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Abstract of the contribution: This paper discusses the problems in the detach procedure when ISR is activated in CS Fallback. A preferred solution is also provided.
1. Introduction

According to the mechanism of ISR specified in TS 23.401, the MME/SGSN would send a Detach Indication message with cause to the associated SGSN/MME via S3 interface when ISR is activated. And then the peer SGSN/MME will perform accordingly, e.g. detaching the UE and deleting the related bearers when cause indicates ‘complete detach’, or just deactivating ISR when cause indicates ‘local detach’.

When ISR is activated in CS Fallback, the MME/SGSN could not determine what to do only according to the cause value in Detach Indication message, especially in UE-initiated detach procedure.
This paper discusses the problems and also proposes a preferred solution.

2. Discussion 

It has been agreed in SA2#68 meeting that ISR is activated only when a SGs association exists between MME and MSC/VLR in relation with CSFB. ISR remains activated until the UE performs a combined RAU or LAU procedure, e.g. because the UE’s periodic RAU timer expires or the UE moves to an unregistered RA or moves to system operates in NMO II or III depending on the configuration of the SGSN. 
It is also assumed that UE would not be kept registered in MSC during EPS detach procedure when UE camps on E-UTRAN. So, UE should not initiate ‘EPS Detach Only’ EPS detach procedure in CS Fallback and it is enough to define only one IMSI Detach Indication message on SGs interface during detach procedure.
But UE could initiate detach procedure with type set to ‘IMSI Detach Only’, ‘GPRS Detach Only’ or ‘combined GPRS/IMSI Detach’ as specified in TS 23.060 even when ISR is activated in CS Fallback.
In this case, it would be possible to be asynchronous between UE and CN during the UE-initiated detach procedure when UE camps on GERAN/UTRAN and ISR is activated. 
1. UE may initiate detach procedure with “IMSI Detach Only” type towards the SGSN, the SGSN would send Detach Indication message to the MME according to the ISR mechanism. 
When receiving the message, the MME should perform as following:

a) It sends IMSI Detach Indication message via SGs interface to MSC/VLR, the MSC/VLR would detach the UE from the non-GPRS service.
b) It should still keep ISR active and should not detach the UE from MME or release the related bearers. But the MME can’t do that according to the current cause value because MME would deactivate ISR and keep UE as attach status in MME when cause is set ‘local detach’ or detach the UE when cause is set to ‘complete detach’. So the MME need additional instruction from the Detach Indication message except the cause.
2. UE may also initiate detach procedure with “GPRS Detach Only” type towards the SGSN, which means the UE would like to be kept registered in MSC/VLR and continue non-GPRS services in GERAN/UTRAN. Because ISR is activated, the SGSN would send Detach Indication message to the MME. 
When receiving the message, the MME should perform as following:

a) It should not send IMSI Detach Indication message to MSC/VLR in order to avoid detaching the UE from MSC/VLR. So EPS Detach Indication message should be used here which is similar with GPRS Detach Indication message with the purpose to remove SGs association only and has been defined in TS 29.118 for SGs by CT1. The EPS Detach Indication message should also be used in MME-initiated implicit detach procedure when ISR is active, because the MSC/VLR should also continue to maintain the registered LA for the UE in this case as specified in the email-approved S2-087348.
b) Because UE would like to detach from GPRS services, the Cause in the Detach Indication message should be set ‘complete detach’, and the MME should detach the UE and release the related bearers.
3. UE may also initiate detach procedure with “Combined GPRS/IMSI Detach” type towards the SGSN, in this case, the SGSN would send Detach Indication message to the associated MME.
When receiving the message, the MME should perform as following:

a) It sends IMSI Detach Indication message via the SGs to the MSC/VLR, the MSC/VLR would detach the UE from the non-GPRS service and GPRS service.

b) Because UE would like to detach from GPRS and non-GPRS services, the Cause in the Detach Indication message should be set ‘complete detach’, and the MME should detach the UE and release the related bearers.
In order to resolve the problem discussed above, it’s better to include a Detach Type IE in the Detach Indication message on S3 interface in stead of extending the cause value, which can be derived from the detach type of Detach Request message from UE, e.g. “IMSI Detach Only” or “GPRS Detach Only” or “Combined GPRS and IMSI Detach”. According to the detach type, the MME sends proper detach indication message (e.g. IMSI Detach Indication, EPS Detach Indication) to the MSC/VLR to perform accordingly and the MME performs accordingly as specified in the following table1.
The above example is for the UE-initiated detach procedure case when UE camps on GERAN/UTRAN and ISR is active. However all the detach procedure may be impacted by the above problems. The following Table 1 and Table 2 provide the summary for all detach scenario in GERAN/UTRAN and E-UTRAN, it may illustrate the problems and solutions better.
Table 1: Enhancement for the detach procedure in CSFB&ISR (camps on GERAN/UTRAN)
	Detach procedure
	Detach Indication message (SGSN->MME)
	Actions in MME

	
	Detach type
	Cause
	

	UE-initiated
	IMSI Detach Only
	IMSI Detach Only
	N/A
	a. The MME shall send IMSI Detach Indication message to the MSC/VLR.
b. The MME shall not detach the UE from the EPS service and keep ISR active.

	
	GPRS Detach Only
	GPRS Detach Only
	Complete detach
	a. a. The MME shall send EPS Detach Indication message to the MSC/VLR.
b. b. The MME shall detach the UE from the EPS service.


	
	Combined GPRS/IMSI Detach
	Combined GPRS/IMSI Detach
	Complete detach
	a. The MME shall send IMSI Detach Indication message to the MSC/VLR.

b. The MME shall detach the UE from the EPS service.

	SGSN-initiated

	N/A or GPRS Detach Only
	Local detach / Complete detach
	a. Local detach: The MME just deactivated ISR only, and shall not detach the UE and shall not send IMSI/EPS Detach Indication to the MSC/VLR.
b. Complete detach: The MME shall send EPS Detach Indication message to the MSC/VLR, and detach the UE from the EPS service.

	HSS-initiated
	N/A or GPRS Detach Only
	Local detach
	The MME just deactivated ISR only, and shall not detach the UE and shall not send IMSI/EPS Detach Indication to the MSC/VLR.


Table 2: Enhancement for the detach procedure in CSFB&ISR (camps on E-UTRAN)
	Detach procedure
	Detach Indication message (MME->SGSN)
	Actions in MME

	
	Detach type
	Cause
	

	UE-initiated
	IMSI Detach Only
	N/A
	N/A
	a. The MME shall send IMSI Detach Indication message to the MSC/VLR.
b. The MME shall not send the Detach indication to the associated SGSN and keep the UE’s registration from EPS service.



	
	Combined EPS/IMSI Detach
	N/A
	Complete detach
	a. The MME shall send IMSI Detach Indication message to the MSC/VLR.

b. The MME shall detach the UE from the EPS service and send the Detach Indication message to the SGSN.

	MME-initiated
	N/A
	Local detach / Complete detach
	a. Local detach: The MME detach the UE from the EPS service and sends EPS Detach Indication to the MSC/VLR.
b. Complete detach: The MME shall send EPS Detach Indication message to the MSC/VLR and detach the UE.

	HSS-initiated
	N/A
	Local detach
	The MME detach the UE from the EPS service and sends EPS Detach Indication 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 UE can not detach properly when UE camps on GERAN/UTRAN and ISR is activated 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 S2-08XXXX is also provided.
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