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Abstract of the contribution: The following proposal is related to a procedure to synchronize a user hybrid cell CSG membership list between UE and network.
1. Introduction
The following proposal is related to a procedure to synchronize a user hybrid cell CSG membership list between UE and network. Currently, user’s hybrid cell membership is only update through an OTA message(please refer section 6.5.3 of TS23.060) and the user allowed CSG list is updated accordingly. There is no other way to update the Allowed CSG list of a user when the user is added or removed from hybrid cell CSG subscription.If the OTA message is lost or not received by the UE, then it will impact the UE mobility function. The proposal given below highlights the possible impact on the UE behavior and proposes solution to resolve these issues.

2. Discussion
2.1 User is added as a CSG member of a hybrid cell.

During Location Registration procedure on Registration Area (e.g. Manual CSG Selection procedure, or Registration Area change), a UE shall not add selected CSG ID in its Allowed CSG List if the Location Registration procedure is successful on Hybrid cell even if a UE is a member of CSG associated with the selected CSG ID. Please refer section 5.5.4 of 3GPP TS 22.220 V9.2.0 and Note 3 of section 6.5.3 of TS23.060.
This will have following two impacta on the UE:
1) UE can’t perform autonomous search on a member CSG ID of a hybrid cell 

If the selected CSG ID is not included in the Allowed CSG List, then UE will treat the Hybrid cell as normal cell and perform normal cell reselection. UE shall not perform autonomous search to find this cell and hence won’t be able to find hybrid cell in autonomous search although UE is member of the CSG ID. During cell reselection procedure UE is not able to apply implicit CSG priority rule for the hybrid cell.

2) Inbound Mobility is impacted

UE shall not send proximity indication during inbound mobility to the hybrid cell even if UE is member of the CSG ID as this not in the UE’s Allowed CSG List. Hence network won’t able to handover UE to hybrid cell and hence UE won’t be able to access priority based QoS which it could if CSG ID was in the Allowed CSG List.
2.2 User is removed from CSG subscription of a hybrid cell.
Currently, only OTA message is used to update the membership of a UE for a hybrid access mode CSG. UE subscription of a hybrid access mode CSG may not be synchronized with the UE Allowed CSG list, in case the OTA message is sent to update UE allowed CSG list when the UE membership subscription expired and the UE is switched off or out of coverage. In this case the allowed CSG list of a UE still contains the CSG Identity of the hybrid cell and will treat the hybrid cell as a CSG cell. This will have following three impacts on UE:
1) UE will apply preferential CSG cell selection/reselection rules for the hybrid cell.
In cell selection/reselection procedure, a member UE will treat a hybrid cell as a CSG cell and will apply preferential CSG Cell selection/reselection procedure as described above in section 5.2.6.4 of TS 25.304 and may not be able to camp on the better quality cell available on other frequency. On the other hand as the user membership has expired on the hybrid cell, a UE may not get the preferential QoS on the hybrid cell anymore as per section 5.3 of TS22.220.
2) Unnecessary Autonomous search will be started in idle mode.
In the moving case, UE will unnecessarily apply the autonomous search, when UE is near its proximity and hence wastes UE battery power.

In corner case, if the CSG Identity of hybrid cell is the only entry in the UE’s CSG white list, then the UE will not switch off the autonomous searching functionality as per section 5.2.6.4 of TS 25.304. This will consume a lot of UE battery power unnecessarily.

3) Inbound mobility will be impacted.

In Inbound mobility case, UE will still treat this hybrid cell as a member CSG cell and will send proximity indication to network. The network may configure autonomous gap to get SI report to prepare for HO to this cell. This is unnecessary step and will consume network resource and UE resource as well.

3. Proposal

1) Network will send a CSG membership indicator to UE during Location Registeration and Service Access procedure 

During a Location Registration Procedure or service access procedure on hybrid cell, network will send indicator indicating if UE is the member of the associated CSG ID or not. UE after reading this indicator shall update its Allowed CSG List according to the indicator value.  

2) Network will reject Location Registration procedure or Connection Management Procedure.
A network will reject Location Registration procedure or Connection Management Procedure with a cause indicating that UE is not a member of hybrid mode CSG, when UE performs Location Registration Procedure or Connection Management Procedure on a hybrid cell where the UE CSG membership has been expired. After the UE receives reject message with cause value indicating UE is not a member of a hybrid mode CSG, the UE shall remove CSG Identity corresponding to the Hybrid mode access CSG from its Allowed CSG list. This will synchronize the UE stored Hybrid mode CSG subscription and network stored hybrid mode CSG subscription.

4. Conclusion
1) Network will send a CSG membership indicator to UE during Location Registeration and Service Access procedure 
2) Network will reject Location Registration procedure or Connection Management Procedure.
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