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1 Introduction

In SA meeting #27, the work item “Voice call continuity between CS and IMS (incl. I-WLAN)” was approved. This contribution proposes text to be included in the Architectural Alternatives section of the new TR 23.8bc.

2 Discussion

This contribution proposes a subset of MMCF (see ref [4]) along with the handover
 capabilities proposed from ref [1,2,3] as one of the architectural alternatives for CS - IMS Voice Call Continuity to be analysed in the TR.  This should be seen as one alternative that can be analysed in the TR, but should not exclude other alternatives.

6.x Service Continuity Model: Mobility Management AS with Anchoring HO Model

6.x.1
General Description

Mobility Management Control Function as described in ref [4] consists of mainly Registrar, HO, and VMSC/VLR functions, and it is similar to an IMS Application Server. This proposal adopts its Registrar and the VMSC/VLR functions excluding the HO related parts to manage the IMS registration and CS side location update, to synchronise the registration state between the two networks, and to manage the routing of terminating calls between domains. There may be additional functions described in this alternative that are in addition to the ones defined in ref [4].

This application server has an (SIP based) interface towards the S-CSCF, and an (MAP based) interface towards the HLR and GMSC. To the HLR, it appears as a Visited MSC. To the GMSC, it appears as a GSM HLR. No new requirements are introduced to the HLR in this model.

The registration synchronisation between domains may be affected by both the network and user preferences. Such operator policies may be (pre-) configured to the terminal, or they may be available dynamically. User preferences may also be (pre-) configured to the terminal, or they may be based on user input. This also determines the routing toward the terminating domains for terminating call.

The HO mechanism from CS to IMS is based on ECT (see ref [1,3]) when call is first established on the CS side and it has not been anchored in the IMS domain. Ref [1] indicates how ECT is used to transfer the call to IMS domain and ref [3]  is used to indicate that the subsequent transfer due to “ping-pong” HO would not require further ECT usage to avoid further unnecessary call leg establishment between the domains. The HO mechanism from IMS to CS is based on anchoring model (see ref [2]) in which the logics is resided in Application server that has this voice anchoring function.

6.x.1.1
Architecture Model

6.x.2
Routing Selection Decision

The following cases and sub-scenarios are analysed with this architecture

Case 1: the user can be reached only via WLAN access with IMS

Scenario 1A: user’s E.164 MSISDN is assigned by the IMS and subscription is stored in the HSS.

In this case, the PSTN routes the called party E.164 number toward the IMS network. Normal IMS routing procedure toward the user takes place and no new procedure is needed in this TR.

Scenario 1B: user’s E.164 MSISDN is assigned by the CS Domain and subscription is stored in the HLR.

During IMS registration, the MMCF acts as a VMSC an update the HLR with its address. For call termination, the PSTN routes the called party E.164 number toward the CS Domain (GMSC). GMSC queries the HLR which quires the MMCF for the MSRN for routing toward the IMS network. Procedure is defined in ref [4] to handle this.

Scenario 1C: user has 2 E.164 MSISDNs, one is assigned by IMS and is stored in the HSS. The other MSISDN is assigned by CS domain and is stored in the HLR. 

This case is considered that the user has 2 separate subscriptions. If the dialled number is a CS domain assigned E.164 number then the routing process is based on scenario 1B above. If the dialled number is an IMS assigned E.164 number then the routing process is based on scenario 1A above.

Case 2: user can be reached only via Cellular access with CS Domain

Scenario 2A: user’s E.164 MSISDN is assigned by the IMS and subscription is stored in the HSS.

During Location Update procedure in the CS Domain, the MMCF acts as a HLR and stored the VMSC address via MAP_UPDATE_LOCATION. The PSTN routes the called party E.164 number toward the IMS network. The Mobile termination call procedure related to unregistered PSI is used and the MMCF acting as an application server forwards the call toward the VPLMN using the MSRN received from the VMSC. Procedure is defined in ref [4] to handle this.

Scenario 2B: user’s E.164 MSISDN is assigned by the CS Domain and subscription is stored in the HLR.

In this case, the PSTN routes the called party E.164 number toward the CS Domain (GMSC). Normal GSM terminating call routing is used in this case. No new procedure is needed in this TR.

