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1.
Introduction

At the S2#44 meeting, new WID (S2-050495) for Voice Call Continuity between CS and IMS (including I-WLAN) was approved. One of the objectives is developing a mechanism for selecting how to route the terminating voice calls to the UE: either through the GSM/UMTS CS Domain or through the WLAN interworking networks with IMS based on the user registration. This contribution provides some analysis on this objective.

2. Discussions
In this section we propose a mechanism to routing the call/session between the CS domain and IM domain. This mechanism contains the following six scenarios:

1) The calling party is a IMS user, the called party is registered only in CS domain

2) The calling party is a IMS user, the called party is registered only in IM domain

3) The calling party is a IMS user, the called party is registered in both domains

4) The calling party is a CS user, the called party is registered only in CS domain

5) The calling party is a CS user, the called party is registered only in IM domain

6) The calling party is a CS user, the called party is registered only in both domains

Next we will analyse how to route the call/session in this six scenarios.

2.1  The calling party is a IMS user

This section study the scenario that the calling party is IMS user. The existing mechanism in TS 23.228 can be  used. 

1) The called party is attached only in CS domain

The called party must have both IMS and CS subscriptions and also has service related to unregistered state. When the  HSS in IMS find the called party is unregistered in IM domain then it shall select a S-CSCF to perform service control and then route the session towards the user's CS domain termination address. In this case the section 5.12 and section 5.7.2a in TS 23.228 can be used.

2) The called party is registered only in IM domain

The called party has only IMS subscriptions and is registered in IM domain. In this case the 5.7.1 or 5.7.2 in TS 23.228 can be used.

3) The called party is registered in both domains.

In this case the session initiated by the calling party is routed to IM domain of the called party in order to avoiding codec translation between two domains. This solution have no impacts on both domains. 

2.2  The calling party is a CS user

This section study the scenario that the calling party is a CS user. There is no existing mechanism included in TS 23.228. We propose some discussions on this topic.

1) The called party is attached only in CS domain

In this case the CS call is routed to CS domain of called party, using the normal CS call mechanism.

2) The called party is registered only in IM domain

In this case the problem is how the CS call in CS domain can be routed to IM domain. We propose a mechanism by using the Camel Service in CS domain. In Camel Service the T-CSI identifies the subscriber as having terminating CAMEL services in the GMSC. The called party has subscribed T-CSI service, including DP T_Busy with cause code MS Not Reachable. This camel information will be sent to the GMSC from the HLR at the first routing information attempt. In the second routing information attempt, because the called party is not attached in CS domain, the HLR shall return a MAP_Error message to GMSC with error code MS Not Reachable. The GMSC shall check the error code from MAP and find the trigger criteria in the Camel information are met. The GMSC shall initial a Init DP to a proper gsmSCF which address is contained in the camel information. The gsmSCF shall indicate the GMSC to continue the CS call to a proper MGCF in IM domain. Then the section 5.6.3 in TS 23.228 can be used to continue the session in IMS. 

The following figure 1 describes the proposed procedure.
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Figure 1

1. When the GMSC receive a Setup message from VMSC, it send a Send_Routing_Information_Request message to the HLR according to the MSISDN of called party.

2. The HLR authorize that this call is acceptable and find that the called party subscribe the T-CSI camel service. Then the HLR shall send a Send_Routing_Information_Acknowledge, including the T-CSI to the GMSC. The T-CSI include the DP T Busy with error code MS Not Reachable and a proper gsmSCF address.

3. The GMSC shall save the T-CSI.

4. The GMSC send a Send_Routing_Information_Request message to obtain the routing information for the second time.

5. The HLR shall send a PRN message to the VLR to obtain the MSRN. The VLR find the called party is in detached state then it return a MAP Error message with the error code MS Not Reachable. The HLR deliver the MAP Error to the GMSC.

6、7. The GMSC check the error code match the criteria of DP T_Busy, so the GMSC trigger a initial DP to the associated gsmSCP.

8、9. the gsmSCF instruct the GMSC to continue the CS call to a proper MGCF. The GMSC shall send a IAM to the MGCF. Then the section 5.6.3 in TS 23.228 can be used.

Note 1:  How to select the proper MGCF and how to route the IAM to the MGCF is FFS.

Then the section 5.6.3 in TS 23.228 can be used to continue the session in IMS , so the CS call from a CS user is routed to IM domain.

3) The called party is registered in both domains.

In this case the CS call is routed to the CS domain to avoid codec translation between two domains. 

3. Conclusion

We conclude the propose routing mechanism rules bellow.
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Figure 2
1) If the calling party and the called party is registered in the same domain then the call is directly routed to the called party by using the existing routing mechanism in each domain..

2) If the calling party and the called party is registered in different domain then:

a) If the calling party is registered in CS domain then we can use the Camel service to route the call to the called party.

b) If the calling party is registered in IM domain then we can use the Service related unregistered state to route the session to the called party.

One of the benefits of this mechanism is there is no need to modify the existing specifications in CS domain and IMS.

4. Proposal
We propose to discuss the feasibility of this routing mechanism and add this mechanism to the technical report of this feasible study.
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