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Discussion
1 Introduction
For the couple of past RAN2 meetings, RAN sharing of CSG cell has been discussed, and a set of CRs was prepared during the recent e-mail discussion, by which it was agreed that that CSG ID is applicable for all broadcast PLMN to support RAN sharing of CSG cell while the PCI range of CSG cells remains only applicable for primary PLMN for some reason. In this document, we focus on the applicability of PCI range of CSG cells, by briefly reviewing how the PCI range is beneficial, and describing how CSG non-capable UE can be affected by the limited applicability of PCI range of CSG cell.

2 Discussion
2.1 The benefit of knowing PCI range of CSG cell for CSG non-capable UE
For CSG non-capable UEs, the main benefit of knowing PCI range of CSG cells is to be able to exclude CSGs cell within the PCI range from reselection candidates. If CSG non-capable UE has no knowledge of PCI range of CSG cells, the UE may attempt to reselect the CSG cell, i.e., UE would read system information of the CSG cell and then it would become aware that the cell is not accessible, and the UE would refrain from the CSG cell, and then try to reselect other cell. But if the CSG range is known, such stupid reselection attempt can be avoided from scratch. 
2.2 Cell reselection attempts by CSG non-capable UE camping on via secondary PLMN
Currently PCI range for CSG cell is only applicable for primary PLMN as specified in TS 36.331:

	csg-PhysCellIdRange

Set of physical cell identities reserved for CSG cells on the frequency on which this field was received. The received csg-PhysCellIdRange applies if less than 24 hours has elapsed since it was received and it was received in the same primary PLMN. The 3 hour validity restriction (section 5.2.1.3) does not apply to this field.


Now let us assume the case:
· macro cell is shared by multiple PLMNs, and
· There are (many) CSG cells on the same frequency of the macro cell, and they all belong to primary PLMN of the macro cell, and
· The macro cell is broadcasting the PCI range of CSG cells, and
· We are considering the MUE which is camping on the macro cell via secondary PLMN
· We assume that this MUE is a CSG non-capable UE.
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Figure1. Considered scenario
As the PCI range of CSG cell is only associated with pPLMN, the PCI range of CSG cells received by the macro cell cannot be applied by the MUE. The MUE then has no knowledge of PCI range of CSG cells to apply on its serving frequency. As a result, if UE encounters the CSG cell on the serving frequency as best cell, the UE will attempt to reselect and read system information, and then realize that the access is not allowed (i.e., made a wrong reselection attempt to CSG cell). What should be noted is that this kind of unnecessary reselection would be repeated whenever the UE measures any CSG cell as best cell. If CSG cells are heavily deployed in this scenario, UE battery consumption would be unexpectedly high due to such wrong reselection attempts.
Proposal 1 RAN2 discuss whether limiting the applicability of PCI range of CSG cells only within pPLMN could jeopardize the battery consumption of CSG non-capable UE. 
One simple remedy is to extend the applicability of the PCI range of CSG cells such that it is applicable for all broadcast PLMNs on the frequency. 

The direct implication of this remedy to network configuration could be that if RAN is shared by multiple PLMNs, the PCI range broadcast by the shared cell needs to be reserved for CSG cells by all those PLMNs for the concerned frequency. 
Proposal 2 RAN2 discuss if extending the applicability of PCI range of CSG cells toward all broadcast PLMNs would be a solution to prevent of CSG non-capable UEs from unnecessary reselection attempts to CSG cells 
The CRs implementing the extension of the applicability of PCI range of CSG cells are provided in [1],[2],[3] for Rel-8/9/10 respectively. 
3 Conclusion

In this contribution, the applicable scope of PCI range of CSG cells is discussed in terms of CSG non-capable UE behaviors, and it was questioned if CSG non-capable UE may suffer from increased UE battery consumption for the considered scenario. In case the impact to CSG non-capable is not tolerable, we propose to consider extending the scope of PCI rang of CSG cells toward all broadcast PLMNs, not limiting it within pPLMN. The proposals are summarized:
Proposal 3 RAN2 discuss whether limiting the applicability of PCI range of CSG cells only within pPLMN could jeopardize the battery consumption of CSG non-capable UE. 

Proposal 4 RAN2 discuss if extending the applicability of PCI range of CSG cells toward all broadcast PLMNs would be a solution to prevent of CSG non-capable UEs from unnecessary reselection attempts to CSG cells 
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