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Discussion and decision
1. Introduction
During the last RAN2 meeting, some concerns were raised with the handling of inbound mobility to shared H(e)NB cell in a legacy network. This paper highlights those concerns, and proposes the way forward for RAN2
2. Discussion
When [1] was discussed, companies raised the following concerns
1) Legacy NW would not know to which PLMN the UE reporting CSG membership actually belonged

2) Concern on how it would work if a Rel-12 UEis connected to a legacy RAN,Perhaps the feature needs to be explicitly enabled by the eNB/RNC.
3) We also need to discuss how to solve it for UMTS e.g. primary PLMN does not exist in UTRAN. 

Response for 1st concern
Firstly the understanding of CSG membership should be that a UE indicates that it is a member in the IE “CSG member indication”, when it is a member of at least one of the broadcast PLMNs.
The definition of CSG member cell from TS25.331 and TS36.331 is:

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.
After extensive discussions in RAN2 this definition was introduced in Rel-9 in [4] in the same release as H(e)NB connected mode mobility. In a non-shared cell (i.e. a H(e)NB broadcasting only one PLMN), it is always the case that the UE reporting membership is a member of the pPLMN. 

This definition and understanding is not changed in [2] & [3].
In the case of a shared H(e)NB, for a legacy network if the first PLMN chosen by the network was not the member PLMN then the following may happen:
If the target H(e)NB cell was Hybrid cell:
 The UE includes IE “CSG member indication” in a measurement report, then the  Network would choose a PLMN of the target cell, but on Handover preparation the CN would indicate that the UE was not a member and the UE access to the hybrid could (one variant) be changed to be to open cell.  
If the target H(e)NB cell was Closed cell:
The UE includes IE “CSG member indication” in a measurement report, the Network chooses a PLMN, then be denied by the CN at HO preparation.

The sequences above would be repeated to other PLMNs of the target cell, in order that the network finds the appropriate one to which the UE is actually a member.
In the CRs [2], [3] the definition of member doesn’t change, therefore when a UE indicates member to a pre-release12 network, the above also applies. 

Additionally the behaviour regarding shared CSG cells is detailed in an Annex in TS23.251. The purpose of the annex is to that if it is not possible to specify complete support for Network Sharing then such deviations are documented in this Annex.

B.2
 Support for RAN sharing for CSG and hybrid cells

A cell with closed/hybrid access can only broadcast one CSG ID but may broadcast several PLMN IDs. If a cell with closed/hybrid access broadcasts several PLMNs (see clauses 5.2 and 5.2a) for a UE supporting shared network or a non-supporting UE that performs the PLMN selection (see clause 4.2.3.2), it is the operator responsibility to coordinate the CSG IDs between the operators' PLMNs. For further details on Closed Subscriber Group (CSG) and closed/hybrid access, see TS 36.300 [10] and TS 25.467 [17].
We suggest that the intention of the highlighted part is that as operators need to coordinate deployments to assign unique CSG Ids to shared H(e)NB cells (i.e not use same CSG Id for different PLMNs), then the network is aware of the shared H(e)NB cells from the CSG Id, and therefore can take the appropriate actions/implementation such as detailed above.
Response for 2nd concern
The concern is whether the Rel-12 UE should report information (i.e shared PLMN members) to a legacy RAN, as the legacy RAN cannot use the information. 

If the network sets an indicator in the measurement control for the UE to provide the PLMN membership list, then we would save bits over the air when the UE either was requested not to report the PLMN membership list, or in the case that the rel-12 UE is reporting to a rel-11 network (as the pre release 12 network would ignore the Rel-12  non-critical extension)
Proposal: To discuss for LTE and UMTS if the Measurement control should be updated to include an indication from the network that the UE needs to provide the PLMN membership list.

Response for 3rd concern
Currently for UMTS, if the network  includes IEs “Inter-frequency SI Acquisition” or “Intra-frequency SI Acquisition” in a Measurement Control message,  the UE in the measurement report doesn’t report the primary PLMN (i.e. the PLMN broadcast in the MIB IE “PLMN Identity”) when reporting the System Information of the target CSG cells. 

For Rel-12 in [3] it is now proposed that the UE reports all PLMNs of the target cell of which it is a member. The list of PLMNs of which the UE is a member would be from the PLMNs broadcast in the MIB IE “PLMN Identity” and IE “Multiple PLMN List”. Therefore allowing a list of upto size 6.
3. Conclusions
It is suggested that RAN 2 should firstly decide on the proposal

Proposal: To discuss for LTE and UMTS if the Measurement control should be updated to include an indication from the network that the UE needs to provide the PLMN membership list.

And further to agree the set of CRs in [2] & [3]
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