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1.
Proposal

The call flows for the GERAN/UTRAN to EUTRAN direction are currently documented in an informative annex, awaiting for a solution that would allow for co-existence with calls initiated in the CS domain or solution for SRVCC for calls initiated in the CS domain.
This paper proposes minor changes in the call flows for SRVCC from GERAN/UTRAN to E-UTRAN so that they could also be applied to calls initiated in the CS domain.
Proposed changes to 23.216
Annex A (Informative):
Call Flows for SRVCC to E-UTRAN

The call flows in this annex apply to voice calls initiated in E-UTRAN or in the CS domain.

If the MSC Server enhanced for SRVCC controls the source BSS/RNS, the steps depicted with dot-dashed arrows are not executed and the functions of the MSC Server enhanced for SRVCC are merged with those of the source MSC.
A.1
SRVCC from GERAN without DTM/PSHO support to E-UTRAN
Depicted in Figure A.1-1 is a call flow for SRVCC from GERAN without DTM/PSHO support to E-UTRAN.



Figure A.1-1: SRVCC from GERAN without DTM/PSHO support to E-UTRAN
At the beginning of the call flow the UE is IMS registered over a suspended PS bearer supporting the Gm reference point.

1. Based on UE measurement reports the source BSS decides to trigger a handover to E-UTRAN.

2. Source BSS sends a Handover Required (Source to Target Transparent Container) message to the source MSC.

3. 
4. Source MSC initiates the inter-MSC handover procedure by sending Prepare HO Request message (calls initiated in the CS domain) or Prepare Subsequent HO Request message (calls initiated in E-UTRAN) to the MSC Server.

5. MSC Server sends a Forward Relocation Request message to the target MME. The MME accepts the Forward Relocation Request without assigning any resources in the E-UTRAN and sends a Forward Relocation Response message to the MSC Server.
NOTE
As part of operator's policy, the MME may be configured to accept the Forward Relocation Request only if it keeps a context for a suspended SIP signalling bearer for this UE (identified by the associated QCI 5).
6. MSC Server completes the inter-MSC handover procedure by sending a Prepare HO Response message (calls initiated in the CS domain) or Prepare Subsequent HO Response message (calls initiated in E-UTRAN).

5a.
In case of calls initiated in the CS domain a circuit connection between the source MSC and the MGW associated with the MSC Server is established e.g. using ISUP IAM and ACM messages.
7. Source MSC sends a Handover Required Acknowledge message to the source BSS.
8. Source BSS sends a Handover Command to the UE.

9. UE re-tunes to E-UTRAN radio and performs a TAU procedure if required (e.g. due to UE mobility under CS coverage). UE uses the Active flag in the TAU Request to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
10. If the TAU procedure was not performed in the previous step, UE performs a Service Request procedure in order to resume the suspended SIP signalling bearer and any other suspended non-voice bearers.
11. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (VDI) message to the VCC application. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [13] and TS 23.237 [14]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
12. The IMS triggers a network-initiated dedicated bearer activation for the voice component.
13. The IMS releases the CS access leg which result in release of resources in the MSC Server.
A.2
SRVCC from UTRAN or GERAN with DTM/PSHO support to E-UTRAN

Depicted in Figure A.2-1 is a call flow for SRVCC from UTRAN or GERAN with DTM/PSHO support to E-UTRAN, including the handling of the non-voice component. E-UTRAN neighbouring cells have to be configured in UTRAN/GERAN for the purpose of measurements.
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Figure A.2-1: SRVCC from UTRAN or GERAN with DTM/PSHO support to E-UTRAN

At the beginning of the call flow the UE is IMS registered over a PS bearer supporting the Gm reference point.
1.
Based on UE measurement reports the RNS decides to trigger a handover to E-UTRAN.

2.
Source RNS initiates PS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to source SGSN.
b) Source SGSN sends a Forward Relocation Request message to the target MME including information about the non-voice component only.
3.
In parallel to the previous step, the source RNS initiates CS relocation. The following steps are performed:

a) Source RNS sends a Relocation Required (Source to Target Transparent Container) message to the source MSC.

b) Source MSC sends a Prepare HO Request (calls initiated in the CS domain) or Prepare Subsequent HO Request (calls initiated in the E-UTRAN) to the MSC Server.
c) MSC Server sends a Forward Relocation Request (Source to Target Transparent Container) message to the target MME.

4.
Target MME synchronises the two Forward Relocation Request messages and requests  allocation of E-UTRAN resources for the non-voice component only by exchanging Handover Request/Acknowledge messages with the target E-UTRAN.
NOTE
As part of operator's policy, the MME may be configured to accept the Forward Relocation Request only if it identifies that one of the PS bearers supports the Gm reference point (identified by the associated QCI 5).

5.
Target MME acknowledges the prepared CS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the MSC Server.

b) MSC Server sends a Prepare Subsequent HO Response to the source MSC.
c) In case of calls initiated in the CS domain a circuit connection between the source MSC and the MGW associated with the MSC Server is established e.g. using ISUP IAM and ACM messages.
d) Source MSC sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to source RNS.

6.
In parallel to the previous step, the target MME acknowledges the prepared PS relocation towards the source access. The following steps are performed:

a) Target MME sends a Forward Relocation Response (Target to Source Transparent Container) message to the source SGSN.

b) Source SGSN sends a Relocation Required Acknowledge (Target to Source Transparent Container) message to the source RNS.

7. Source RNS synchronises the two Relocation Required Acknowledge messages and sends a Handover from UTRAN Command message to the UE.

8. UE re-tunes to E-UTRAN radio and sends a Handover to E-UTRAN Complete message to the E-UTRAN.

9. Target E-UTRAN informs the target MME by sending a Handover Notify message.

10. Target MME completes the CS relocation. The following steps are performed:

a) Target MME sends a Forward Relocation Complete message to the MSC Server. MSC Server acknowledges the information by sending a Forward Relocation Complete Acknowledge message to the source MME.
b) MSC Server sends a Handover Complete message to the source MSC.

11. In parallel to the previous step the target MME completes the PS relocation. The following steps are performed:
a) Target MME exchanges Forward Relocation Complete / Acknowledge messages with the source SGSN.

b) Target MME performs the Update bearer procedure with the Serving GW and the PDN GW. At this point the relocation of all non-voice PS bearers is completed and the user data are flowing across E-UTRAN access in both directions.

12. UE performs a TAU procedure if required (e.g. due to UE mobility under CS coverage).
13. Subsequently UE initiates the Session Transfer procedure e.g. by sending a SIP INVITE (VDI) message to the VCC application. Standard IMS Service Continuity procedures are applied for execution of the Session Transfer, see TS 23.292 [13] and TS 23.237 [14]. As part of this procedure the remote end is updated with the SDP of the IMS access leg. The downlink flow of VoIP packets is switched towards the PDN GW at this point.
14. The IMS triggers a network-initiated dedicated bearer for the voice component.
15. The IMS releases the CS access leg which result in release of resources in the MSC Server.
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