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1. Introduction
This discussion paper discusses stage 3 issues on supporting Gs Association removal when ISR becomes activated, and present related solutions to address this. 

2. Problem and Analysis

According to SA2 agreement, Gs association and ISR activation can’t exist at the same time. This has been re-confirmed by SA2 CR S2‑112309 in SA2#85:

SA2 has agreed that Gs association and ISR activation can’t exist at the same time. Otherwise when the UE camps on the coverage of EUTRAN and the MT call arrives, the UE can’t be paged in EUTRAN. Because the paging message can only be sent from the MME to the SGSN which is stated in the subclause 7.7.2. However the description in the subclause 5.5 as “In case of the detach procedure for GERAN/UTRAN when ISR is activated, the SGSN removes Gs association locally when in NMO I….” disobeys this pricinple and should be corrected.

Also in the subclause 5.3.1A and 5.3.2A of detach with ISR activated, there is no decription of Gs association. 
However, currently there is no protocol support at the stage 3 level to trigger Gs Association removal at the SGSN and the VLR when ISR becomes activated. As a result, Gs Association remains in Associated status on the SGSN as shown in the following scenarios.
Scenario 1). UE is attached to 2G/3G, UE moves to LTE in NMO I mode
Suppose the UE has attached to 2G/3G network. After UE moves to LTE, if UE is in NMO I, it performs combined Tracking area and location area update. If CONTEXT ACKNOWLEDGE message indicates that ISR is activated,  then ISR status becomes activated on SGSN. The SGSN will later send starts the location update for non-EPS services procedure towards the VLR. Subsequently, SGs association will be established, and Gs association will be removed. However during this process, the Gs association on the SGSN is not removed, and Gs status not updated.
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                                  Figure 1: ISR activation when UE is in NMO I

ISSUE: Gs Association not removed on SGSN after ISR is activated on the MME and SGSN.
Scenario 2). UE is attached to 2G/3G, UE moves to LTE
Suppose the UE has attached to 2G/3G network. After UE moves to LTE, if UE is in PS mode operation , it performs Tracking area update only, or if combined TA/LA is successful with EPS only, SGs association will not be established. If CONTEXT ACKNOWLEDGE message indicates that ISR is activated,  then ISR status becomes activated on SGSN. During this process, the Gs association on the SGSN and the VLR is not removed, and Gs status not updated.
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                             Figure 2: ISR activation when UE performs TAU only
ISSUE: Gs Association not removed on SGSN and VLR after ISR is activated on the MME and SGSN

3. Solution

It is proposed to add triggers on the SGSN to initiate Gs association removal when ISR becomes activated:
1). When the SGSN receives CONTEXT ACKNOWLEDGE message from the MME indicating ISR has been activated: 

· The SGSN shall move the state of the association to Gs-NULL. 
· The SGSN shall send a BSSAP+-IMSI-DETACH-INDICATION message to the VLR indicating 'Network initiated IMSI detach from non-GPRS service'. 
2). When the VLR receives CONTEXT BSSAP+-IMSI-DETACH-INDICATION message from the MME indicating 'Network initiated IMSI detach from non-GPRS service':

indicating ISR has been activated: 

· The VLR shall send an BSSAP+-IMSI-DETACH-ACK message to the sending SGSN. 
· The state of the association for the MS shall be moved from any state to Gs-NULL. 
· The VLR marks the association as 'IMSI detached for non-GPRS services'.
The related message flow is illustrated in the diagram below:
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                     Figure 3: Message Flow on Gs Association Removal
In addition, SGSN state diagram needs to be updated to show that ISR activation as a trigger for Gs state to move to Gs-NULL state:
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                                    Figure 4: Changes to SGSN State Diagram
4. Conclusion

It is proposed to have a discussion on this topic. Related CRs on Gs Association Removal have been provided in C1-112411 and C1-112412.
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