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1 Introduction
RAN sharing supporting for H(e)NB was one objective of the H(e)NB mobility enhancements – part III. It was agreed that the R12 UE will signal all PLMN IDs that match the access control/membership verification for CSG member cell. For non-member hybrid and open cell, the UE will not report any PLMN ID. But there are still some ambiguity and problem for Pre-R12 UE support for this feature. In this paper, it gives the analysis for it.
2 Discussion
2.1 UE behavior of pre-R12 and R12 UE
The pre-R12 UE is the UE supporting inbound mobility to CSG cell but not a shared CSG cell. The legacy network in this paper is the network supports inbound mobility to the non-shared CSG cell, but cannot identify the PLMN ID list reported by the R12 UE if the target is a shared CSG cell.
In the last meeting report, it was noted that:

To support legacy UEs, the source eNB needs to know the primary PLMN ID of the target CSG cell. Furthermore, we either we limit Rel-9/10/11 UEs to consider only the primary PLMN ID or the source eNB assumes that the UE accesses based on the primary PLMN ID and, if not, the CN will reject the access. 
It seems that Pre-R12 UE will either only check the primary PLMN ID ,or it will check all the broadcasted PLMN IDs but the network will think the membership indication reported by the UE only indicates that whether the primary PLMN ID is in UE’s whitelist.
However, in TS 25.331, the CSG member cell is defined as below from R9:

CSG member cell: for a UE in RRC_CONNECTED, a cell broadcasting the identity of the Registered PLMN or Equivalent PLMN and for which CSG whitelist of the UE includes an entry comprising of cell’s CSG ID and the respective PLMN identity.The similar scheme used for closed cell can be reused here

As to the membership check, we could see there are three concerned parts:

1) Registered PLMN and its ePLMN stored in UE;

2) whitelist stored in UE: (PLMN1, CSG ID1), (PLMN2, CSG ID 2), (PLMN2, CSG ID 3)……
3) a PLMN list (PLMN1, PLMN2, PLMN3, ……) + CSG ID in target cell

From the definition, it can be concluded that the UE behavior regarding the membership check should be that :

Observation 1: for membership checking, UE checks the stored rPLMN and ePLMN against the PLMN list in the target cell, and then tries to match the checking result with the stored whitelist. If any PLMN ID broadcasted by the target cell satisfies the conditions, the target CSG cell will be the CSG member cell.
From above analysis, the agreement of last meeting is not correct according to the definition of CSG member cell in the specification.
Since this definition was started from R9, which means that for membership checking behavior, R9 UE and R12 UE should be the same:
Observation 2: the membership checking behavior for pre-R12 UEs and R12 UEs are the same.

On top of observation 1&2, we could further conclude that the difference between pre-R12 UEs and R12 UEs is that R12 UEs will report a PLMN list passing membership check, in addition to the membership indicator:
Observation 3: the difference between pre-R12 UEs and R12 UEs is that R12 UEs will report a PLMN list passing membership check, in addition to the membership indicator.

2.2 Network behavior upon receiving UE report

Based on the observations above, the pre-R12 UEs will report "member", if the target cell is the CSG member cell, but the network cannot know which PLMN ID(s) meet the condition from the "CSG Member indication", so the network cannot choose a proper PLMN ID to initiate the handover procedure.
To solve this problem and support pre-R12 UE in R12 network, a network based solution seems to be necessary, which could be referred to [1], i.e., in the RAN sharing case, the subscription of the CSG should be coordinated by the operator, the source RAN should be configured with a list of broadcasted PLMN identities of the CSG cells and hybrid cells, it determines the list of PLMN identities of target cell and filters out a PLMN identity, considering serving PLMN, shared network areas or local configuration. Then the pre-R12 UE can handover to the shared H(e)NB cell.
From above analysis, it is proposed,
Proposal: RAN2 to confirm the observations in this contribution and agree the network based solution to support the inbound mobility of pre-R12 UEs to a shared CSG cell.
3 Conclusion

This contribution analyzed the UE and network behaviour on the support of inbound mobility to a shared CSG cell, it is proposed that:

Proposal: RAN2 to confirm the observations in this contribution and agree the network based solution to support the inbound mobility of pre-R12 UEs to a shared CSG cell.
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