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	Reason for change:
(

	An elaborate description of the issue is given in discussion paper C4-091066.

A problem with paging optimization is its interaction with the synchronization between the network and the UE of the CSG subscriber data in the Allowed CSG list. In the following two use cases the status quo does not work well.

Use case 1: A subscriber may be removed from a CSG but the UE’s Allowed CSG list may not be updated for some time; if the network is updated and then does not page the UE at this CSG, it is possible the UE may be in idle mode at a CSG cell for this CSG and not be reachable for paging. 

Use case 2: A CSG subscription has expired and the entry for this CSG in the Allowed CSG list of the UE may not yet have been removed. The UE may be camped on a CSG cell for that CSG in idle mode which also means it is not reachable for paging.
Using the expiry time information in the CSG subscriber data makes it possible to ensure that the MME can page UEs correctly when the subscriber has been removed from the CSG or the timer has expired. 
The CSG expiry time set to an expired value will indicate that the UE has not updated its Allowed CSG list when the UE was removed from a CSG or the CSG has expired for a temporary membership.

	
	

	Summary of change:
(

	Use the CSG expiry time information to indicate to the MME that a UE has been removed from the CSG.
Rev. 1: "Shall" is changed to "should". It is pointed out that the temporal relationship of operations is up to the operator. For one point it is clarified when it is relevant.
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	Ensuring that when a user is removed from a CSG, that the UE will still be reachable for paging before it has been informed that the it has been removed from the CSG is not guaranteed.
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2.4.22
Closed Subscriber Group Information

If a mobile subscriber has a Closed Subscriber Group (CSG) subscription, the HLR/HSS shall store Closed Subscriber Group Information which is a list of up to 50 CSG-Ids per PLMN and for each CSG-Id optionally an associated expiration date  indicates the point in time when the subscription to the CSG-Id expires; an absent expiration date indicates unlimited subscription; an expired expiration date may indicate that removal of the CSG-Id from the UE (e.g. by OMA DM or OTA update) is pending. The structure of CSG-Id is defined in 3GPP TS 23.003 [5].
On updating the VLR or the SGSN or MME, the HSS/HLR identifies the VPLMN and transfers the applicable CSG-Ids and expiration dates to the VLR or SGSN or MME. 
If an applicable (i.e. applicable for the current VPLMN) CSG-Id is added to the Closed Subscriber Group Information  in the subscriber data in the HLR/HSS, or an expiration date for an applicable CSG-Id is changed (added, modified or removed), then the HLR/HSS shall transfer applicable CSG-Ids and expiration dates to the VLR or SGSN or MME.

When a CSG-Id expires, or the expiration date is changed (added or modified) to an expired date, the CSG-Id should be removed from the UE (e.g. by OMA DM or OTA update). After successful removal of the CSG-Id from the UE, the HLR/HSS should delete the CSG-Id and, if applicable, update the VLR or SGSN or MME. The two operations may not be correlated in the sense that they may be performed independently by different systems. The temporal relationship between the two operations is out scope of this specification and therefore depends on the operator policy.
If the subscription is terminated by other means than expiry, then CSG-Ids that are not expired should not be removed at the HLR/HSS; rather the expiration date may be modified to an expired date.

CSG-Ids that are expired should not be removed from the HLR/HSS before being been removed from the UE.

NOTE:
In the VLR or SGSN or MME an expired CSG-Id subscription indicates that the UE is not allowed service in the CSG. However, since the CSG-Id removal from the UE is pending, the UE may still camp on that CSG and therefore the UE may still be paged in the CSG.  
Closed Subscriber Group Information is permanent subscriber data and is conditionally stored in HLR/HSS, VLR, SGSN, and MME.
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