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1. Introduction
Paging optimization allows the network to only page a UE at those HeNBs which have the TAI in the UE's registered TAI list and the CSG ID in the UE's Allowed CSG list. 

One issue that arises is the interaction between paging optimization and the synchronization between the network and the UE of the Allowed CSG list. For example, 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.
2. Discussion
We propose to introduce a new field defined as the CSG State in the Allowed CSG list to enable the network to know whether to page a UE at a CSG after the subscriber has been removed. 
The CSG state will have 2 possible values:

- 
remove pending – value of the CSG state when the user has been removed from the CSG by the CSG manager but the UE has not yet been informed and updated the Allowed CSG list.
-
 accept – value of the CSG state when the Allowed CSG list in the UE is updated 
NOTE:
There is an additional CSG state that we are proposing in [1] defined as accept pending that is used to support the requirement in TS 22.011 section 8.3.1 to obtain the consent of an invited member or guest before being added to a subscriber group.

The CSG state is included in the Allowed CSG list information sent between the HSS and the MME.
The update of the CSG state when a subscriber is removed from a CSG uses the following procedure:

1.
When a subscriber is removed from a CSG, the HSS updates the subscriber information to set the CSG State in the Allowed CSG list for that CSG to remove pending. If the UE is currently attached at an MME, then the HSS sends an Insert Subscriber Data (IMSI, Subscription Data) message to the MME indicating the new CSG State for that CSG.
2.
At this point the MME knows that the entry for this CSG in the Allowed CSG list of the UE has not yet been removed, and that the UE may be camped on a CSG cell for that CSG in idle mode. In order to ensure a page reaches the UE, the MME shall page the UE at all CSGs where the CSG State is set to remove pending and that advertise a TAI where the UE may be camped.

3.
If the UE performs the application level update using the OMA DM procedures, then the Allowed CSG list on the UE will be synchronized to the one on the network.  The HSS will then send an Insert Subscriber Data (IMSI, Subscription Data) message to the MME indicating the CSG has been removed from the Allowed CSG list.
4
In the event the UE accesses a CSG whose CSG state is remove pending either due to being paged at the CSG or through automatic or manual reselection, the MME shall send a reject message with reason code #25 (Not authorized for this CSG). The UE will perform a manual update of the Allowed CSG list to remove the entry for this in the Allowed CSG list. The MME will inform the HSS using the Notification procedure to remove the CSG from the Allowed CSG list stored in the subscriber data. In this case the OMA DM procedure to update the Allowed CSG list for this CSG will not be needed.

Proposal: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information by the MME and the HSS.

3. Conclusions

It is proposed to agree to the following changes to support paging optimization when a user is removed from a CSG and the Allowed CSG list on the UE is out of sync with the one on the network:

Proposal: Include a CSG State field in the Allowed CSG list maintained as a part of the subscriber information by the MME and the HSS.
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