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1 Introduction
The SGs/Gs interface restoration procedures are defined in 3GPP TS 23.007 clause 4. This discussion paper highlights the existing triggers for re-establishing the SGs/Gs association between the serving MME/SGSN and VLR. Specifically, when the re-establishment is triggered on the arrival of the MT CS call, there is a high risk of missing the delivery of the incoming call. And this might be a serious issue if the priority subscribers are involved. This discussion paper highlights the same and proposes an additional mechanism to re-establish the SGs/Gs association.
2 Discussion

The CS voice centric UEs will attach for the EPS and non-EPS services in E-UTRAN and for the GPRS and non-GPRS services in UTRAN/GERAN. Correspondingly, the MME/SGSN establishes the SGs/Gs association with the VLR. After the restart/failure of the VLR, the MME/SGSN marks all the affected SGs/Gs associations as invalid. For the successful delivery of the MT CS services (such as MT CS call and SMS), it is necessary to re-establish the SGs/Gs association between the serving MME/SGSN and VLR.

For re-establishment of the SGs/Gs association, following triggers are defined in 3GPP TS 23.007 clause 4.

· Combined TAU/RAU initiated by the UE: (ref. 3GPP TS 23.007 clause 4.0, clause 4.0a) The MME/SGSN either requests the UE to reattach for the non-EPS/non-GPRS services or immediately perform the Location Update for non-EPS/non-GPRS services towards the restarted/an alternative VLR.

· Uplink NAS transport message sent by the UE: (ref. 3GPP TS 23.007 clause 4.0, clause 4.0a) The MME requests the UE to reattach for the non-EPS services. The same should be applicable to SGSN however, currently this is missing in the specification.
· Reception of the MT CS call/SMS: (ref. 3GPP TS 23.007 clause 4.2.1, clause 4.2.2) The VLR performs restoration procedure and downloads the UE's subscription related information from the HSS. After that, it sends indication towards the serving MME/SGSN. The MME/SGSN requests the UE to reattach for the non-EPS/non-GPRS services. And for this, the MME/SGSN may have to page the UE if the corresponding UE is in idle state.
As highlighted above, if the SGs/Gs restoration procedures are triggered on the arrival of MT CS call, the restoration procedure would involve

· paging the idle mode UE;

· requesting the UE to reattach for the non-EPS/non-GPRS services. 

Only after the restoration procedures are completed, the indication regarding the incoming CS call can be delivered to the UE and the UE performs the required procedure (e.g. CS fallback in E-UTRAN) to establish the CS call.
Since the restoration procedures are triggered on the arrival of the MT CS call, there is a high risk that the incoming call is delayed to the extent of failure (since the restoration procedure may involve paging, IMSI detach, IMSI attach procedures). This may be a severe issue if the originating and/or the target UE(s) is/are priority subscriber(s) (i.e. the subscriber whose subscription information has "MPS-CS-Priority" bit set). The risk of missing the incoming call is higher if the both the originating and target UEs are served by the restarted/failed VLR.
3 Proposal

Proposal I: It is proposed to conclude that there is a high risk of missing the incoming call if the VLR restoration procedures are triggered on the arrival of the incoming call. The issue is more serious if the priority subscribers are involved in this call.
Proposal II: In addition to the existing triggers, following should be allowed for the restoration of the SGs/Gs association:
· For the connected mode UEs, the MME/SGSN may request the UE to reattach for the non-EPS/non-GPRS services (i.e. initiate the IMSI detach procedure) after the detection of the restart/failure of the VLR. Since the UEs are in connected state, paging is not involved and there is no overload of the radio network.

· For the idle mode UEs, the MME/SGSN may request the UE to reattach for the non-EPS/non-GPRS services (i.e. initiate the IMSI detach) after the detection of the restart/failure of the VLR, while ensuring that the radio network is not overloaded. The MME/SGSN shall pace the paging procedure to avoid radio network overload. 

While initiating the request to reattach to non-EPS/non-GPRS services, the MME/SGSN may prioritize the impacted UEs based on the subscription info, such as MPS-Priority, Restoration-Priority.
4 Conclusion

It is proposed to conclude the following and agree the corresponding CRs:
· To re-establish the SGs/Gs association, the MME/SGSN may initiate the IMSI detach procedure while avoiding any radio network overload.

· While re-establishing the SGs/Gs association, the MME/SGSN may prioritize the impacted UEs based on the subscription info, such as MPS-Priority, Restoration-Priority.

