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1 Introduction
Several solutions are agreed to add to the TP for H(e)NB RAN sharing [1]. A final solution selection is under going after last meeting. In this paper, we compare the existing solutions and proposed one solution for the inbound mobility to a shared H(e)NB cell.
2 Discussion
2.1 UE behaviour for supporting H(e)NB RAN sharing
In current RAN2 specification, the UE will consider the CSG cell suitable only when the CSG ID which is broadcast in the target CSG cell is in UE’s CSG whitelist and its associated PLMN is UE’s RPLMN or ePLMN. But if the target CSG cell is shared and several PLMNs are satisfied with above rule, the UE’s behaviour is not specified currently.
In idle mode the UE will take the responsibility to select a PLMN in the shared H(e)NB cell when it  has no connection to the network. The UE will select a PLMN according to a rule which is now under discussion in RAN2.

2.2 Solutions comparison for inbound mobility to a shared CSG cell
The following solutions are listed for the PLMN selection function in the TP:

· Solution 1: eNB/RNC selects PLMN (1a, 1b, 1c)
· Solution 1a: The UE reports the subset of the broadcasted PLMN identities passing access and CSG membership check, the eNB/RNC selects one.

· Solution 1b: The source eNB/RNC initiates an additional CSG Query procedure to the CN and selects one PLMN based on the access check results provides by the CN.
· Solution 1c: The CN provides CSG subscription information to the source eNB/RNC and it selects on PLMN based on the access check results.
· Solution 2: UE selects PLMN based on a rule
· Solution 3: MME/SGSN selects PLMN
In the current handover procedure in a macro network when network sharing is introduced, the RAN node is responsible for PLMN selection since the UMTS UE can not read the SI info and reports PLMN to the network. And thus in existing specification the CN node has no PLMN selection function. In solution 3, the eNB/RNC has to provide the shared PLMNs information of the target cell to the CN node which will have great impact on the S1/Iu interface. Besides, several nodes e.g. UE, RAN and CN need to be updated and other working groups like SA2, CT need to be involved. In summary, solution3 requires much more specification modification than other solutions, and a new function needs to be introduced in the CN, while other solutions can reuse the existing CSG access check function. So solution 3 is not preferred.
But in inbound mobility, UE has to perform the primary access check and report the result to the network. If the UE does not support H(e)NB sharing, it will only check the primary PLMN broadcast in the target shared H(e)NB cell with its whitelist. And the inbound mobility will not be triggered if the UE reports non-member to the network while the PLMN other than the primary PLMN is in its whitelist. So in fact legacy UE can not be supported in the solutions.
And additional CSG Query procedure will be introduced to the inbound mobility procedure for solution 1b, which will cause some delay and signalling overhead. If the CSG Query procedure is performed, the CN node is necessary to check whether the source has selected the PLMN and provides in the CSG Query procedure, otherwise a duplicated access control is needed. This will add complexity to the CN node. So solution 1b is not preferred.

For solution 1c, the source performs access control for the UE and the CSG ID is still necessary to included in the Handover/Relocation Required message to complete CSG ID verification and charging purpose. Then the CN will do access control again when receiving this message. And since the UE subscription information cannot be passed to the RAN node for security reasons, solution 1c is not preferred.  
Solution 1a and 2 can avoid the above problems and have little impact on the exiting inbound mobility procedure. Then they will be analyzed in the following.
· Applicability for the solutions
In macro, the source RAN node selects one PLMN ID according to UE’s ePLMN list information or pre-configured information if it supports RAN sharing.

In LTE, the UE’s ePLMN list can be transferred to the eNB normally, so there is no problem.
In UMTS, the RAN node shall get SNA list information for reference. While in current specification, the corresponding IE is optional. If the CN does not provide this information for a UE to the source RAN node, the procedure of handover to a shared HNB cell will be failed even if the UE supports to report PLMNs to the network. Moreover, the UE can only support to handover to the HNB cell with the PLMN of UE’s RPLMN and ePLMNs. But in SNA list, the source RAN node can not distinguish which is UE’s ePLMN list. This will also cause handover failure.

If the source RAN node can not support PLMN select function, solution 1a can not work. While solution 2 has no this problem since the source RAN node only need to handover the UE to the PLMN that is selected by the UE.

· UE impact

· For solution 1a, the UE have to match all the PLMNs to find out the subset of the PLMNs passing primary access check. Moreover, the information reported by the UE is not clear for this solution.

If the target is closed and hybrid mode, the UE will report all the PLMNs passing access check to the network. But if none of the PLMN ID and CSG ID is in UE whitelist, does the UE need to report this cell and its shared PLMN list? Since the PLMN selection function is located in RNC/eNB, then all the info shall be provided to the RNC/eNB and the UE shall not perform the first filtering function as in inbound mobility to a non-shared H(e)NB cell.
So it is necessary to discuss this scenario and define the reporting PLMNs’ rule for the UE. 
· For solution 2, the reporting rule is clear for the UE and it is only required to find one PLMN. The PLMN selection is not based on a rule but not the UE implementation.

For example, the UE can select and report the PLMN when the target cell is closed mode by the following rules:

· If the rPLMN broadcasts in the target cell and the rPLMN + CSG ID is in UE CSG whitelist, the UE selects the rPLMN and reports it to the source with ‘member’ indication.

· If the UE’s HPLMN broadcasts in the target cell and the HPLMN is part of UE’s ePLMN and the HPLMN + CSG ID is in UE CSG whitelist, UE selects the HPLMN and reports it to the source with ‘member’ indication.

· If one of UE’s ePLMN broadcasts in the target cell and the ePLMN + CSG ID is in UE CSG whitelist, UE selects the ePLMN and reports it to the source with ‘member’ indication. If more than one ePLMN+CSG ID in UE CSG Whitelist, UE will select the ePLMN based on the broadcasted order.
· If none of the PLMNs and CSG ID broadcast in the target cell are in UE CSG whitelist, it will report ‘non-member’ to the network.

It is specified in [2] that: the UE shall treat detected hybrid cells as CSG cells if the CSG ID and any of the broadcasted PLMN identity of the hybrid cell is in the UE’s CSG whitelist and as normal cells otherwise. Then this can be reused here when the UE measures and reports for a hybrid cell.
The reporting rule for the UE is clear and if it finds one PLMN satisfied the rule, it will not have to match the rest PLMNs broadcasts in the target cell with its whitelist. The UE could select one PLMN according to the same rule as it used in cell reselection, and therefore the UE behaviour is uniform in both procedures and no new effort is needed.
· Signalling overload
For solution 1a, if the source has to get comprehensive information to perform PLMN selection, the UE may report all the PLMN IDs and its member status to the network. Then the impact and overhead for Uu interface shall not be neglected. And in UMTS, the UE is not required to report PLMN in the Measurement Report message. The UE now has to report several PLMNs to the network which has greater specification impact than solution 2.
For solution 2, the UE only reports one PLMN and member indication to the network according to a rule. The solution is clear and has little impact on Uu interface.

Considering the above analysis, it is proposed:
Proposal: It is proposed that RAN3 to agree that UE only reports one PLMN in handover procedure.

3 Conclusion

From the analysis above, it is proposed RAN3 to discuss and agree the following proposal.
Proposal: It is proposed that RAN3 to agree that UE only reports one PLMN in handover procedure.
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