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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].
In RAN2#75bis meeting, CSG cell measurement for inter-frequency detected set was discussed and it has been concluded that:

· CSG cells can be measured and added into virtual active set for all cells when IDT is enabled in Rel 10.

· It could be an improvement to consider excluding CSG cells in Rel 11.

In this contribution, we try to analyze whether and how to exclude CSG cells in Rel 11 and some proposals are presented.
2 Discussion
2.1 Whether to exclude CSG cells in IDT
· Consideration on handover

The objective of IDT is for handover and compressed mode should be configured for inter-frequency measurement which will impact ongoing service. However, handover to CSG cell is not always supported by non-CSG UE. In this case, measurement of CSG cell is not necessary. From handover point of view, CSG in IDT is not necessary.
· Consideration on interference cancellation
With the presence of CSG cells, the CSG cells could cause interference to UEs 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 able to get this info as the presence of CSG cells is quite random. To get this info, the RNC can configure UEs to consider CSG cells as part of the virtual active set, 2x events could be triggered for example, the measurement result of CSG cells will be reported to RNC for estimation.
Based on the analysis above, it can be seen that CSG cells in IDT has both merits and drawbacks. So it is proposed that

Proposal 1: it is up to the RNC to make the decision whether CSG cells should be excluded when IDT is enabled in Rel 11.
2.2 How to exclude CSG cells in IDT
As specified in 25.331-8.6.2.4:
2>
consider the CSG PSC split information received on this cell to be valid for:

3>
the UARFCN of the carrier on which it was received;

3>
any cell not referenced in SIB18, or when SIB18 is not broadcast, while the cell the UE is camped on has a PLMN which is the same as the PLMN of the cell where the CSG PSC split information was received;

3>
any cell referenced in SIB18 that has the same PLMN as the PLMN of the cell in which the CSG PSC split information was received;

3>
while UE is not in Any Cell Selection state [4];
3>
24 hours from the time it was received.

It can be seen that the CSG PSC split information will be valid while UE is not in Any Cell Selection state, which means this info is also used for CELL_DCH state. As a working assumption, we assume that a Rel-11 UE, whether CSG capable or not, could identify a CSG cell in CELL_DCH state.
The same with Rel 10, UE will include CSG cells when IDT is enabled in Rel 11 according to current specs. When RNC does not want the UE to report CSG cells, an indicator is needed in measurement control massage as attached to keep backward compatibility.
Proposal 2: If proposal 1 is approved, RAN2 is kindly asked to discuss and agree the principle of the attached CR for CSG cells exclusion in IDT below.

3 Conclusion

In this contribution, we try to analyze the necessity and give a solution for network control of CSG cells exclusionwhen inter-frequency detected set is configured. Based on the analysis, it is proposed that:
Proposal 1: it is up to the RNC to make the decision whether CSG cells should be excluded when IDT is enabled in Rel 11.

Proposal 2: If proposal 1 is approved, RAN2 is kindly asked to discuss and agree the principle of the attached CR for CSG cells exclusion in IDT below.
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10.3.7.19
Inter-frequency measurement reporting criteria
The triggering of the event-triggered reporting for an inter-frequency measurements. All events concerning inter-frequency measurements are labelled 2x where x is a,b,c, ...

Event 2a: Change of best frequency.

Event 2b: The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.

Event 2c: The estimated quality of a non-used frequency is above a certain threshold.

Event 2d: The estimated quality of the currently used frequency is below a certain threshold.

Event 2e: The estimated quality of a non-used frequency is below a certain threshold.

Event 2f: The estimated quality of the currently used frequency is above a certain threshold.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	
	

	>Inter-frequency event identity
	MP
	
	Inter-frequency event identity 10.3.7.14
	
	

	>Threshold used frequency
	CV–clause 0
	
	Integer(-115..0)
	Ranges used depend on measurement quantity.

CPICH Ec/No -24..0dB

CPICH/Primary CCPCH RSCP -115..-25dBm
	

	
	
	
	Integer (-120..0)
	Ranges used depend on measurement quantity.

CPICH Ec/No -24..0dB

CPICH/Primary CCPCH RSCP -120..-25dBm
	REL-6

	>DeltaThreshold used frequency
	CV-clause 3
	
	Integer(-5..-1)
	If present, the actual value of Threshold used frequency = Threshold used frequency + DeltaThreshold used frequency
	REL-5

	
	
	
	
	Not used in Release 6 and later
	REL-6

	>W used frequency
	CV–clause 2
	
	Real(0, 0.1..2.0 by step of 0.1)
	
	

	>Hysteresis
	MP
	
	Real(0, 0.5..14.5 by step of 0.5)
	In event 2a, 2b, 2c, 2d, 2e, 2f
	

	>Time to trigger
	MP
	
	Time to trigger 10.3.7.64
	Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report.

Time in ms.
	

