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Abstract of the contribution: During SA2# 95, S2-130341 discuss the issue related to CSFB/Emergency call, this paper tries to summarize that discussion and to continue with a solution. 
1. Introduction
The issue is related to the fact that emergency call using CSFB can end up in a wrong MSC without doing LAU immediately because of the following:

TS 24.008 -> “In the case that the mobile station is initiating an emergency call but, due to cell re-selection or redirection by the network, it moves to a different LAI then the mobile station may delay the location updating procedure in the new LA until after the emergency call is completed”. For this case, UE uses IMSI for the CS emergency call setup.
As we know, CSFB done by redirection can fall into the wrong MSC. In the case of MSC pooling (with 2G RAT), CS call setup with IMSI will not contain the NRI that is needed by the BSC to route to the correct MSC.

The problem for CSFB/emergency call falling into the wrong MSC can introduce problem that this “wrong MSC” can treat this as anonymous E911 call; however, some local regulation does not allow anonymous E911 call. Therefore, it is not desirable to have the initial success of emergency call based on which MSC the UE falls under.
2. Discussion Points
1.  How should this “wrong MSC” handle this uninitialized emergency call? (i.e, VLR does not have subscription record).

1a. Proposal: “wrong MSC” may perform a Update Location procedure towards HLR if it receives an emergency call from a subscriber that is not registered in MSC. This procedure is optional and depends on the policy used in the visited network. 

· This allows the MSC to retrieve the subscription record from HLR. Call setup to PSAP can contain the MSISDN of the caller.

· HLR is updated with the correct MSC’s address, Network Positioning for an Emergency MT-LR (TS 23.271 -> Figure 9.1A) can work as expected.

2. (Fenqin/HW) If the CS serving network provides this functionality (implicit LAU for emergency setup with IMSI) then it is possible that any “rogue UE” can use this method to rewrite the serving MSC address in the HLR of some valid IMSI. This will kill the MT service for this IMSI as it is now pointing to the wrong MSC.

2a. Proposal: we can adopt the same procedure used for normal location update (TS 43.020). I.e, VLR authenticates the MS before proceeding with location update. See figure below (copied from 43.020):
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Figure 1. -….
3. When CS emergency call is over, the “fast return” feature (R10) or some SPID setting can push the UE back to LTE immediately as part of the RRC release with redirection procedure.

· In this scenario, UE never performed the LAU in CS side. 

· If UE returns to the same TA, the TAU (if performed) will not cause the MME to re-establish the SGs because the LA sent from the UE has not been changed. Because the SGs is not re-established by the MME, there will not be any MT service for this CSFB UE as the HLR is still pointing to the MSC that handles the emergency call.
3a. Proposal: 
· When the UE initiates Extended Service Request for mobile originating CS fallback emergency call, MME detects that this CSFB is due to emergency so it marks the SGs association for this UE as not valid (e.g,. move to NULL state) and continues the CSFB procedure. 
· If ISR is active, MME initiates DETACH REQUEST message with the detach type that indicates "IMSI detach" through the associated SGSN via S3. In DTM or 3G case, SGSN sends the detach request towards the UE. This procedure deactivates ISR in the UE so the UE will perform TAU when it comes back to LTE. In non DTM case, UE sent a SUSPEND and will perform a TAU when back to LTE.
· When UE comes back to LTE, it does a TAU. MME establishes the SGs because there is non associated SGs for this UE.
4. (Ralf/Ericsson): Another possible solution is that the “wrong MSC”, during CS emergency call, can perform a TMSI reallocation with non-broadcast LAI to the UE. The assumption is that this will force the UE to perform a LAU procedure before returning to LTE, even with fast return feature being used.

4a. (Nicolas/LAU): “In the CSFB case with fast return, the UE may come back to LTE (due to e.g. dedicated priorities pushing the UE to LTE cell reselection, racing with the LAU, and the UE found a LTE cell before LAU is completed). To me, there is no guarantee that a UE will always succeed in LAU. The HLR is not updated.”
4b. In TS 24.008, this procedure is not mandated to be performed within the same RR-connection used for the emergency CM (Connection Management sublayer).  It means that UE can release the current RR-connection and then performs the LAU with a new RR-connection request. Hence, there is no guarantee (from stage 3 spec) that UE will do LAU before returning back to LTE.
4c. If LAU is not performed in 2G, then there no guarantee that the UE will perform TAU when it comes back to LTE (ISR case). If TAU is performed, the MME will establish the SGs because the LAI sent from UE has changed. So we still need to have an ISR solution as stated in 3a – 2nd bullet.
3. Proposal
For the non-ISR case, the marking of SGs to NULL (3a-first bullet) or the use of non-broadcast LAI to UE (4) should work. However, the marking of SGs to NULL is preferred because use of non-broadcast LAI to UE (4) does not guarantee that the UE performs a LAU (some may be able to do LAU and some won’t) and the fast return can be invoked as it is designed for (i.e, get the UE back to LTE asap).

For the ISR case, the proposal is to adopt the solution described above in 3a-second bullet.
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