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Introduction
In SA meeting #27, the work item “Voice call continuity between CS and IMS (incl. I-WLAN)” was approved. The concept of the Mobility Management Application Server is introduced by two papers; the first one describes the proposed architecture and addresses roaming between GSM/UMTS and IMS. The second paper here presents an overview of the different handover scenarios and procedures.
GSM/UMTS to IMS Handover Scenario – Call from a PSTN or IMS subscriber
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In this scenario, the dual mode UE has an active call to a PSTN subscriber. Periodically, the UE scans the WLAN signal and when it detects WLAN with sufficient signal strength, it may attempt to attach WLAN.

1. After the UE has performed WLAN access and service authentication, it performs IMS registration. The REGISTER request may contain already an indication to prepare handover. Alternatively, a subsequent SIP message exchange could indicate the handover.
2. The MM-AS is notified about the IMS registration and is informed about the used IP-CAN-CGI. This CGI enables later the MSC to route MAP HO requests and ISUP IAM to the MM-AS.
3. The UE may force handover for the GSM/UMTS call with RRC Measurement Reports indicating the IP-CAN-CGI with the highest signal level. This should trigger the BSC/RNC to request handover to the IP-CAN-CGI by sending an HO Request message to the MSC.

4. The MSC sends a MAP Prepare Handover Request message to the MM-AS by using the IP-CAN-CGI.
5. The MM-AS returns a MAP Prepare Handover Response containing an E.164 Handover number.

6. The serving MSC establishes an ISUP call to the handover number generated in the previous step. The call is terminated in the MGCF which routes the SIP INVITE to the I-CSCF based on the SIP URI or Tel URI.
7. Call setup continues similar to the Mobile Terminating Call procedure (see other contribution).
8. After call is successfully established, the MM-AS sends the MAP: SEND_END_SIGNAL procedure to the MSC that causes the GSM/UMTS resources to be released. Now the call has been handed over to IMS (WLAN).

9. After call is terminated, the UE performs an IMS registration. This would cause the MM-AS to update the location data in the HLR.         

IMS to GSM/UMTS Handover Scenario – Call from a PSTN subscriber
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The initial condition is an active call with a PSTN subscriber, the UE has an active IMS session over WLAN. The S-CSCF forwards SIP messages to the MM-AS based on filter criteria:
1. The UE periodically polls the WLAN 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.

3. MM-AS sends a MAP: PREPARE_HANDOVER request to the MSC by 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 passes the RRC information to the UE within the SIP: 100 Trying response to the re-INVITE request.
6. MM-AS request the MGCF to establish an outgoing ISUP call to the MSC with the Handover Number (HON) by sending a SIP: INVITE.
7. After ISUP call establishment is completed, the UE tries to access the target GSM/UMTS cell.

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

9. 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.

IMS to GSM/UMTS Handover Scenario – Call from IMS
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The above call flow is similar to the previous scenario, but the UE had established an IMS to IMS call.

The prime difference to the previous scenario is that the MGCF was not involved in the call leg before handover (traffic flow was directly between both UEs).

The MGCF is introduced into the call during the handover process and anchors the call between the IMS UE and the MSC. 
Conclusion

The concept with a Mobility Management Application Server acting as a MSC/VLR is one possible architectural solution to support CS to IMS service continuity. If consensus on the proposed architecture could be achieved, Siemens would be happy to provide appropriate text to the TR. 
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