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	
	

	>Parameters required for each non-used frequency
	OP
	1 to <maxFreq>
	
	In this release, the first listed threshold and W parameter shall apply to all non-used frequencies.
	

	>>Threshold non used frequency
	CV–clause 1
	
	Integer(-115..0)
	Ranges used depend on measurement quantity.

CPICH Ec/No -24..0dB

CPICH/Primary CCPCH RSCP -115..-25dBm.

This IE is not needed if the IE "Inter-frequency event identity" is set to 2a. However, it is specified to be mandatory to align with the ASN.1.
	

	
	
	
	Integer (-120..0)
	Ranges used depend on measurement quantity.

CPICH Ec/No -24..0dB

CPICH/Primary CCPCH RSCP -120..-25dBm

This IE is not needed if the IE "Inter-frequency event identity" is set to 2a.
	REL-6

	>> DeltaThreshold non used frequency


	CV-clause 4
	
	Integer(-5..-1)
	If present, the actual value of Threshold non used frequency = Threshold non used frequency + DeltaThreshold non used frequency
	REL-5

	
	
	
	
	Not used in Release 6 and later
	REL-6

	>>W non-used frequency
	CV-clause 1
	
	Real(0, 0.1..2.0 by step of 0.1)
	
	

	>>Triggering Condition non-used frequency detected cells
	CV-clause 4
	
	Enumerated(true)
	If present the UE shall include detected set cells in the event evaluation
	REL-10

	>>CSG cell exclusion indicator
	CV-Triggering Condition
	
	Enumerated(true)
	If present the UE should exclude CSG cells in the event evaluation when non-used frequency detected cells is enabled. 
	REL-11


	Condition
	Explanation

	Clause 0
	This IE is mandatory present if the IE "Inter frequency event identity" is set to 2b, 2d, or 2f, otherwise the IE is not needed.

	Clause 1
	This IE is mandatory present if the IE "Inter frequency event identity" is set to 2a, 2b, 2c or 2e, otherwise the IE is not needed

	Clause 2
	This IE is mandatory present if the IE "Inter-frequency event identity" is set to 2a, 2b, 2d or 2f, otherwise the IE is not needed.

	Clause 3
	This IE is optional if the IE "Inter frequency event identity" is set to 2b, 2d, or 2f. Otherwise the IE is not needed.

Note that in order to align with the ASN.1, this IE is always included when the IE “DeltaThreshold non used frequency“ is present, but the value shall be ignored if the "Inter-frequency event identity" is not set to 2b, 2d or 2f.

	Clause 4
	This IE is optional if the IE "Inter frequency event identity" is set to 2a, 2b, 2c or 2e. Otherwise the IE is not needed.

	Triggering Condition
	This IE is optional if the IE "Triggering Condition non-used frequency detected cells" is present. Otherwise the IE is not needed.


==============partial omitted================
14.2.1
Inter-frequency reporting events
Within the measurement reporting criteria field in the MEASUREMENT CONTROL message UTRAN notifies the UE which events should trigger the UE to send a MEASUREMENT REPORT message. The listed events are the toolbox from which the UTRAN can choose the reporting events that are needed for the implemented handover evaluation function, or other radio network functions.

All events are evaluated with respect to one of the measurement quantities given in subclause 14.2.0a. The measurement quantities are measured on the monitored primary common pilot channels (CPICH) in FDD mode and the monitored primary common control channels (PCCPCH) in TDD mode of the cell defined in the measurement object. A "non-used frequency" is a frequency that the UE has been ordered to measure upon but is not used for the connection. A "used frequency" is a frequency that the UE has been ordered to measure upon and is also currently used for the connection. An exception to the definition of used and non-used frequency is the frequency of the first secondary serving HS-DSCH cell which shall be treated as a non-used frequency for the purpose of inter-frequency measurement, and when more than one uplink frequency is configured, shall be treated as a used frequency for the purposes of intra-frequency measurement.

The "monitored set on non-used frequency" consists of cells in "cells for measurement" (or all cells in CELL_INFO_LIST if "cells for measurement" is not present) that are not part of the virtual active set on that non-used frequency.

The "detected set on non-used frequency" consists of all cells that are not part of the virtual active set on that non-used frequency and are not in the CELL_INFO_LIST.

If a measurement is configured with IE "Triggering Condition non-used frequency detected cells" the UE maintains 2 virtual active sets and 2 variables, in order to evaluate the event according to the rules below using one virtual active set and one variable for cells only in the CELL_INFO_LIST, and in parallel using another virtual active set and another variable for all cells (including detected set cells). If the IE "CSG cell exclusion indicator" is included with IE "Triggering Condition non-used frequency detected cells" configured, the UE shall exclude CSG cells in the corresponding virtual active set and variables (i.e., the ones which are not for CELL_INFO_LIST only).
When one inter-frequency measurement identity corresponds to multiple inter-frequency events with identical event identities, the UE behaviour is not specified.
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