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1. Introduction
In this contribution we discuss the need for PCI CSG to be known in the UE.
2. Discussion
In RAN2 there were many discussions on the need of UE awareness for the reserved CSG specific PCI range, include contribution discussion in the RAN2 meeting, offline email discussion, LS to and from other group, etc. In last RAN2#62bis meeting many companies expressed their opinion on this issue but no decision was reached. As it is expected to be decided in RAN2#63 meeting, in this contribution we try to analyze the need for PCI CSG to be known in the UE based on scenarios mentioned in last meeting and some other cases.
	Scenario
	Benefit
	Discussion in RAN2 meeting
	Analysis

	Handover
	No
	Network will internally probably work with a reserved PCI range for home-cells: to know if GCI should be reported in addition to PCI for handover (i.e. for cells for which PCI confusion could exist)
	Note: incoming handover to CSG may not be in Rel-8.
In the case of shared frequency deployment the UE has to measure CSG cells in order to not cause interference to them they will be handed out of the layer. 

For incoming handover to CSG, knowing a restricted PCI to search for seems to be a bonus if CSG ID reading off the BCCH is needed, in this case the UE would not read BCCH of macro cells for example. If the CSG ID is not needed then knowing PCI is not needed. 

	Operator cell planning in mixed carrier
	No
	There is some benefit for having additional PCI’s related to operator cell planning in mixed carrier: Network still has full set of PCI’s available for macro cells
	We believe that for mixed carrier case if no CSG specific PCI reserved, network still has full set of PCI’s available for macro cells. 

	For limiting UE measurements
	No
	Not much benefit for limiting UE measurements
- UE always has to measure on all cells;

- UE probably also has to report on all cells;

- Some enhancements for inter-freq possible but complex (?)
	We believe that as UE has to measure on all cells, not much benefit on limiting UE measurements.

	GCI checking/reporting if UE has fingerprint (including freq/PCI) for all relevant CSG cells
	No
	Not useful for GCI checking/reporting if UE has fingerprint (including freq/PCI) for all relevant CSG cells
- UE only checks GCI from potentially accessible CSG-cells with PCI
- UE only reports GCI of accessible CSG-cells
	We believe that if UE has fingerprint (including freq/PCI) for all relevant CSG cells, the awareness of CSG PCI range seems not so useful. But if UE has fingerprint (including freq/PCI) for all relevant CSG cells, the PCI remembered in the UE should be reliable. Since PCI of HeNB might change at each power up of the HeNB, and if it changes, mobility shall still be supported without user intervention, how the UE to maintain the PCI as fingerprint information may be a problem.

	GCI checking when UE does not have fingerprint including freq/PCI
	Yes
	GCI checking when UE does not have fingerprint including freq/PCI:

- E.g. in office scenario, UE has to find CSG cells himself and now only scans reserved PCI’s (include in NCL of CSG cell ?)
	If UE does not have fingerprint including PCI, UE does not need to maintain PCI as fingerprint information. Since knowing the CSG specific PCI range the UE can avoid scanning the macro cells when it triggers to find CSG cell. This can be the benefit for performance. 

	manual search request (scan for “home nB indentifiers”)
	Yes
	When UE has to scan for “home nB indentifiers” (manual search request)

- Only checks for cell names on reserved PCI’s (but anyway only 1 cell per carrier?)
	We believe that in manual search case there is some benefit. Whether PCI is useful really depends on the criteria for manual selection if it is only best cell then PCI is not needed. The UE measures the best cell and that is all. If the MAN selection is more complicated needing ranking etc then PCI could help in this process.

	
	
	
	

	Cell reselection when the best cell principle is not applicable
	Yes
	If the best cell principle is not applicable, then for non-CSG UE’s it might help cell reselection to suitable cells to know the reserved PCI range.
	It seems the best cell principle can not really be applied, i.e. we should NOT have a best cell principle otherwise there have some real problems with manual selection and service availability. So we believe that if the best cell principle is not applicable there have some benefit. Maybe it needs a RAN4 opinion since performance of non-CSG UEs can be increased for some extent. 

	Macro cell does not have to broadcast any information related to CSG cells
	Yes
	It might in general be beneficial if a macro cell does not have to broadcast any information related to CSG cells.
	As macro cell does not have to broadcast any information related to CSG cells, knowing the CSG specific PCI range the UE can finds a CSG cell without reading the BCCH of all the neighbour cells.

	RLF
	Yes
	Not mentioned
	When there is a radio link failure on a CSG the mobile should be able to search for the cells belonging to it’s CSG and avoid others. For re-establishment purposes (i.e. on the macro cell) then knowing the PCI is a good way of turbo charging the cell selection process.

	Handover failure
	Yes
	Not mentioned
	In the case of handover failure towards the macro, if the UE knows the CSG specific PCI range it can also avoid re-establishing RRC on CSG cells.

	Out Of Service
	Yes
	Not mentioned
	Out Of Service state, it is highly likely that the CSG cells have service for the UE and in this case the UE can go directly to the macro cell.


According to the analysis above it seems that the performance of the UE is better with than without PCI and it is a RAN4 decision as to whether mobiles can meet basic performances with or without the PCI knowledge.
Proposal 1: Send LS to RAN4 and ask RAN4 to decide as it really is a UE performance issue.
3. Conclusion
Based on analysis above, the proposal is that:
Proposal 1: Send LS to RAN4 and ask RAN4 to decide as it really is a UE performance issue.
4. Reference
[1] R2-083801 report of RAN2#62bis meeting 
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