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Abstract of the contribution: This paper discusses those new issues during the detach procedure in CS fallback when ISR is imported. It also proposes to introduce a Detach Type IE in the Detach Indication message via S3 interface.
1. Introduction

During the UE-initiated Detach procedure when ISR is activated, the MME/SGSN should send a Detach Indication message to the associated SGSN/MME in order to detach the UE and deleted the related bearers from the associated SGSN/MME as specified in TS 23.401. When CS Fallback is imported, the mechanism should be adjusted accordingly because there are three kinds of detach type, as IMSI Detach Only, GPRS(EPS) Detach Only and combined GRPS(EPS)/IMSI Detach both in 2G/3G and LTE. Otherwise the network can not work well.
This paper discusses those new issues and proposes to introduce a Detach Type IE in the Detach Indication message via S3 interface.

2. Discussion 

According to the principle of Gs interface, the MSC/VLR and SGSN both maintain its own Gs status (e.g. Gs-NULL, Gs-ASSOCIATED, etc), and the MSC/VLR would remove the Gs association and move the Gs status to Gs-NULL without notify the SGSN. 
The similar mechanism would be implemented in SGs interface, which means the MME would not be notified when SGs association is replaced by Gs association in MSC/VLR (e.g. during the combined RA/LA update procedure). So it is quite possible that the MME would maintain the SGs association as SGs-ASSOCIATED when the MSC/VLR moves the SGs status to SGs-NULL. Similarly the SGSN would also keep the Gs association as Gs-ASSOCIATED when it is replaced by SGs association in MSC/VLR.
When ISR is active, the MME and SGSN would both establish SGs association and Gs association ever. So, the status of both SGs association in MME and Gs association in SGSN would be ASSOCIATED, but neither MME nor SGSN would know whether the status of SGs association or Gs association in MSC/VLR is in active actually.
In this case, it would be possible that the UE can not detach from non-GPRS service. For example, when the ISR is activated and the Gs association between MSC/VLR and SGSN is activated with releasing resources for SGs association in the MSC/VLR, the UE initiates detach procedure with “IMSI Detach Only” type towards the MME, and then the MME would send IMSI Detach Indication message via SGs interface to MSC/VLR, but the MSC/VLR would discard the message silently because the status of the SGs association in SGs-NULL and the UE is still IMSI attached from the MSC/VLR’s point of view.
According to the principle of ISR, the MME would also send a Detach Indication message via S3 interface to SGSN, and then the SGSN would detach the UE from GRPS and release the bearers. But this is not the expectation of MME.
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Figure 1: Problems in the detach procedure in CSFB&ISR
In order to resolve the problem, it’s better to include a Detach Type IE in the Detach Indication message on S3 interface, which is set to “IMSI Detach Only” in this case. According to the detach type, the SGSN sends IMSI Detach Indication message via Gs interface also, and would not detach the UE from GPRS service. When receiving the IMSI Detach Indication message via Gs interface, the MSC/VLR can perform normal IMSI detach procedure because it is in Gs-ASSOCIATION status.
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Figure 2: Enhancement for the detach procedure in CSFB&ISR
Those problems also exist when ISR is active and UE is in the coverage of GERAN/UTRAN. So SGSN shall also include the Detach Type IE in the Detach Indication message towards the MME during the UE-initiated detach procedure, and then the MME can perform according to the detach type to detach the UE from MME or only send indication message to the MSC/VLR.
3. Proposal

This contribution discusses two problems during the detach procedure in CS Fallback when ISR is imported, as following:

1) It is possible that the MSC/VLR can not detach the UE from non-GPRS service according to the requirement of the UE.

2) When ISR is active, the associated MME or SGSN can not perform according to different detach type.

In order to solve those two problems, this contribution proposes to add Detach Type IE into the Detach Indication message over S3 interface, and then the associated SGSN or MME can perform accordingly.

The related CR S2-085559 is also provided.
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