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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 CSFB/SRVCC procedure, the UE performs suspend procedure when the target GERAN doesn’t support DTM. The suspend procedure is aligned with that specified in 23.060, i.e. the UE sends Suspend message including RAI and TLLI to the SGSN, and then the SGSN forwards the GTP-C Suspend Request message including RAI and P-TMSI to the MME. The MME then performs suspend handling for the special UE indexed by the RAI and P-TMSI.
In TS 29.274 for GTPv2-C, it has defined the messages for suspend procedure in CSFB and SRVCC scenario for S3 interface between SGSN and MME.

Table 7.4.1-1: Information Element in Suspend Notification

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	IMSI
	M
	This IE shall be included only on the S11 interface.
	IMSI
	0

	Routeing Area Identity(RAI)
	C
	This IE shall be included only on the S3 interface.

	ULI for RAI
	0

	Packet TMSI(P-TMSI)
	C
	This IE shall be included only on the S3 interface.
	P-TMSI
	0

	Private Extension
	O
	
	Private Extension
	VS


The Suspend Notification message shall be sent on the S3 interface by the SGSN to the MME as part of the SRVCC procedures or the CS fallback from E-UTRAN access to UTRAN/GERAN CS domain access related procedures.

However, according to the above principle, the MME can not find the UE context because the MME can not retrieve the GUTI based on the RAI and P-TMSI sent by the target SGSN due to missing the bit part of P-TMSI signature. So the suspend procedure will fail.
2. Discussion

During the CSFB/SRVCC procedure, when the UE moves to the GERAN coverage with no DTM support, it performs suspend procedure. The UE derives the RAI and TLLI according to the following principle:
Table 2-1: mapping rule for RAI/TLLI when move to GERAN
	Scenario
	TIN value
	Mapping RAI/TLLI from

	1
	GUTI
	· This scenario is normal when ISR is not active.

· When the UE moves to GERAN, it derives RAI/TLLI mapping from GUTI according to the principle as specified in 23.003, section 2.8.2.1.
RAI = PLMN ID + MME Code

P-TMSI (TLLI) = bit 0 to bit 15 (M-TMSI) + bit 16 to bit 23 (MME Code) + bit 24 to bit 29 (M-TMSI)
The UE also obtains P-TMSI signature = bit 16 to bit 23 of M-TMSI.
· The UE includes RAI and TLLI pair into the suspend message to the SGSN, and then the SGSN forwards the RAI and P-TMSI (derive from the TLLI) to the MME via S3 interface.

· But the MME can not compose the GUTI based on the RAI and P-TMSI because the bit 16 to bit 23 of the original M-TMSI is missed (i.e. missing the P-TMSI signature part). So the MME can not suspend the PS service for the special UE.

	2
	P-TMSI
	This scenario is invalid for CSFB/SRVCC when the UE moves from E-UTRAN to GERAN.

	3
	RAT-Related TMSI
	· It means the ISR is activated.
· When the UE moves to the GERAN, it derives RAI/TLLI from the valid RAI and P-TMSI.

· The UE includes RAI and TLLI pair to the SGSN. The SGSN derives the IMSI for the special UE based on the RAI and TLLI and then forwards the IMSI to the MME to suspend the PS service. Otherwise (i.e. forwarding RAI/P-TMSI), the MME also can not continue suspend procedure as specified in scenario 1.

· 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 message including RAI/P-TMSI to the old SGSN via Gn interface. The old SGSN derives IMSI based on the RAI/TLLI and forwards the IMSI instead of RAI and P-TMSI to the ISR-related MME via S3 to suspend PS service. (Note: It is not recommended to send the suspend message from the old SGSN to the S-GW directly via S4 interface as S4 is a GTP-U interface.)


According to the description in Table 2-1, it can be summarized as follows:
· When ISR is activated, the old SGSN sends Suspend message including IMSI instead of RAI/P-TMSI pair to the MME to continue to suspend PS service.

· When ISR is not activated, the old SGSN sends Suspend message including RAI and P-TMSI to the MME, and the suspend procedure fails because the MME can not derive the UE context (i.e. IMSI, GUTI).
In order to resolve the problem described as the second bullet above, we can conclude there are two solutions:

1) Provision P-TMSI signature.
The legacy Suspend message is updated to include the P-TMSI signature. So the SGSN can forward the missed signature bit part (bit 16 to bit 23 of M-TMSI) to the MME to compose the original GUTI.

It has big impact on the legacy network, as the UE, BSC and SGSN and the related protocol (e.g. BSSGP) shall be updated to support P-TMSI signature. So this solution is not recommended.
2) MME performs suspend locally.
When the MME is informed that target doesn’t support PS service (e.g. In CSFB, the Cause in the S1 UE Context Release Request message indicates that the UE is not available for the PS service), it is possible for the MME to perform suspend procedure locally.
However, whether the UE performing suspend procedure when it moves to the target GERAN/UTRAN network depends on the target network capability. In order words, the UE still can perform RAU or combined RAU/LAU procedure instead of suspend procedure even when the Cause in the S1 UE Context Release Request message indicates that the UE is not available for the PS service in CSFB scenario. So the MME can not perform suspend directly depending on the indication from E-UTRAN.
A possible simple solution is 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 stops the suspend timer when it receives message from the SGSN for the RAU or combined RAU/LAU procedure. E.g. Context Acknowledge message.

c) The MME responses the Suspend Request from SGSN normally as it is successful.

d) 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.

As described in table 2-1, the current principle works well when ISR is activated, so the MME only needs to utilizing the suspend timer when ISR is not activated.
3. Conclusion

Based on the discussion as above, it is proposed that 3GPP SA2 adopts the following modification into the CSFB/SRVCC:
· When ISR is activated, the old SGSN sends Suspend message including IMSI instead of RAI/P-TMSI pair to the MME to continue to suspend PS service.
· When ISR is not activated, the MME may start a suspend timer to perform suspend procedure.

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