server sends a SRVCC PS to CS Response (Target to Source Transparent Container) message to the source MME. 
In case the ATCF indicated in message 5b that SRVC is not possible, the MSC Server rejects the SRVCC attempt with the SRVCC PS to CS Response immediately.

NOTE 6:
If SRVCC is possible, then the MSC Server should perform this step 13 after it got the SIP 200 OK response to the SIP Invite in message 10 from the ATCF (Figure A.1-4 does not show this SIP 200 OK).

14.
Steps 14 to 24 are identical to steps 14 to 24 in section 6.2.2.1
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5a. PS to CS  Preparation Request Message (STN-SR,C-MSIDSDN, MSC Supported Codec List)







5b. PS to CS  Preparation Response Message (STN-SR,C-MSISDN, IMS Preferred Codec List, Call status)
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