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1   Introduction
RAN3 agreed solution 1a for supporting inbound mobility to shared CSG cell. At last RAN3#79 meeting[3], there was further agreement that mobility towards hybrid/open shared H(e)NB is allowed. 
This contribution discusses whether standardize improvements on top of existing mechanisms are needed.
2   Discussion
2.1 Inbound mobility to hybrid cell

If the target cell is a hybrid cell, there are two issues:

Issue 1: How the source (H)eNB knows the target hybrid cell is shared and the target cell broadcast PLMN ID list

Without RAN sharing, the source (H)eNB can know all the necessary information for inbound mobility in ‘si-RequestForHO procedure’ i.e. PLMN ID, CSG ID, membership status, TAI, target eNB ID. The source (H)eNB doesn’t need to save neighbor HeNB information in its neighbor relation.

In case of RAN sharing, the source only knows the primary PLMN ID (included in ECGI).

If the primary PLMN ID is not rPLMN or ePLMN of the UE, the source will not trigger a handover even if there is PLMN ID broadcast by the target passing access and membership check.

The UE may lose its connection.
The source (H)eNB can acquire the target cell broadcast PLMN ID list during ANR. But there is no PLMN ID list reporting in ‘si-RequestForHO procedure’. If the source (H)eNB wants to know the target cell is shared and the broadcast PLMNs for handover, there are two approaches:
Method 1: the source (H)eNB saves the neighbor HeNB information in its neighbor relation.

If there are many HeNBs in the macro coverage, this approach means the macro needs to save all the HeNB information in its NRT. It’s a big burden for eNB. After the HeNB powers off, some of the parameters may be changed e.g. PCI/PSC. In this case, there is no way to update the NRT in the macro eNB. The macro eNB may save redundant information for one HeNB. This make the NRT more huge.
Method 2: the UE also reports the PLMN ID list (full or some subset of broadcast PLMN ID list which passing access control or passing access and CSG membership check).
Approach 2 can avoid the macro to save HeNB info in its NRT.
Issue 2: How the source (H)eNB knows the subset of PLMN ID that passing access and CSG member check

The source (H)eNB doesn’t know that in which PLMN and the broadcast CSG ID is in UE allowed CSG list. The consequences would be that UE is a member in one PLMN of target cell but UE will be accepted as non member in target cell. This leads a very bad user experience.
Method 1 for issue 1 cannot solve issue 2. Method 2 can solve both issues. The UE reporting PLMN ID list in ‘si-RequestForHO procedure’ was agreed for CSG. It is not a big deal to also have it for hybrid.
Observation: Standard approach for supporting inbound mobility to hybrid HeNB is beneficial.

If the target is a hybrid cell, there are two cases:
Case 1: The target cell is a CSG member cell: the cell broadcasting the identity of the Registered PLMN or Equivalent PLMN and for which CSG white list of the UE includes an entry comprising of cell’s CSG ID and the respective PLMN identity. 

In this case, it is better for the source eNB/HeNB to select the target PLMN that is rPLMN or ePLMN of the UE and the broadcast CSG ID and the concerned PLMN ID are in UE allowed CSG list. RAN3 already agreed the UE reporting mechanism for CSG case. The same UE reporting mechanism can be used for this case i.e. the UE reports the subset of PLMN IDs that passing access and CSG membership check.
Case 2: The target cell is not a CSG member cell: the broadcast CSG ID and any PLMN ID(rPLMN or ePLMN of the UE broadcast by target cell) is not in UE allowed CSG list.
In this case, the UE will not report any PLMN IDs according to the agreed mechanism. If so, the source eNB doesn’t know the target cell is shared and the target cell broadcast PLMN IDs. In order to solve the issue, the UE can report all the broadcast PLMN IDs or the PLMN IDs that are matching with rPLMN or ePLMN of the UE broadcast by the target cell. For the size critical reason, reporting the PLMN IDs that are rPLMN or ePLMN of the UE broadcast by the target cell is better.
Proposal 1: If the target cell is a hybrid and is a CSG member cell, the UE reports the subset of the broadcasted PLMN identities passing access and CSG membership check (conform to CSG case). If the target cell is a hybrid and is not a CSG member cell, the UE reports the subset of the broadcasted PLMN identities passing access check.
2.2 Inbound mobility to open HeNB cell

If the target cell is an open access mode HeNB cell, issue 1 still exists:

Issue 1: How the source (H)eNB knows the target open access mode cell is shared and the target cell broadcast PLMN ID list

If PLMN ID reporting for hybrid is agreed i.e. the UE reports the subset of the broadcasted PLMN identities passing access check, the same mechanism can be used for open access mode. It will come for free. The UE reporting approach can avoid the eNB to save much HeNB information in its NRT as discussed in 2.1.
Proposal 2: If the target cell is an open access mode cell, the UE reports the subset of the broadcasted PLMN identities passing access check. 
3   Conclusion
This contribution discussed the solution for inbound mobility to shared hybrid cell and shared open access mode cell. It is proposed to agree the following proposals and send the LS[4] to RAN2.
Proposal 1: If the target cell is a hybrid and is a CSG member cell, the UE reports the subset of the broadcasted PLMN identities passing access and CSG membership check (conform to CSG case). If the target cell is a hybrid and is not a CSG member cell, the UE reports the subset of the broadcasted PLMN identities passing access check.

Proposal 2: If the target cell is an open access mode cell, the UE reports the subset of the broadcasted PLMN identities passing access check. 
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