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Abstract of the contribution: This discussion paper shows an issue w.r.t CSFB/Emergency call, Location Retrieval procedure, LAU, and immediate returns to LTE. 
1. Introduction
In normal MO/CSFB call, UE shall first check the current LA (Location Area) of the serving cell and then performs LAU (Location Area Update) procedure if required. After that, the UE can then continue the CS call setup procedure with MSC.

In emergency/CSFB call, the UE is not required to perform the LA check and can immediately start the CS call setup procedure with the MSC. This is allowed due to stage 3, 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.
In TS 23.271, it defines how the PSAP can request the location info of the UE. It requires the LCS query to the HLR/HSS as shown in step 2/3 below.
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Fig 1 -> From TS 23.271 -> Figure 9.1A: Network Positioning for an Emergency MT-LR

NOTE: NI-LR for North American Emergency does not involve HLR query (see TS 23.271/9.4A) so this proposal is not needed for N.A market.
2. Discussion

For emergency call using CSFB, the UE can immediately proceed with CS call using IMSI without first performing location area update procedure even when LA of the serving cell is different from the one that UE has stored internally. In this case, even if the UE is not known in this MSC/VLR, based on configuration, MSC can still proceed with call setup towards Public Safety Answering Point (PSAP). This is to ensure the E911 call setup is not delayed. After the CS emergency call is completed, the UE can perform a Location Area Update procedure. If “fast return” feature (R10) is used or SPID is set accordingly to push the UE back to LTE, the UE is then immediately redirected back to LTE without LAU.
First problem: without LAU, the UE is unknown in the serving MSC/VLR; the HLR is no longer having the current serving node information. This results in an issue with Mobile Terminating Location Request (MT-LR) procedure initiated by PSAP. However, this can be solved by having the serving MSC initiates the LAU procedure on behalf of the UE.

Second Problem is introduced by the solution above (i.e, MSC initiates the LAU without UE involvement). With “fast return” feature or certain SPID setting, LAU is not done in CS domain as it is redirected back to LTE immediately. At this point, UE may not perform combined TAU; hence, no way to re-establish the SGs association with the CS domain and not able to update the HLR with the correct MSC address. If HLR is not updated with the correct serving MSC address, all MT related services (MT call or MT-SMS or MT-LR) would fail. Therefore, when UE returns to LTE, the network must ensure the SGs is re-established.

NOTE: e.g., With ISR, UE does not perform combined TAU if UE has not previously performed a combined Routing Area Update or separate LAU/RAU and the Tracking Area is within the TA List that UE has stored. Without ISR, the UE is required to do combined TAU. However, MME does not re-establish the SGs if the LA sent from UE has not changed and the update from UE is not performed explicitly with “IMSI attach”.

To ensure the SGs is re-established when UE returns back to LTE, the following solution is proposed.
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. The UE is then served by the 2/3G network. 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. As the SGs association is removed, the MME will then establish the SGs association with the MSC.


The following figure 2 shows the overall call flow for this procedure:
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Fig 2-> overall proposal to ensure location retrieve for emergency call continue to work and MT services to work properly after the completion of emergency call.

In summary: The problem case is related only to the emergency calling while CSFB is used. If MSS changes during the emergency call and there is no MSS-originated-loc-updating toward the HLR=> all terminating SMS/MT-LR/call actions will fail because the current serving MSC address is not the one that is stored in HLR. For correcting this error, it is proposed that the MSS would do the loc-upd on behalf of the UE. In addition, the SGs must be re-established when UE returns to LTE with the proposal in this discussion paper.

3. Proposal
See S2-130342.
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5. Common MT-LR procedures in CS and PS domain.
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