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Abstract of the contribution: according to the current principle for suspend in CSFB and SRVCC, the source MME may be unable to find the UE to perform suspend procedure. This paper discusses this problem and provides a solution.
1. Introduction

During the SA2#77 meeting in Shenzhen, the suspend problem for CSFB and SRVCC (i.e. the source MME can not perform suspend procedure due to the failure of deriving GUTI from the P-TMSI/RAI pair provided by the SGSN, refer to S2-100486 for detail information) was discussed. SA2 also concluded as follows: (refer to S2-100830)
· Agree that the suspend problem is an issue.
· Only Rel-9 is needed to be updated unless CT prefers to implement the changes on Rel-8.
· For solution in CSFB: Timer Based MME solution to trigger suspension/deactivation of bearers, i.e. the MME starts a suspend monitoring timer to trigger the suspend procedure.

· For solution in SRVCC: The PS to CS HO complete message from the MSC can be used to trigger the suspend procedure.
After further offline discussion, it was agreed that other conditions (e.g. ISR) shall be taken into account at least for the solution in CSFB (i.e. the timer based solution), so it was decided to postpone the modification into this SA2#78 meeting.
2. Discussion

2.1 CSFB issue

The suspend procedure is performed when the GERAN cell does not support DTM regardless it supports PS HO or not, i.e. including two scenarios as follows:
· PS HO support without DTM support

· No PS HO support without DTM support

2.1.1 PS HO support without DTM support
In this case, the UE performs PS HO procedure when moving to GERAN cell as specified in 5.5.2.3 of 23.401. The target SGSN is able to obtain the MM context of the UE.
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Figure 5.5.2.3.3-1: E-UTRAN to GERAN A/Gb mode Inter RAT HO, execution phase

During the above execution phase as specified in 5.5.2.3.3, when the UE moves to the target GERAN cell without DTM support, it then sends suspend (RAI, TLLI) message to the SGSN via BSS, e.g. after sending XID Response (step 5).
The SGSN knows that a handover has been performed for this UE (e.g. the UE is identified by lower layer identifier) and can therefore perform as follows:
· The target SGSN sends Suspend Notification (IMSI) message to the MME.
NOTE: As the SGSN has the MM context for the UE, so it can provide IMSI to the MME in order to avoid the problem that the MME can not derive the GUTI based on the RAI and P-TMSI pair.
· The MME performs suspend procedure to the S-GW and P-GW(s).
As the bearers shall be suspended or deactivated during the subsequent suspend procedure, the target SGSN is not necessary to send Modify Bearer Request message to the S-GW (step 9) during the PS HO procedure in this use case. The UE will resume them when the CS service is terminated.
During the PS HO procedure from E-UTRAN to the GERAN/UTRAN specified in 23.401, the SGSN shall be S4-based SGSN, so Gn/Gp SGSN use case shall not be considered in this scenario.

2.1.2 No PS HO support without DTM support

In this case, the UE sends suspend (RAI, TLLI) message to the SGSN via BSS when the target cell does not support DTM as specified in 6.3 of 23.272.
However, the problem is that the MME can not derive the GUTI based on the RAI and P-TMSI provided by the SGSN, so the suspend procedure will fail. In order to resolve this problem, it is agreed to adopt the timer-based solution considering the compatibility and impact issue.

The timer-based solution can be summarized as follows:

a) The MME starts a suspend timer when the E-UTRAN indicates the UE is not available for the PS service.

b) The MME responses the Suspend Notification message from SGSN normally as it is successful even the MME can not identify the UE based on the RAI and P-TMSI information.

c) When the suspend timer expires (e.g. when the CSFB procedure is finished), the MME performs suspend procedure locally, including sends suspend message to the S-GW and P-GW.
d) The suspend timer can be stopped when the MME receives message from the SGSN for the RAU or combined RAU/LAU procedure. E.g. Context Acknowledge message. It indicates the target cell supports DTM and suspend procedure shall not be performed.
2.1.3 ISR
In the timer-based solution (i.e. No PS HO support without DTM support scenario), ISR issue shall be considered.

According to the description in 2.1.2, the suspend timer shall be stopped when the target cell supports DTM. In order words, the MME stops the suspend timer when receiving the Context Acknowledge message during the UE-initiated RAU procedure.

But when ISR is activated, the UE may not perform RAU or combined RA/LA update procedure when it moves to the registered area. In this case, the MME is unable to stop the suspend timer and will perform suspend procedure when the timer expires even if the target support DTM.

In order to resolve the problem as specified above, the timer-based solution shall be enhanced as follows:

· The suspend timer is only started when the UE is not ISR activated.
· When ISR is activated, the target SGSN shall send Suspend Notification (IMSI) message to the MME as the SGSN has the context for the UE.
However, depending on whether SGSN is changed, it can be divided into two use cases as following:

· Intra-SGSN scenario. The SGSN derives IMSI based on the RAI/TLLI, and forwards IMSI instead of RAI and P-TMSI to the MME to suspend PS service.

· Inter-SGSN scenario. The new SGSN sends GTP-v1 Suspend Request (RAI, TLLI) message to the old SGSN via Gn/Gp interface. The old SGSN derives IMSI based on the RAI/TLLI and forwards the Suspend Notification (IMSI) message to the ISR-related MME via S3 to suspend PS service.
2.2 SRVCC issue

2.1.1 Target cell DTM-support indicator

During the SRVCC procedure, the source eNodeB provides a ‘SRVCC HO indication’ parameter (indicating ‘PS and CS’ or ‘CS only’) to the MME.
	SRVCC HO Indicator
	GERAN PS Service handling

	
	without DTM support
	with DTM but without DTM HO support
	with DTM HO support

	CS Only
	Suspend PS
(refer to 6.2.2.1)
	RAU, No Suspend
(refer to 6.2.2.1A)
	/

	PS and CS
	/
	/
	PS HO, No Suspend
(refer to 6.2.2.2)


According to the above table, the MME can not make decision whether the target cell is DTM support or not based on the SRVCC HO indication IE, and the MME can not perform suspend procedure locally based on the existed information provided by the eNodeB (i.e. SRVCC HO Indicator).
So the MME has to wait for the suspend request from the target SGSN and acts accordingly. Well then the suspend problem for CSFB is also applied for SRVCC, i.e. the MME is unable to derive the GUTI from the RAI and P-TMSI pair provided by the target SGSN.
A simple approach is to reuse the timer-based solution for the CSFB.
a) The MME starts a suspend timer when the SRVCC HO indicator IE indicates “CS only”.

b) The MME responses the Suspend Notification message from SGSN normally as it is successful even the MME can not identify the UE based on the RAI and P-TMSI information.

c) When the suspend timer expires (e.g. when the SRVCC procedure is finished), the MME performs suspend procedure locally, including sends suspend message to the S-GW and P-GW.
d) The suspend timer can be stopped when the MME receives message from the SGSN for the RAU or combined RAU/LAU procedure. E.g. Context Acknowledge message. It indicates the target cell supports DTM and suspend procedure shall not be performed.
2.1.2 ISR

Before the SRVCC procedure, the EPS shall establish EPS bearer for voice user data, so ISR shall be deactivated. In other words, ISR does not need to be considered in the suspend procedure for the SRVCC procedure.

3. Conclusion

Based on the discussion as above, it is proposed that 3GPP SA2 adopts the following modification into the CSFB/SRVCC:
· Adopt the timer-based solution for suspend procedure both in CSFB and SRVCC.

· ISR issue shall be considered in the CSFB issue, i.e. the suspend timer shall only start when ISR is not activated.

The detail changes refer to the related CRs for CSFB and SRVCC.
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