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1 Introduction

In RAN#49 meeting, WI “Inter-frequency detected set measurements for UMTS (IDT)” [1] was approved to overcome neighbour cell list size limitation of 32 cells. In RAN#50 meeting, the related CRs were submitted to the plenary for final approval [2].
According to the current specification, it is not clear whether CSG cells will be taken into account for frequency estimation. 
In this contribution, we try to analyze how CSG cells should be handled in this functionality and some proposals were presented.
2 Discussion
2.1 Background
The network can configure inter-frequency detected set measurements to CELL_DCH UE by including ‘Triggering Condition non-used frequency detected cells’ in IE Inter-frequency measurement reporting criteria. According to the configuration, the UE will measure inter-frequency cells out of neighbour cell list (NCL). 
In the specification 25.331- 14.11, it is stated that:

The UE shall support two virtual active sets per non-used frequency for non-CSG measurements if detected set cells are considered for that frequency – both virtual active sets are maintained using the same rules, and in parallel, however the first virtual active set is maintained considering only cells stored in CELL_INFO_LIST, and the second virtual active set is maintained additionally considering any detected cells (cells stored in CELL_INFO_LIST and cells not stored in CELL_INFO_LIST). This is in order to allow the UE to determine whether or not detected set cells affect the measurement event result. In the following subclauses, the term "virtual active set" applies to both of these virtual active sets (i.e. the virtual active set not containing detected set cells, and the virtual active set containing detected set cells). Elsewhere in the specification, unless stated otherwise, the term "virtual active set" is used to refer to the virtual active set not containing detected set cells.
It can be seen that the virtual active set is not applicable for CSG measurements. Since there is no clear definition of CSG measurement, it can not conclude whether CSG cell will be included in virtual active set or not. 

As CSG PSC Split Information is broadcasted in SIB, this info includes the PSC range used for CSG cell and it will be valid in the whole PLMN within 24 hours after receiving the info. So the UE can identify a CSG cell clearly and not add CSG cell in virtual active set when IDT is possible. However, the UE in CELL_DCH state can not be able to get the latest SIB info especially after inter-PLMN handover. For some UE, the CSG PSC Split information may be useless to identify a CSG cell.

CSG in IDT has never been discussed in R10. Since the target of IDT is for handover, handover to CSG cell is not supported by non-CSG UE and in-bound handover procedure is used for handover to CSG cells not in NCL for CSG capable UE. From handover point of view, CSG in IDT is not necessary. In Rel-11, however, inbound handover for legacy UEs is under consideration, which might need to take the CSG into consideration when IDT is concerned.
So it is proposed that:
Proposal 1: RAN2 is kindly asked to discuss whether CSG cells should be added to virtual active set when IDT is enabled in R10.
2.2 Control of CSG cell in IDT
With the presence of CSG cells, the CSG cells could cause interference to UE in macro cells in the same frequency. It should be useful for the macro network to know if there are strong CSG cells around. However, the RNC is not be able to get this info as the presence of CSG cells is quite random. To get this info immediately, the RNC can configure UE to consider CSG cells as part of the virtual active set, hence 2x events could be triggered, the measurement result of CSG cells will be reported to RNC for estimation. Another point as mentioned above, inbound handover for non-CSG capable UEs also requires considering CSG/hybrid cells in IDT.
To realize this, an indicator for CSG/hybrid cells in IDT is needed to enable the report of CSG cells quality. The UE will add CSG/hybrid cells in virtual active set and the quality of the CSG/hybrid cells will be reported after receiving the indicator. With this info, RNC would learn the potential interference between macro and CSG/hybrid cells which would help to take proper behaviour, reasonable handover decision for example. As this solution will impact ASN.1, it is proposed that:

Proposal 2: an indicator is added in measurement control message to control whether CSG/hybrid cells should be considered in IDT from Rel-11.
3 Conclusion

In this contribution, we try to analyze the situation and give a solution for network control of CSG cells measurement when inter-frequency detected set configured. Based on the analysis, it is proposed that:
Proposal 1: RAN2 is kindly asked to discuss whether CSG cells should be added to virtual active set when IDT is enabled in Rel-10.
Proposal 2: An indicator is added in measurement control message to control whether CSG/hybrid cells should be considered in IDT from Rel-11.
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