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1. Introduction

At the last CT1 meeting, SGs removal when the UE moves from S1 mode to the GERAN/UTRAN was discussed. The debate was whether the old MME need send an explicit SGsAP-IMSI-DETACH-INDICATION message to synchronize the SGs status at the old MME and the MSC.
2. Problem statement and discussion

Several scenarios should be considered when the UE configured to use CS fallback and SMS over SGs, or SMS over SGs moves from the S1 mode to the GERAN/UTRAN. 

The scenarios can be considered as following:

a) the UE moves to GERAN/UTRAN NMO I, MSC does not change (especially LAI does not change)

b) the UE moves to GERAN/UTRAN NMO II, MSC does not change (especially LAI does not change)

c) the UE moves to the GERAN/UTRAN, MSC changes. 
2.1
Scenario a) the UE moves to GERAN/UTRAN NMO I, MSC does not change

In this scenario, when the UE moves to the GERAN/UTRAN NMO I, the SGSN still establish the Gs interface between the new SGSN and the MSC.  The similar scenario is described in the subclause 5.4.1 of TS 23.272. The UE sends the combined RAU request and the new SGSN replace the new MME, the modified figure is shown as below. 
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The step 4 and 8 is excerpted from the subclause D.3.5 of TS 23.401.

4.
The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. The old MME (which is the old SGSN from the new SGSN's point of view) marks in its context that the information in the GWs and the HSS are invalid. This triggers the GWs, and the HSS to be updated if the UE initiates a Tracking Area Update procedure back to the old MME before completing the ongoing Routing Area Update procedure. If the security functions do not authenticate the MS correctly, then the routing area update shall be rejected, and the new SGSN shall send a reject indication to the old SGSN. The old MME shall continue as if the SGSN Context Request was never received.

8.
The HLR sends Cancel Location (IMSI, Cancellation Type) to any old SGSN with Cancellation Type set to Update Procedure. The old SGSN removes the MM and EPS bearer contexts. The old SGSN acknowledges with Cancel Location Ack (IMSI).

After the Gs association has been established between the SGSN and the MSC, the MSC would send the Gs-PAGING-REQUEST message to the SGSN for the MT service. There will be NO SGsAP-PAGING-REQUEST message to the old MME since the new SGSN has replaced the old MME in the associated relationship.
After the old MME receives the SGSN Context ACK message, the old MME can change the SGs to SGs-NULL if the old MME still maintains some MM context.

In this scenario, there is no need for the old MME to send the SGsAP-IMSI-DETACH-INDICATION message to the MSC to synchronise the status at the old MME and MSC.

2.2
Scenario b) the UE moves to GERAN/UTRAN NMO II, MSC does not change

In this scenario, when the UE moves to the GERAN/UTRAN NMO II, the SGSN does not establish the Gs interface between the new SGSN and the MSC.  
Two possible alternatives on how to synchronise the SGs status between the old MME and the MSC when the old MME removes the MM context and EPS bearer context were discussed at CT1#82bis meeting.  

The first alternative is that the old MME sends the SGsAP-IMSI-DETACH-INDICATION message to the MSC. The concern raised for this alternative was that the old MME can NOT assume whether the UE moves to GERAN/UTAN NMO I or GERAN/UTRAN NMO II. If the UE moves to GERAN/UTRAN NMO I, the status synchronization is described as in scenario a).  Additionally the MSC may detach the non-EPS service if the UE does not initiate the separate Location Update procedure to the MSC in time as described in the discussion paper C1-131331.

The second alternative is that the old MME does NOT send the SGsAP-IMSI-DETACH-INDICATION message to the MSC when the old MME removes the MM context and EPS bearer context.  When the old MME removes the MM context and EPS bearer context, the old MME marks the MSC invalid and change the SGs status to SGs-NULL. If the MSC sends the SGsAP-PAGING-REQUEST message to the MME, the MME would reject this request. At this point, the SGs at the MME and the MSC can be synchronised.

Compared the two solutions, the second alternative seems there is no change to the UE and the MSC.

Based on these, we believe that there is no need for the old MME to send the SGsAP-IMSI-DETACH-INDICATION even in the scenario b).
2.3
Scenario c) the UE moves to GERAN/UTRAN, MSC changes

In this scenario, handling the MM context and SGs status in the old MME can be same as in the scenario a) and b).

In this scenario, since the UE moves to new MSC, the new MSC will send the Update Location message to the HLR over the Gr interface no matter the UE is NMO I or II. If the HLR receives Update Location message from the new MSC, the HLR will send the Cancel Location to the old MSC and the old MSC will remove the MM context.

There is no need for the old MME to send the SGsAP-IMSI-DETACH-INDICATION to the old MSC to synchronise the SGs status. 
3. Conclusion

There is no need for the old MME to send the SGsAP-IMSI-DETACH-INDICATION to the MSC to synchronise the SGs status.

4. Proposal
The clarification on sending the SGsAP-IMSI-DETACH is proposed in the next page. The corresponding CR is C1-131842.
**************************For information***************************
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Figure D.3.5-1: Routing Area Update procedure in TS23.401
*********************Clarification CR to TS29.118***********************
5.6.1
General description

This procedure is used by the MME to indicate when an internal MME timer mechanism has caused the MME to delete the EMM context of an UE or mark its EMM context as detached. This procedure only applies to UEs for which there is an SGs association at the MME.
NOTE:
If this internal MME timer is started as part of the TAU or RAU procedure as specified in 3GPP TS 23.401, the procedure in this subclause is not applied.
The implicit IMSI detach from non-EPS services procedure aborts any other ongoing procedure related to this UE on the SGs interface in the MME and in the VLR.

In order to ensure that the VLR and the UE are synchronized as to which paging channel to use for any of the subsequent paging events the MME shall attempt to inform the VLR about the detach event by using a retry scheme if the initial delivery of the SGsAP-IMSI-DETACH-INDICATION message fails.
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3. Step 2 to step 10 of TAU procedure as specified in D.3.5 of TS 23.401
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