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Abstract of the contribution: It discusses the problem that the target MME/SGSN can not provide correct “SRVCC operation possible” information to the eNodeB during the PS handover or relocation procedure based on the current principle for GERAN/UTRAN SRVCC scenario. Two solutions are also provided for discussion.
Discussion:

According to the specification of TS 23.216, eNodeB determines to perform SRVCC handover based on the “SRVCC operation possible” indicator, which is provided by the MME in the S1-AP Initial Context Setup Request message based on:
· UE’s SRVCC capability included in the “UE Network Capability”;

· MME’s SRVCC capability, e.g. supporting Sv interface or based on operator policy;

· SRVCC STN-SR and C-MSISDN provided by the HSS, which indicates whether the subscriber is allowed to have SRVCC. (e.g. “If the subscriber is allowed to have SRVCC in the VPLMN then HSS includes SRVCC STN-SR and C‑MSISDN as part of the subscription data sent to the MME.” in section 6.2.1 of TS 23.216) It is only for GERAN/UTRAN SRVCC as SRVCC STN-SR and C-MSISDN are two mandatory parameters for GERAN/UTRAN SRVCC handover. But for 1x SRVCC, it is the responsibility of the UE.
In case of HSPA, the SGSN provides the “SRVCC operation possible” indicator to the RNC, including in the RANAP Common Id message, which is also decided by the SGSN based on the above three factors.
In order to maintain the “SRVCC operation possible” indicator in the eNodeB/RNC during PS HO procedure, the “SRVCC operation possible” IE is also included in the S1-AP Handover Request message and RANAP Common ID message to the target eNodeB/RNC by the target MME/SGSN, which is specified in TS 36.413 and TS 25.413. 
But the target MME/SGSN can not make the correct decision whether SRVCC operation is possible during PS handover procedure, due to missing SRVCC STN-SR and C-MSISDN. And there is also no chance to update the “SRVCC operation possible” information in eNodeB/RNC after the TAU/RAU procedure (i.e. downloading subscription from the HSS) following the PS handover procedure if the UE is kept in Active status. In this case, the eNodeB/RNC is possible to make wrong decision for SRVCC handover based on the wrong “SRVCC operation possible” information.
In order to solve the problem during PS handover procedure, it proposes to discuss two solutions as follows:
Solution 1: the source MME/SGSN provides the subscribed SRVCC STN-SR and C-MSISDN to the target MME/SGSN during PS handover procedure
1) The source MME/SGSN includes the SRVCC STN-SR and C-MSISDN in the Forward Relocation Request message in addition to the UE’s SRVCC capability in the “UE/MS Network Capability” IE. 
2) The target MME/SGSN makes decision based on the UE’s SRVCC capability, target MME/SGSN’s SRVCC capability and the received SRVCC STN-SR/C-MSISDN, and provides the “SRVCC operation possible” indicator to the eNodeB/RNC via S1-AP Handover Request message or RANAP Common ID message.
Impact analysis:

This solution requires updating S10 interface (inter-MME PS handover), and S3 interface (MME-SGSN PS handover) and Gn/Gp interface (inter-SGSN relocation), but it doesn’t require behaviour update for MME/SGSN comparing to current principle.
Solution 2: Providing “SRVCC operation possible” indicator during the TAU/RAU procedure in the PS handover/relocation execution phrase
1) The target MME/SGSN doesn’t include the “SRVCC operation possible” IE in the S1-AP Handover Request or RANAP Common ID message during PS handover procedure, which indicates to the eNodeB that SRVCC operation is impossible according to the IE value definition in TS 36.413 and TS 25.413 (if the IE is included, it will be assigned to “possible” value only): 
9.2.1.58
SRVCC Operation Possible

This element indicates that both UE and MME are SRVCC-capable. E-UTRAN behaviour on receipt of this IE is specified in [9].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SRVCC operation possible
	M
	
	ENUMERATED (Possible, …) 
	


2) When the MME/SGSN receives the SRVCC STN-SR and C-MSISDN from the HSS during the subsequent TAU/RAU procedure after PS handover, the MME/SGSN provides the “SRVCC operation possible” indicator to the eNodeB/RNC, which can be included in the S1-AP Downlink NAS Transport message (including TAU Accept) or S1-AP UE Context Modification Request message by the MME, or RANAP Common ID message by the SGSN.
For E-UTRAN access, it prefers to use the S1-AP UE Context Modification Request message from logical perspective, which requires updating S1 interface and ASN.1 coding.
For UTRAN (HSPA) access, it reuses the RANAP Common ID message, which has no impact on Iu interface.

Impact analysis:

This solution requires updating S1 interface, but doesn’t impact on legacy Iu interface. However, it requires updating MME/SGSN behaviour to provide such indicator:
· For E-UTRAN access, the MME shall not include “SRVCC operation possible” IE in the Handover Request message, which has no compatible problem, and the MME shall send S1-AP UE Context Modification Request message to provide “SRVCC operation possible” information during the TAU procedure after PS handover.
· For UTRAN (HSPA) access, the SGSN shall not include “SRVCC operation possible” IE in the RANAP Common ID message during the relocation procedure, which has no compatible problem, and the SGSN shall resend the RANAP Common ID message to provide “SRVCC operation possible” information during the RAU procedure after relocation.
Both two solutions can solve the problem, solution 1 requires update for three core network interfaces (S10, S3, Gn/Gp), but no requirement for behaviour update, while solution 2 only requires update for S1 interface, but requires to update the MME and SGSN behaviour for “SRVCC operation possible” provision during PS handover or relocation procedure comparing to the current principle.

But it feels that solution 2 has less impact on the network, and proposes to adopt it.

Conclusion:

According the above analysis, the target MME/SGSN can not provide correct “SRVCC operation possible” information to the eNodeB during the PS handover or relocation procedure based on the current principle for GERAN/UTRAN SRVCC scenario.
It also discusses two solutions, and proposes to adopt the second solution due to less impact on the network.
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