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1. Introduction

 In GERAN#45, CRs [1][2][3] on “Introduction of PS/CS handover to CSG cells” were presented and technically endorsed. The proposed handover procedure toward CSG cells includes the special check step whether access control is positive or negative toward target CSG cell by SGSN/MSC. This paper questions what causes the negative result of the access control (i.e MS is not allowed to access proposed target cell), and proposes proper handling mechanism when handover was rejected due to target CSG cell is identified as an invalid CSG cell. 
2. Discussion

2.1. Handover procedure to CSG cells
 Different from legacy handover procedure, in case of handover toward CSG cell, SGSN/MSC shall perform the access control according to the CSG Subscription List of that mobile station, based on CSG Identifier provided by BSS. This is final determination whether MS is allowed to access or not to the target CSG cell. Following is the proposed text for the access control by SGSN in [1].
Upon reception of the PS Handover Required message containing a CSG Identifier with the Cell Access Mode field set to “CSG cell”, the 3G/2G SGSN shall perform the access control according to the CSG Subscription List of that MS. If the result of the access control is positive (i.e. the MS is allowed to access the target cell), it shall continue the PS handover to the target RNC. If the result of the access control is negative (i.e. the MS is not allowed to access the target cell), it shall send the PS Handover Required Negative Acknowledge message with an appropriate cause value to the source BSS. If the CSG Identifier with the Cell Access Mode field set to “Hybrid”, the 3G/2G SGSN shall provide the membership status of the MS and the CSG Id to the target side as specified in 3GPP TS 25.413, 3GPP TS 36.413.
Proposed text for TS 43.129

 Similar access control shall be performed by MSC in case of CS handover. If the result of the access control is negative (i.e. the MS is not allowed to access the target cell), SGSN/MSC sends handover reject messages (e.g HANDOVER REQUIRED REJECT, PS-HANDOVER-REQUIRED-NACK) with cause “Invalid CSG cell”.
2.2. What causes invalid CSG cell?

 SGSN/MSC performs access control procedure based on CSG identifier provided by BSS. Generally BSS performs handover process using measurement result reported by MS. And the MS sends measurement reports only if target CSG cell has CSG ID which is stored in MS’s CSG Whitelist. Therefore it is assumed that MS has unsynchronized CSG Whitelist when the access control is failed. The possible scenario is that real CSG subscription information is updated but MS is not informed of that change yet. 
2.3. MS still believes that invalid CSG cells are valid 

 Even though BSS knows certain CSG ID is not valid to certain MS, BSS does not inform this to MS. Therefore MS shall continuously search the cells which are belonging to rejected CSG ID. That is to say, the MS shall perform unnecessary cell search and useless MIB/SIB reading and report of invalid CSG cell. Generally BSS will not trigger the actual handover procedure toward CSG cell which is belonging to rejected CSG ID of that MS. However this will increase MS power consumption in idle mode and causes service performance degradation while in connected mode due to useless MIB/SIB reading and occupying measurement report space by not allowed CSG cell.    
 
3. Proposal

 It is proposed that BSS can inform invalid CSG cell (i.e. invalid CSG ID) information on concerned MS through dedicated signaling after Handover preparation phase being stopped due to failure of access control from SGSN/MSC. If MS receives “invalid CSG cell info” from BSS, MS shall ignore CSG cells belonging to received invalid CSG ID. Consequently, MS will not measure and report these CSG cells. 
 
Proposal1. BSS is allowed to inform “invalid CSG cell info” to Mobile Station. Therefore the proper mechanism should be specified.

Proposal2. If Mobile Station receives “Invalid CSG cell info” from BSS, Mobile Station shall ignore corresponding CSG cells as candidate cells for autonomous search function and measurement report for handover. The MS can delete the corresponding CSG cells in whitelist either forever or during predefined time interval.
4. Conclusion

 GERAN agreed that the Goal of “Working Assumptions on “Inbound Mobility to CSG Cells in Connected Mode” is below
 -
To ensure that useless MIB/SIB reading/reporting is minimized (i.e. when no handover is going to occur)

 -
To ensure that inaccurate MIB/SIB reporting is minimized.
 It is clear that MS’s searching and MIB/SIB reading/reporting of CSG cells which have already been regarded as invalid in network side is useless and inaccurate. In order to achieve the above goal, proper solution should be specified. Sourcing company believes this will be small modification which explicitly increases the performance of MS mobility. Therefore above proposal should be taken into account in Rel-9 feature. 
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