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Introduction
In SA meeting #27, the work item “Voice call continuity between CS and IMS (incl. I-WLAN)” was approved. This paper introduces a Mobility Management Application Server, which allows roaming and supports service continuity (voice call handover) between the CS domain and the IMS. The concept of the Mobility Management Application Server is introduced by two papers; this paper describes the proposed architecture and addresses roaming between GSM/UMTS and IMS. Another paper describes the different kinds of handover scenarios.
IMS-GSM/UMTS Interworking Network Architecture and Protocols
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A Mobility Management Application Server (MM-AS) defines a logical entity that enables seamless roaming and handover functionality between the CS domain and the IMS. 

The MM-AS acts as a “virtual” MSC/VLR to the GSM/UMTS domain, when a UE is registered in IMS.

The proposed concept does not require any changes to deployed CS domain infrastructure (HLR, MSC etc.). The solution can be used for roaming and handover.
Roaming from GSM/UMTS to IMS
A UE (dual mode capable) should be at least accessible by one access network at a time: either CS domain or IP-CAN (e.g. I-WLAN), but not necessarily by both.
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Use scenario: CS attached UE enters WLAN coverage
1. A dual mode UE is attached to GSM/UMTS CS domain and enters a WLAN coverage area.

2. UE performs WLAN access authentication and authorization.

3. UE establishes a connection to the serving network (e.g. tunnel to the PDG in the HPLMN).

4. UE performs IMS registration (step a).

5. The MM-AS is informed by the S-CSCF about the UE’s registration.

6. MM-AS, acting like a VLR, sends MAP: Update_Location (step b) to the HLR.
7. The HLR sends MAP: Cancel_Location to the previous attached VLR (step c).

The use scenario, IMS attached and UE enters GSM/UMTS coverage area, is similar.
Terminating Call (from PSTN/GSM/UMTS) when UE is registered in IMS
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The MM-AS acts as a “virtual” MSC/VLR to the GSM/UMTS domain, when a UE is registered in IMS.

1. When the MTC is received, the call is routed to the GMSC (since the number is owned by the GSM domain).
2. GMSC queries the HLR to retrieve a roaming number from the serving MSC/VLR through MAP: SEND_ROUTING_INFO.

3. HLR requests the MM-AS to generate a Roaming Number (MSRN) for the UE through MAP: PROVIDE_ROAMING_NUMBER procedure.
4. If the user is still registered in IMS, the MM-AS generates a MSRN, which allows the GMSC to route to a MGCF in the roaming network. MM-AS responds to the MAP: PROVIDE_ROAMING_NUMBER with their MSRN. The GMSC sends an ISUP IAM, which terminates at the MGCF.

5. The MGCF uses the MSRN to generate a SIP: INVITE containing the user’s Tel URI or SIP URI as R-URI towards the I-CSCF. Routing in the IMS follows standard SIP call setup.
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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b. MAP: Update Location





c. MAP: Cancel Location
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4. IAM (MSRN)
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5. SIP: INVITE
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