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1 Introduction
In RAN#51, a new SI: further enhancements for HNB and HeNB[1] was agreed. An Email discussion was launched after last meeting in RAN3. In this paper, we discuss the support of HNB RAN sharing in RAN2.
2 Discussion
To support RAN sharing, is the HNB required to broadcast more than one CSG-ID? This issue was discussed in RAN2#73bis and the following agreement was reached:
· Consensus to consider the CSG-ID part of all broadcast PLMN's
We’ll take the above agreement as the base line for the following discussions, i.e. HNB only broadcasts one CSG-ID and the CSG-ID is valid in all of the broadcasted PLMNs.

2.1 Cell selection and cell reselection in RAN sharing scenario
Based on 25.304, a cell is considered as suitable cell as below:
suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. Such a cell shall fulfil all the following requirements.

-
The cell shall be part of either: 

· the selected PLMN, or: 
· the registered PLMN, or:
· a PLMN of the Equivalent PLMN list
-
For a CSG cell, the CSG ID broadcast by the cell is present in the CSG whitelist associated with the PLMN for which the above condition is satisfied;

According to the latest information provided by the NAS.

-
The cell is not barred, see subclause 5.3.1.1;

-
The cell is part of at least one LA that is not part of the list of "forbidden LAs for roaming" [9], which belongs to a PLMN that fulfills the first bullet above;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.1.2.
In non-RAN sharing scenario, when cell (re)selection is triggered, the UE will select the CSG cell when the CSG ID broadcast by the cell is present in the CSG whitelist associated with the PLMN (sPLMN, rPLMN or ePLMN of the UE). 
In RAN sharing scenarios, for a shared CSG cell, there may be more than one PLMN+CSG ID entry in UE CSG whitelist and the associated PLMNs are part of rPLMN or ePLMN. Which PLMN is selected in this case?

In [2], for  PLMN selection procedure for macro RAN sharing scenario, it is specified:

When the MS reselects to a cell in a shared network, and the cell is a suitable cell for multiple PLMN identities received on the BCCH the AS indicates these multiple PLMN identities to the NAS according to 3GPP TS 25.304 [32] and 3GPP TS 36.304 [43]. The MS shall choose one of these PLMNs. If the registered PLMN is available among these PLMNs, the MS shall not choose a different PLMN.
In [2], for the non-sharing scenario of the PLMN selection, it is also specified:

The MS selects and attempts registration on other PLMN/access technology combinations, if available and allowable, in the following order:

i)
either the HPLMN (if the EHPLMN list is not present or is empty) or the highest priority EHPLMN that is available (if the EHPLMN list is present) ;

From simplicity point of view, we think the principle above should be re-used as much as possible also for HNB sharing scenarios, so it is proposed that UE select the PLMN based on following order:

· If the rPLMN of the UE is broadcast in the target cell and the rPLMN + CSG ID is broadcast in the target cell in UE CSG whitelist, UE selects the rPLMN.

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

· If one of UE’s ePLMN is broadcast in the target cell and the ePLMN + CSG ID is broadcast in the target cell is in UE CSG whitelist, UE select the ePLMN. If more than one ePLMN+CSG ID in UE CSG whitelist, UE will select the ePLMN based on the broadcast order.
As this impacts CT1 specification, it is proposed to send an LS to CT1 if RAN2 could reach some consensus.
Proposal 1: RAN2 to discuss the proposed principle of PLMN selection during cell (re)selection for HNB sharing scenarios and send an LS to CT1 for confirmation.
2.2 Inbound mobility 

Several solutions for inbound mobility to shared HNB cells are proposed, which are under RAN3 email discussion till RAN3#75:
Solution 1a: UE reports all of the PLMN(s) which passed primary access check.  Source RAN node will decide which one to be selected. Finally the CN node verifies the CSG membership check for the PLMN selected by the source RAN node.
Solution 1b: UE reports all the PLMN(s) shared by the target. Source RAN node selects some of them and passes its selection to the CN to verify which PLMNs can pass the access check. New handshake procedure between RAN node and the CN is introduced. In this procedure the CN node returns the subset of the PLMN IDs and the source RAN node selects one.
Solution 1c: The CN node sends UE’s CSG subscription information to the RAN node when call is established on macro cells. UE reports all the PLMN(s) shared by the target in Measurement report message. The source RAN node verifies if the UE is allowed to access the target cell based on the CSG subscription information provided by the CN and selects the target PLMN.
Solution 2: UE selects one of the broadcasted PLMN passing access and CSG membership check and reports it to the RAN node in the Measurement Report message. The same rule as in 2.1 can be applied.

Solution 3: UE reports all the PLMN(s) shared by the target in the Measurement reports message. The source RAN node chooses some of them and provides them to the CN node. The CN node subsequently verifies the CSG membership for each of the indicated PLMNs and the CSG identity. If the CSG membership check succeeds for more than one PLMN identity, the source MME/SGSN selects the PLMN identity.
For solution 1b, 1c and 3, the UE shall report the full PLMN list broadcast in the target cell in the Measurement Report message. For solution 1a, the UE reports a subset of the PLMN list passing access and CSG membership check. For solution 2, the UE only reports one PLMN passing access and CSG membership check according to an order.
All the solutions affect the UE side. UE shall report more than one PLMN in the measurement reports message of all the solutions except solution 2. They will have more impact on the Uu interface. The Measurement Report message will become much larger than before to include several PLMN IDs, and this will cause more overhead and transmission delay on the Uu interface.
Comparing the solutions 1a and 2, the complexity of UE’s behaviour is different. For solution 2, the UE is only required to find one PLMN according to the order. If it finds one PLMN that satisfied the rule, it will have to match the rest of the PLMNs broadcast in the target cell with its whitelist. For solution 1a, the UE has to match all the PLMNs to find out the subset of the PLMNs passing primary access check. So considering the UE and Uu impact, it is proposed:
Proposal 2: It is proposed RAN2 to agree that UE only reports one PLMN and solution 2 is selected.
3 Conclusion

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

Proposal 1: RAN2 to discuss the proposed principle of PLMN selection during cell (re)selection for HNB sharing scenarios and send an LS to CT1 for confirmation.
Proposal 2: It is proposed RAN2 to agree that UE only reports one PLMN and solution 2 is selected.
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