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1.
Introduction

This document discusses a method to prevent circular routing for CS terminations via the GMSC, when CAMEL is already in use for call diversion from CS to IMS. 
2.
Discussion
Circular routing may occur when routing calls to the VCC UE via CS domain in conjunction with CS diversion techniques for call diversion from CS to IMS. A solution to prevent circular routing when using CAMEL based call diversion from CS to IMS is presented here.

One possible way to address this issue is to implement logic that allows the VCC Application to differentiate between the different CAMEL invocations by creating an initial CAMEL query to a CSRN (rather than the MSISDN). The intention is to save off the MSISDN for subsequent retrieval by the VCC Application. 

The detailed process is illustrated in Figures 1 and 2.

Figure 1 shows the call initially being routed from IMS to CS.
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Figure 1: Terminated Call to CS Domain (IMS to CS)
Steps 1-4 are standard behaviour as documented in Section 6.3.3 of this present document.

After Domain Selection takes place, the VCC Application maps the called party number (MSISDN) to a suitable GMSC for the call, and then dynamically allocates an E.164 number (CSRN) to the MSISDN from a pool of CSRNs associated to that particular GMSC (step 5)

Steps 6-8 show the call being routed through the IMS network using the CSRN before being converted into an IAM by the MGCF for presentation to the CS network.

Figure 2 illustrates the steps that occur after the call is presented to the GMSC.
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Figure 2: Terminated Call to CS Domain (Allocation of MSRN)

1. IAM arrives at the GMSC from the MCGF containing the CSRN.

2. The GMSC issues an Initial DP containing the CSRN to the VCC Application due to N-CSI stored in the GMSC and the associated destination number triggering criterion corresponding to the CSRNs.

3. The VCC Application performs a lookup on the CSRN and obtains the MSISDN.

4. The MSISDN is returned in the Connect message together with the CSRN as Re-direction Id.

5. The GMSC sends a SRI containing the MSISDN to the HSS.

6. The HSS returns T-CSI for the called user (Note: T-CSI originally set for the subscriber to allow calls from the PSTN to be routed through to IMS).

7. The GMSC sends an Initial DP containing the MSISDN and the Re-direction Id saved off from the Connect in Step 6.

8. The VCC Application inspects the Re-direction digits. 

9. If the Re-direction digits are equal to the CSRN, then return a Continue for the MSISDN.

10. The GMSC sees the Continue and sends in an SRI with the MSISDN and the suppress-TCSI indication.

11. The HSS obtains an MSRN and sends it back to the GMSC.

12. The GMSC uses the MSRN to send an IAM to the VMSC.

In contrast to a CS terminating call, when a terminated call needs to be presented to IMS, the VCC Application has not allocated a CSRN for the call and no re-direction digits are sent in the Init DP. Therefore the VCC Application proceeds to allocate an IMRN.
3.
Conclusion and Proposal

A related paper on avoiding circular looping for CS terminations proposes that an informative annex be added to 23.206. We seek guidance from the VCC drafting group if they see value in capturing this concept in the Informative Annex.
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