Scenario 2C: user has 2 E.164 MSISDNs, one is assigned by IMS and is stored in the HSS. The other MSISDN is assigned by CS domain and is stored in the HLR. 

This case is considered that the user has 2 separate subscriptions. The USIM from the CS domain is used for registering to the CS domain. After that, this user can only be reached via the CS domain assigned E.164 number. It should be possible that the IMS domain deploys a type of call forwarding service so that all terminated call toward the IMS assigned E.164 could also be forwarded to the CS assigned E.164 number during unregistered state.

Case 3: user can be reached by both the Cellular or WLAN access and is registered to both domains.

Scenario 3A: user’s E.164 MSISDN is assigned by the IMS and subscription is stored in the HSS.

The UE is registered to the IMS and also via the CS domain with location update procedure. MMCF receive IMS registration and MAP_UPDATE_LOCATION from the VMSC. The PSTN routes the called party E.164 number toward the IMS network. The S-CSCF invokes the MMCF AS to determine whether the call should be continue routed using the IMS domain or divert the routing toward the VPLMN using the CS access. The decision could be based on e.g., static rule such as  use the IMS if an ongoing VoIP session is in place, or based on user’s preference or operator’s preference.

Scenario 3B: user’s E.164 MSISDN is assigned by the CS Domain and subscription is stored in the HLR.

During IMS registration, the UE needs to indicate to the MMCF that it has also registered to the CS domain. The IMSI indicates to the MMCF that the CS Domain registration is with the CS assigned E.164 number. The logic resided in the MMCF could invoke a MAP_Location_update toward the HLR to force all the call to be handled via the IMS side. If this is done, it also has to indicate to the UE that it should not perform Update_location procedure on the CS side. Otherwise, it will cancel the MMCF’s location update.  The decision for whether the MMCF’s location update is invoked or not may depended on operator’s or the user’s preference. If MMCF location update is not performed then the terminating call will be handled via the CS domain as they are today. The user may have a choice to originate the call via CS or IMS, subject to the UE capabilities (e.g., UE may only not allow multiple voice call/sessions simultaneously on both the CS and IMS side).

Scenario 3C: user has 2 E.164 MSISDNs, one is assigned by IMS and is stored in the HSS. The other MSISDN is assigned by CS domain and is stored in the HLR. 

This case is considered that the user has 2 separate subscriptions.  During IMS registration, the UE needs to indicate to the MMCF that it has also registered to the CS domain. The IMSI indicates to the MMCF that the CS Domain registration is with the CS assigned E.164 number. In order to terminate CS assigned E.164 number in IMS domain, the logic resided in the MMCF would have to invoke a MAP_Location_update toward the HLR to force all the CS assigned E.164 call to be handled via the IMS side. In order to terminate IMS assigned E.164 number in the CS side, the logic resided in the MMCF would have to invoke call forwarding service to the CS assigned E.164 number. These logics must be coordinated and could be based on operator’s or the user’s preference. 

6.x.3
Registration

Note: to be aligned with the appropriate sections from ref [4], the following addition may be needed.

5. One telephone number is provisioned in the IMS HSS, another telephone number is provisioned in HLR, and the user is registering to both the GSM domain and IMS domain.

· The USIM that is registered to the CS domain is having the E.164 number provisioned in the HLR. The UE uses this USIM identity to attach to CS Domain. 

· Call toward the IMS’s assigned E.164 number can be routed to CS domain if IMS invokes call-forwarding service to the CS’s assigned E.164 number.

· Call toward the CS’s assigned E.164 number has the option to terminate in the CS domain or IMS domain, based on the logic decision in the MMCF (step 19 to 28)

· Step 11 below indicates to the MMCF that CS domain is attached and the IMSI can tell that the CS attached identity is from CS domain. 
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6.x.4 Origination

no specific procedure for this method

6.x.5 Termination

Note: to be aligned with the appropriate sections from ref [4].

6.x.6
Handover Scenarios

see ref  [1],[2], [3] for description

3 Conclusion and Proposal

It is recommended to include the above alternatives in the appropriate sections of the TR.
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