Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #75

 

R2-114517
Athens, Greece, Auguestay 22 – 26, 2011

Agenda item:
4.2.3
Source: 
LG Electronics Inc
Title: 
Applicable PLMN scope of PCI/PSC range for CSG cells
Document for:

Discussion
1 Introduction
At the RAN2#74, RAN2 discussed the applicability of PCI/PSC range for CSG cell based on the R2-113376[1]. This paper is to continue the discussion and reach the conclusions. 

We briefly review how the PCI range is beneficial to UE, and describe how CSG non-capable UE can be affected by the limited applicability of PCI range of CSG cell. Then we propose the (extended) applicability of PCI/PSC range for CSG cells. 
2 Discussion
The discussion in this paper focuses on PCI range without loss of generality to PSC range for the applicability of the conclusions of this paper. 
2.1 The benefit of knowing PCI range of CSG cell for CSG non-capable UE
For CSG-capable UE, the knowledge of PCI range of CSG cells can be useful to accelerate the search of CSG cell. But the real benefit is toward the CSG non-capable UEs (or UEs with empty CSG whitelist). That is, by knowing PCI range of CSG cells, the CSG non-capable UEs are 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. However, the information on CSG range can help UE to avoid such stupid reselection attempt from scratch. 
2.2 Limited Usage of PCI range for CSG cells 
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.


As the applicability of the csg-PhyCellIdRange is limited only to primary PLMN, some CSG non-capable UE cannot enjoy the benefit of knowing csg-PhysCellIdRange for the following case:
Problematic case:

Macro cell is shared by two PLMNs (PLMN_A as primary, PLMN_B as secondary). CSG cells of PLMN_A are deployed on the same frequency of the macro cell. MUE, which must be unhappy, is camping on the macro cell as PLMN_B (secondary PLMN)
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Figure1: Unhappy MUE camping on RAN-shared eNB as secondary PLMN

· As the PCI range of CSG cell is only associated with pPLMN, the PCI range of CSG cells broadcast by the macro cell cannot be applied by the MUE as the MUE is on secondary PLMN. 
· This means that the MUE then has no knowledge of PCI range of CSG cells to apply on its serving frequency. 
· As a result, whenever UE encounters the CSG cell on the serving frequency as best cell, the UE will realize that the access is not allowed only after UE attempt to reselect and read system information, and then (i.e., after making 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 cells 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.
Solution to the problematic case
This problem can be resolved if the PCI/PSC range of CSG cells broadcast by a cell is also applicable for all PLMNs sharing the cell. 
This solution can be simply realized by discarding the PLMN linking from the field description of csg-PhysCellIdRange in TS 36.331 as follows:
	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 . The 3 hour validity restriction (section 5.2.1.3) does not apply to this field.


Proposal 1 Remove the linking between PCI/PSC range for CSG cells and pPLMN such that the PCI/PSC range of CSG cells broadcast by a cell is also applicable for all PLMNs sharing the cell.
Further restriction on the applicability of the PCI/PSC range is needed?
The direct implication of this solution above to network configuration is that if RAN is shared by multiple PLMNs, the PCI/PSC range broadcast by the shared cell needs to be reserved for CSG cells by all those PLMNs for the concerned frequency. 
If we want to avoid such coordination, we may need to introduce further restriction on the applicability of the PCI/PSC range for CSG cells. For example, in last RAN2 meeting, there was of an opinion that it would be better for the applicability of PCI/PSC range to be restricted within the same RPLMN ( i.e., at RPLMN change, the PCI/PSC range information needs to be cleared)

To see if such restriction is really needed or essential, let us consider somewhat extreme case that primary PLMNs are different across two neighbor macro cells on the same frequency:
· If the two PLMNs are owned by the same operator, it is very likely that they are equivalent PLMNs. Then the PCI setting coordination across the EPLMNs on the same frequency should not be an issue. For this case, using the PCI range information still much benefit the CSG non-capable UE. From the sense that continuity of operations across EPLMNs should be generally supported, the continuous applicability of PCI range for CSG across EPLMNs seems to be in line with the discussions/conclusions in [2]
· If the two PLMN are owned by different operators, it is our view that it should be very unlikely that different operators are deploying CSG cells on the same frequencies in the neighbors across PLMNs. So we don’t see this case as a reason to bar the solution. 
Based on the analysis, we conclude that under the practical PLMN deployment, no further restriction, e.g., RPLMN is essential or required for the applicability of PCI/PSC range for CSG cells. 
Proposal 2 No further restriction is introduced to restrict the applicability of PCI/PSC range for CSG cells. 
The CRs implementing the proposals are provided in [3] for Rel-8. The shadow CRs for the later release versions of LTE and UMTS specifications would be submitted during the RAN2#75 if the CR[1] or the similar is approved. 
3 Conclusion

In this contribution we propose:
Proposal 3 Remove the linking between PCI/PSC range for CSG cells and pPLMN such that the PCI/PSC range of CSG cells broadcast by a cell is also applicable for all PLMNs sharing the cell.
Proposal 4 No further restriction is introduced to restrict the applicability of PCI/PSC range for CSG cells. 
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