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1 Introduction
During the evaluation of the support of enhanced mobility between Macro and HNB, a possible enhancement of such mobility procedure consists of allowing Enhanced SRNS Relocation from macro cells to Hybrid HNB cells via an Iur interface between macro RNC and HNB GW. The main problem of support the mobility is to how to perform Membership Verification for the UE relocating to the target Hybrid HNB. Several solutions of membership verification from Macro to HNB handover for CSG UEs have been proposed and listed in [1]. In this paper, it gives the detailed analysis and comparison for these solutions and proposes to select one for further standard work.
2 Discussion
There are two basic solution groups for the membership verification (MV) in handover procedure from macro to HNB for CSG UE: either MV in the CN(solution 1) or MV in the HNB-GW(solution 2).
The first issue is to select the node to perform the MV, it is proposed to locate the MV in the CN for following reasons:
· The HNB-GW is not the proper node to store UE CSG subscription information
It was agreed in R8 that the CSG UE’s CSG subscription is stored in the HLR/HSS, and the UE’s subscription data should not be propagate to the RAN node. The SGSN/MSC can get this in some particular procedure like Insert Subscriber Data Procedure. The AC and MV are performed in CN for CSG UE since R8. It is not necessary to break this rule for the later enhancement. 

Furthermore, there is no interface between the HLR/HSS and the HNB-GW. The HNB-GW can only obtain the UE’s subscription data from HLR/HSS through the SGSN/MSC. Additional procedure will be introduced for the HNB-GW to get and update the information, which will introduce the extra functionality in the HNB-GW and extra signalling load over Iu to update the subscription information. 
· The CN should be informed about the CSG change for charging once inter-CSG handover is performed.
The charging for the CSG UEs in the HNB cell is based on the CSG ID. The CN performs MV and charging for a UE based on the CSG ID reported by the RAN node in the handover procedure. Even if the HNB-GW performs MV, the CSG ID info shall be reported to the CN in other procedure. The charging for the UE in the HNB cell will be delayed and an exception for the CN node that not performs MV when receiving the CSG ID is necessary.
Proposal 1: The Membership verification for Macro to HNB handover of CSG UEs should be located in CN.
There are four options in the solution group of MV in the CN, the following paragraphs give further analysis and comparison on these solutions: 
Solution 1a: Source RNC triggers MV before initiating handover
The source RNC has to initiate the Access query procedure before it send Relocation Required message to the CN. This is not consistent with the little impact on macro principle.
Solution 1b: Target HNB triggers MV before accepting handover.
There will be an extra delay when performing the access control, but it is acceptable to guarantee the target HNB cell perform the admission control based on the correct information.
This approach is also applicable for the inbound handover to closed HNB case.
Solution 1c: Target HNB triggers MV during handover, first accepting the UE as a non-member and later upgrading it according to MV outcome
Additional reconfiguration procedure is needed when the UE’s member status is different from the time that HNB first accepting the handover.
If the UE is the member of the target cell, it will be accepted as non-member. When the target suffered from overload, it may be rejected because of lacking resources. But it shall be accepted by occupying other non-member UE’s resources which is already accessing the target cell.
This approach is not applicable for the inbound handover to closed HNB case.
Solution 1d: Target HNB triggers MV during handover, first accepting the UE according to its reported CSG membership status and later downgrading it if MV fails.
Additional reconfiguration procedure is needed when the UE’s member status is different from the time that HNB first accepting the handover.
From network point of view, the report information by the UE cannot be fully trusted. If the CSG membership status reported by the UE is not correct, it will affect the admission control in the target HNB cell. 

This approach is not applicable for the inbound handover to closed HNB case.
Based on the analysis above, it is proposed,

Proposal 2: To select solution 1b, target HNB triggers MV before accepting handover, for further standard work.
3 Conclusion

From the analysis above, it is proposed RAN3 to discuss and agree the following proposal.
Proposal 1: The CN performs membership verification in case of Macro to HNB handover.
Proposal 2: To select solution 1b, target HNB triggers MV before accepting handover, for further standard work.
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