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1. Introduction
For temporary members, it shall be possible to limit the period of time during which the subscriber is considered a member of a CSG. This paper describes the solution to handle the CSG ID expiration for UE in connected and proposes to add a new cause value in the UE CONTEXT RELEASE REQUEST message sent from MME to eNB and IU RELEASE REQUEST message sent from SGSN/MSC to RNC.
2. Discussion
The requirement for handling of the temporary CSG members is captured in TS22.220 [1]. For temporary members, it shall be possible to limit the period of time during which the subscriber is considered a member of a CSG (granted access rights).It shall be possible to configure a time period for each temporary member. When a CSG is no longer considered available to provide services, except for emergency calls (i.e. due to time period expiry or removal of the CSG membership), it shall be possible to continue the established communication in another cell not belonging to this CSG.
In TS23.830 [2], several solutions are listed, the result of evaluation is that the MME, SGSN and MSC shall supervise the expiration time of any CSG Id in the subscription data, i.e., even if the UE knows the expiration time, the MME, SGSN and MSC shall not rely on the UE’s enforcement of the expiration time for the CSG. In addition, if the UE is in connected mode at a CSG cell and the CSG timer expires or the CSG is removed from the subscription data, the MME/SGSN/MSC shall perform S1/Iu release procedure with appropriate cause, then the closed access CSG cell should try to handover the UE to a suitable cell before the timer expires. If handover is not possible then the CSG cell shall release the connection.

In TS 23.401[3], the MME and eNB behavior is defined as follows: 
The initiation of S1 Release procedure is either:

-
eNodeB-initiated with cause e.g. O&M Intervention, Unspecified Failure, User Inactivity, Repeated RRC signalling Integrity Check Failure, Release due to UE generated signalling connection release, etc.; or

-
MME-initiated with cause e.g. authentication failure, detach, the CSG ID of the currently used cell expires or is removed from the CSG subscription data, etc.
4. The MME releases S1 by sending the S1 UE Context Release Command (Cause) message to the eNodeB.    If the CSG ID of the currently used CSG cell expires or is removed from the CSG subscription data, the MME shall send the S1 UE Context Release Command message with an appropriate cause. The eNodeB receiving this cause may initiate a handover to a suitable cell. If the UE is not handed over, the eNodeB shall release the RRC connection to move the UE to ECM-IDLE state.
In TS 23.060 [4], the SGSN and RNC behavior is defined as follows:

2. The SGSN releases the Iu by sending the Iu Release Command (Cause) message to the RAN. This message may be triggered either by an Iu Release Request message, or by another SGSN event (e.g., authentication failure, detach or the subscription to the CSG ID expires). The SGSN shall take the responsibility to release the Iu interface when the UE has no active PDP context, either immediately or after some timeout. It is optional for the SGSN to send the Iu Release Command message after an Iu Release Request message with Cause set to User Inactivity is received from the RAN.
If the subscription to the CSG ID of the currently used CSG cell expires or is removed from the CSG subscription data, the SGSN shall send the Iu Release Command message with an appropriate cause. The RNC receiving this cause may initiate a handover to a suitable cell. If the UE is not handed over, the RNC shall release the RRC connection to move the UE to PMM IDLE state.
3. Proposal
According to the above discussion and analysis, it is proposed to add new cause value in the UE CONTEXT RELEASE REQUEST and IU RELEASE REQUEST message and agree the corresponding CR in [5], [6] and [7].
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