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1 Introduction
In the RAN#58 meeting, the WI “Further enhancements for H(e)NB mobility-Part 3” for R12 was agreed. The functionality of RAN sharing is included. Some specification work is necessary in RAN2. An LS [1] was sent from RAN3 about inbound mobility to shared H(e)NB cell, and the solution was selected. RAN2 sent a reply LS [2] to confirm the feasibility of the solution. But the evaluation in RAN2 is mainly focus on the LTE, while the solution has much impact on the UMTS than LTE. So in this paper, the applicability and the impact on Uu interface of this solution is analyzed and another solution for inbound mobility to a shared HNB cell is proposed for UMTS HNB.
2 Discussion
Based on the discussion in RAN3, the UE impact cannot be avoided. Since the UE subscription information cannot be passed to the RAN node for security reasons, the solution (solution 1a) described in the WID paper [3] is:
· The UE reports the subset of the broadcasted PLMN identities passing access check and CSG membership check, the eNB/RNC verifies access check for the PLMNs indicated by the UE and selects one if multiple pass the access check and finally the MME/SGSN verifies the CSG membership check for the PLMN selected by the source eNB/RNC.
If the solution suggested in RAN3 is adopted for UTMS, some restrictions could be expected.
2.1 Problems of adoption the solution suggested by RAN3 in UMTS
In current LTE 36.331 specification, the UE already can report the plmn-IdentityList in the IE MeasResults within the MeasurementReport message. So for the solution 1a for LTE, only some clarifications in the procedure description are necessary for the UE to report PLMN ID list when it performs inbound mobility to a shared H(e)NB cell. ASN.1 modification can be avoided just with some small updates in the specification for LTE.
But for UMTS, the UE will not report any PLMN Id in the Measurement Report message currently. If the solution 1a should be adopted in UMTS, the specification impact is obvious since ASN.1 impact is unavoidable and the impact on UE and Uu interface can not be neglected.
· Signalling overload
When a UE measures a shared HNB cell, it shall report all the PLMN Ids that passing access check or CSG membership check. It is more likely that more than one PLMN ids are satisfied. So the UE shall include all these PLMN Ids in the Measurement Report message. So the Measurement report message shall be extended to include even 5 PLMN Id. In this case the Uu interface impact and overhead cannot be neglected. Moreover the suggested solution is basically the network solution and the PLMN selection function is located in RNC. Then all the info shall be provided to the RNC especially for the hybrid cells because all the UE can access the hybrid cells. More PLMN ids and membership status info should be included in the related message. The ASN.1 modification and signalling overload become more serious.
· UE impact

For the solution suggested by RAN3, the UE has to match all the PLMNs to find out the subset of the PLMNs passing primary access check. The UE has to not only judge whether the target cell can access if one PLMN in its whitelist, but also expend more time to find out all satisfied PLMNs. The UE behaviour is complex.
In UMTS, the source RNC may not get the SNA Access Information (the IE is optional in current specification) for reference to select a PLMN broadcasted in the target shared cell. And the source RNC cannot get the exact UE’s ePLMN list to perform PLMN selection. In this case, the suggested solution can not work. Then other solution can be considered for UMTS case. As specified in [4], there is a rule for PLMN selection in network sharing case, so considering the little impact on UMTS, it is proposed to adopt a similar rule: the UE selects one specific PLMN and report it to network.

2.2 Proposed alternative solution for UMTS
Alternative Solution : The UE selects one PLMN and reports it to the RNC. The RNC selects this PLMN to initiate the handover procedure. The UE selects the PLMN according to the following rules, to be followed in order:
· If the rPLMN broadcast in the target cell and the rPLMN + CSG ID broadcasted in the target cell in UE CSG whitelist, UE selects the rPLMN.

· If the UE’s HPLMN broadcast in the target cell and the HPLMN is part of UE’s ePLMN and the HPLMN + CSG ID broadcasted in the target cell in UE CSG whitelist, UE selects the HPLMN.

· If one of UE’s ePLMNs broadcasted in the target cell and this ePLMN + CSG ID broadcasted in the target cell is in UE CSG whitelist, UE selects this ePLMN. If more than one ePLMN meets the condition, UE will select the ePLMN based on the broadcasted order.

In the proposed alternative solution the UE selects the PLMN and reports it to the source node to avoid PLMN selection function in the source node. This can solve the problem mentioned above if the source node is not provided necessary information to perform PLMN selection for the UE.
For the proposed alternative solution, if the target cell is closed and one or more than one PLMN IDs and CSG ID broadcasted in the target are in the whitelist, the UE only reports one PLMN and member indication to the network according to the rule illustrated above. If none of the PLMN in UE’s whitelist, the UE reports a PLMN according to the order regardless whether the PLMN is in UE’s whitelist. The solution is clear and has little impact on Uu interface (only reports one PLMN on the Uu interface).

For the proposed alternative solution, the UE is only required to find one PLMN. If it finds one PLMN satisfying the rule, it will not have to check the rest of the PLMNs broadcasted in the target cell against its whitelist. The UE just selects one PLMN according to the rule as similarly used in cell reselection, and therefore the UE behaviour is uniform in both procedures and no new effort is needed.

Considering the above analysis, it is proposed:
Proposal: It is proposed RAN2 to agree that UE only reports one PLMN in handover to a shared HNB cell for UMTS.
3 Conclusion

From the analysis above, it is proposed RAN2 to discuss and agree following proposals.

Proposal: It is proposed RAN2 to agree that UE only reports one PLMN in handover to a shared HNB cell for UMTS.
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