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1. Introduction

In the SA meeting #27, the work item “Voice call continuity between CS and IMS (incl. I-WLAN)” was approved. This paper describes the IMS to GSM/UMTS handover scenario, when using the architecture including a Mobility Management Application Server.

2. Proposal


To be added to Section 6 of TR 23.8bc.

6.3.2 IMS to GSM/UMTS Handover Scenario – Call from a PSTN or an IMS subscriber

6.3.2.1 Bearer Path: Established call with a PSTN subscriber

Before handover: 



After handover:
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6.3.2.2 Bearer Path: Established call with a IMS subscriber

Before handover: 



After handover:
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6.3.2.3 Message Flow: From IMS to GSM/UMTS

The initial condition is an active call with a PSTN or IMS subscriber, the UE has an active IMS session over I-WLAN. The S-CSCF forwards SIP messages to the MM-AS based on filter criteria:

1. The UE periodically polls the WLAN signal strength to decide, if a handover to GSM/UMTS is required.

2. UE requests handover to GSM/UMTS through a re-INVITE in the context of the existing SIP dialog. The re-INVITE contains the desired GSM/UMTS parameters like MCC, MNC, LAC, and CI. 
Editor's Note: In UMTS it is FFS how the MM-AS gets the RNC-id.
3. MM-AS sends a MAP: PREPARE_HANDOVER request to the MSC based on the CGI.

4. The MSC sends a HANDOVER_REQUEST to the serving BSC/RNC. After the BSC/RNC acknowledges the request, the MSC responds back to the MM-AS with a Handover number (HON) and the necessary RRC information for the target cell.

5. MM-AS request the MGCF to establish an outgoing ISUP call to the MSC with the Handover Number (HON) by sending a SIP: INVITE. This establishes the bearer towards the target MSC.
Editor's Note: Clarify if the proposed handover scenario is different from existing handover procedures.
6. MM-AS transfers the RRC information to the UE within the SIP: 200 OK.

7. Only in the case if UE2 is registered in IMS: The MM-AS re-INVITEs UE2 to establish a direct UE connection.

8. After ISUP call establishment is completed, the UE tries to access the target GSM/UMTS cell.

9. When handover to GSM/UMTS is complete, the BSC/RNC sends HO-Complete to the MSC. The MSC sends a MAP: Send End Signal to the MM-AS.

10. Only in the case if UE2 is in the PSTN: The MM-AS issues a SIP: REFER (Call Transfer) command to the MGCF to join the two ISUP call legs (with MSC and PSTN). The voice path in the UE will be interrupted for the time needed by the MGCF to perform this operation.

11. The MM-AS releases the IMS connection towards UE1. 
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Figure 1: Handover from IMS to GSM/UMTS

3. Conclusion

The concept using a Mobility Management Application Server acting as a MSC/VLR is one alternative architectural solution to support CS to IMS service continuity. We propose to add this solution to section 6 of the TR 23.8bc. The handover scenarios from IMS to GSM/UMTS should be added into section 6.3.2.
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Initial condition: A dual mode terminal is roaming in I-WLAN with a call to an IMS or PSTN subscriber
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