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Abstract of the contribution: Handling of ISR with emergency /CSFB requires further discussion. 
1. Introduction
In SA2#97, the procedure to handle CSFB emergency call setup with IMSI was specified. The ISR handling requirement as (highlighted below) needs further discussion. 

4.6.2
Procedures to handle emergency call setup with IMSI

This procedure is only invoked when permitted by the operator policy.

When MME detects that the CSFB request is due to emergency call, it shall mark the SGs association as not valid (i.e., move to SGs-NULL state) and continue with the CSFB procedure. If ISR is active, MME shall initiate DETACH REQUEST message with the detach type set to "IMSI detach" via S3 to the associated SGSN.

NOTE:
This DETACH REQUEST is to deactivate ISR in the UE so that combined EPS/IMSI TAU will always be performed when UE returns to E-UTRAN as described in clause 6.5.

When MSC/VLR receives CS emergency call setup with IMSI due to CSFB and this IMSI is unknown, the MSC/VLR shall perform a Location Update procedure to the HLR on behalf of the UE after it successfully authenticated the UE.

2. Discussion

As the NOTE indicated above, the intention is to ensure the UE will perform combined TAU when it returns to LTE. Sending DETACH REQUEST from MME to SGSN with detach type set to “IMSI detach” has new impact to S3 and SGSN. We want to discuss here whether such impact is warranted.

The simplest way to achieve this result is to set the detach type to “Local detach” and re-use the mechanism that has been specified in S2-120825 to handle ISR and CSFB interaction for IDLE case as shown below in the yellow circle portion of the figure).
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Figure 1. mechanism that has been specified in S2-120825 to handle ISR and CSFB interaction for IDLE case.
The above works for NMO-I because the MS will set the MM update status to U2 NOT UPDATED upon receiving such Detach Request message. 
However, we do not seem to have a solution defined for NMO-II scenario as UE in NMO-II is not expected to receive a Detach Request with IMSI Detach indication.

In order to find a sensible solution for NMO-II case, the following ISR scenario with NMO-II is analyzed.
Case A: 2G RAT without DTM: 

1.
UE performs suspend procedure during the emergency call.

2a. If UE returns to LTE immediately after the CS call has ended, UE is required to perform a combined TAU procedure at LTE. Hence, SGs will be re-established at this point so this case is not an issue.

2b.
If UE does not return to LTE immediately after CS call has ended, UE is then required to perform a normal RAU to SGSN to resume the PS bearer. The RAU accept response from SGSN shall not indicate ISR is active. The conditions for the SGSN to determine this response would need to be based on Local detach indication received from MME. This is an existing functionality of the SGSN when it receives the “Local detach” indication from MME. 
Case B: 2G RAT with DTM: 
1. if UE does not perform the RAU because of ISR then SGSN can't deactive ISR even though it have received a local detach indication from MME.

2. if UE performs the RAU and RAU procedure has been completed before the SGSN has received the local detach indication from MME then SGSN can’t deactivate ISR.

If the UE remains at 2G after CS call is ended, the MT call works fine as MSC is serving that UE. If UE returns to LTE and TAU is not performed then MT call failed.

However, deployment with 2G+DTM+ISR is probably non-existence so we should not devise a complex solution for solving this case.

Case C: 3G RAT: 
In this case, the issue is same as Case B. However, this feature is not used by homogenous 3G network because NRI is signaling at the AS level (i.e, TMSI is not needed to find the right MSC).
Case D: Mixture of 2G with DTM and 3G RAT: 

In this case, the issue is same as Case B.

J 
To solve this case, one possible solution is to introduce a new indication in S3 such that SGSN will send Detach Request (re-attach required) in order to deactivate ISR.  However, this will also tear down any existing PDP contexts. The following figure shows this option.
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Figure 2. using PS detach procedure.
However, since network with 2G+DTM+ISR is hardly there so we should not devise a complex solution for solving this case mix 2G/3G case.
Case E: Mixture of 2G without DTM and 3G RAT: 

In this case, we can use the following solution to handle the case where UE is redirected to 3G RAT.

In this solution, we can reuse the following target RAT’s PS service indication already defined in TS 23.272: 

The eNodeB sends an S1-AP UE Context Release Request message to the MME. If the target cell is GERAN and either the target cell or the UE does not support DTM the message includes an indication that the UE is not available for the PS service.
If the indication indicates that PS service is available then MME assumes the target RAT is 3G and does not invoke the special emergency IMSI call handling (i.e., SGs is not marked Null and no Detach Indication to SGSN).

3. Conclusion

1. we do not need to provide a solution for 2G RAT+DTM+ISR

2. We can reuse the mechanism defined for handling ISR in IDLE case (specified in S2-120825)

3. to solve the 2G without DTM + 3G RAT mix scenario, we can reuse the “UE is not available for the PS service” from eNB to determine if this procedure should be invoked or not.  
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