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1. Introduction
This paper highlights a potential gap in standards that can result in circular routing of voice calls to IMS users that are roaming in CS coverage.
This paper proposes several possible solutions which could form the basis of a future CR.
2. Background assumptions
It seems likely that Operators wanting to migrate a subscriber’s voice service from CS based to IMS based would like subscribers to re-use their existing MSISDN for addressing. When migrating such a subscriber from CS hosted voice to IMS hosted voice, the interconnect point from the PSTN for that MSISDN, will need to be re-homed to the MGCF from the GMSC.
There is nothing in the current specifications to prevent a subscriber from receiving voice service from both CS and IMS using the same MSISDN. 

CS and IMS networks can be provided by different Operators. Voice service can be provided by both Operators using the same MSISDN. We can refer to this type of MSISDN as a shared MSISDN.

3. Circular routing problem description
For IMS based voice subscribers TS 23.221 deals with the case when the subscriber is CS Roaming and the MT needs to be redirected from IMS to CS.

7.3
Routing sessions from the IMS to the CS Domain

If a subscriber is subscribed to both the CS domain and the IMS, then there may arise the need to route sessions that arrived in the IMS to the CS domain using a number related to the subscriber's MS-ISDN. All sessions which are forwarded from the IMS to the CS domain shall enter the CS domain through a G-MSC or G-MSC Server. The G-MSC or G-MSC Server will handle the session as a mobile terminating call.

In the 2 Operator scenario it seems possible that the CS Operators GMSC will not be connected directly to the IMS Operators MGCF but via the PSTN (this could also be the case in a single Operator scenario). In this scenario, the forwarding from IMS to CS domain (as mentioned in the 23.221 extract above) using the shared MSISDN could lead to circular routing as the PSTN is configured to route calls to the shared MSISDN back to the MGCF.

4. Possible Solutions
The following possibilities exist for resolution of this issue:

1.
Always allow a direct route between the MGCF and the GMSC.
2.
Use a combined MGCF and GMSC function whenever possible. 

3.
Use a special routing number for CS Domain routing which is to be used to direct an incoming call to the CS domain from the IMS network once it has been determined via routing decision driven by operator policy, user preference and user’s current location that the user is roaming in CS domain.
5. Conclusion

It is proposed to discuss and agree the basic assumption behind the circular routing scenario.
It is proposed to decide which if any of the proposed solutions (there could be more than 1 and there could be others not covered here) should be recommended and which specifications need to be changed.

