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Abstract of the contribution: This contribution proposes an optimized network based solution for SGs paging with IMSI for CSFB. 
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Introduction
In CSFB scenarios with SGs paging with IMSI (CS MT call), the UE uses the IMSI as the "Mobile identity" in the Paging Response, which prevents the target GERAN to select the correct MSC (i.e. the paging MSC) in an MSC pool deployment (A-flex), and thus may result in lost MT calls or unnecessary MTRR or MTRF procedures within an MSC pool. See [1] and [2].
A solution was presented in [1] where the UE uses TMSI as the UE identity in the Paging Response in CS when the UE has been paged with IMSI from the MME.
CT1 indicated two concerns on the solution presented in [1]:

1. their preference for a network based solution where UEs implementations can remain unchanged.
2. when the MSC/VLR receives a mobile terminated call request after a local VLR reset, the MSC/VLR will send a paging message, to the MME, using IMSI only (i.e. no TMSI provided to the MME). In this particular scenario, in case the UE/MS responds with the TMSI that was allocated before the VLR reset, there may be an undesired collision with another UE/MS as the VLR may have allocated the same TMSI, in the same LA, to yet another UE/MS after the VLR reset. Therefore, unless detected by the receiving MSC/VLR, there will be a possible situation, where a call will be established for another subscriber if the UE/MS responds by TMSI.

The contribution [4] further evaluated the problem and suggested possible network based solutions based on  double IMSI paging on A and SGs interfaces or forced IMSI detach/re-attach during IMSI paging over the SGs interface.
We propose here a NW based solution based on S-TMSI paging in the MME and UE sending Page Response using TMSI in CS to the MSC.
Proposal

It is proposed to update the MME behaviour such that upon reception of the SGs paging request with an IMSI (i.e. w/o TMSI or w/o LAI), if the UE is known in the MME, the MME uses the IMSI to find the S-TMSI and the location of the UE and that the MME uses the S-TMSI to page the UE including the CS indication. Upon receipt of the Extended Service Request message from the UE, the MME sends SGsAP-Service Request message to the VLR and triggers CSFB. The UE follows existing procedures and sends Page Response in 2G/3G using the TMSI. The TMSI in the Page Response ensures that the message can be routed to the correct MSC in case of MSC pool.

Discussion 
Features of the proposed solution presented here:

1. using TMSI in Page Response in CS target solves the MSC pool case

2. the solution is NW based, not affecting the UE
3. the TMSI double allocation is no problem, since the construction of the TMSI is such that extra bits in the TMSI definition ensures that TMSI collision will not occur after VLR restart (as confirmed in the discussion in CT4 #54 meeting in Malta)
4. normal signaling according to current MT call CSFB  procedure will be done and less extra signaling load will be introduced

5. since less extra signaling delay is introduced the MT call setup delay is minimized with minimized probability that the call is dropped.
The solutions presented in [4] have certain drawbacks:

6. only the second solution presented in [4] addresses all the issues so the first solution is not further discussed.

7. however, the second solution introduces increased signaling and also
8. it introduces increased MT call setup time by the delay required to detach and re-attach to non EPS services.
Conclusion 
The solution presented here addresses all the CT1 concerns for the earlier solutions, and since it also minimizes the MT call setup delay, it is proposed that this solution is considered. If the group endorses this solution, Ericsson will be happy to provide the corresponding CRs. An LS should be sent to CT1 and CT4 indicating the conclusion.
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