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1 Introduction
During RAN4#70Bis meeting different proposals for UTRA RRM requirements due to increased number of carriers for UE to monitor have been presented. Based on those proposals RAN4 has agreed WF [1] where four general options (from A to D) have been proposed for further study. In contribution [2] evaluation of proposals from [1] is presented and leads to conclusion that option A is expected to be optimal solution from the perspective of spectrum utilization, specification impact and UE power consumption. However, to minimize the impact on normal performance group, the scaling factor for Cell DCH and Cell FACH states should be changed to [(s+1)/s], which is more appropriate than [s/(s-1)] originally proposed in [1]. It is also worth mentioning that option A was the main solution discussed during RAN4#70Bis meeting.
Agreements made during RAN#70Bis and captured in [1] target partially open questions from WF [3] agreed during RAN4#70. The issue which still needs clarification is whether RAN4 should agree to only consider some  higher priority layers + all of lower priority candidates for reselection in Idle / Cell PCH/ URA PCH and Cell FACH states when SrxlevServingCell < Sprioritysearch1 or SqualServingCell < Sprioritysearch2.
In this contribution we propose final RRM requirements of increased number of carriers for UE to monitor.
2 Discussion
According to analysis and proposal from [2], option A presented in [1] is considered as main candidate for the baseline solution of RRM requirements of increased number of carriers for UE to monitor. On top of this solution it has to be decided whether RAN4 should agree to only consider some  higher priority layers + all of lower priority candidates for reselection in Idle / Cell PCH/ URA PCH and Cell FACH states when SrxlevServingCell < Sprioritysearch1 or SqualServingCell < Sprioritysearch2, which in [3] is denoted as option 5. Contribution [4] submitted for RAN4#70Bis has investigated this issue and concluded that option 5 should be considered during definition of final RRM requirements. For further analysis let’s assume that no modifications in criteria for inter-frequency and inter-RAT cell reselection are planned when SrxlevServingCell < Sprioritysearch1 or SqualServingCell < Sprioritysearch2, if priority based reselection is deployed, which means option 5 is not considered. This in turn means that with increasing of higher priority E-UTRA layers number or inter-frequency layers number, reselection to equal or lower priority layers (e.g. GSM layers) which meet reselection criterion, may occur less often and have negative impact on UE’s ability to stay under network coverage. In practice it may lead to longer reselection delay if UE has to check all higher priority layers (e.g. E-UTRA layers) before it detects and measures lower priority layer which meets reselection criterion. But this seems to be the worst use case, where higher priority layers do not meet reselection criterion.   

Taking the above into account it seems to be reasonable to utilize option 5 for Idle / Cell PCH/ URA PCH and Cell FACH states in case of priority based reselection deployment to keep current mobility performance. The most straightforward way to do this is by the same signalling as assumed for option A, i.e. by this signalling network is suppose to configure how many carriers and which of them should be included in particular group of performance (normal or lower). This means that network would decide how many higher priority layers would be measured in particular group.  Taking into account assumption that network coverage would be ensured by the carriers from normal performance group, it would be enough if only those carriers would follow objectives of option 5, i.e. normal performance group would include only the carriers which are actually required to be searched and measured from the coverage perspective. Additional carriers from lower performance group are not considered to be crucial for coverage but are rather expected to improve network capacity and performance, so no need to introduce limitations on number of higher priority layers in this group.  
Observation 1: It seems to be reasonable to consider option 5 from [3] together with option A from [1] for Idle / Cell PCH/ URA PCH and Cell FACH states, in case of priority based reselection deployment, to ensure current coverage.
Observation 2: The same signalling as used in option A from [1] to indicate the split between two groups of carriers can be used to inform UE about the number of higher priority layers considered for reselection measurements in normal performance group, if priority based reselection is deployed.
Observation 3: Decision on option 5 from [3] should follow decision made on the same issue for E-UTRA.

Assuming that option A is agreed as proposed in [2], including signalling which would indicate the split between the carriers and number of higher priority layers considered for reselection measurements in normal performance group if priority based reselection is deployed in Idle / Cell PCH/ URA PCH and Cell FACH states, the proposals for final RRM requirements are presented in Table 1. 
	Requirement
	Normal performance layers
	Low performance layers

	Higher priority search
	(60 * Nlayers) seconds
	-

	UE Re-establishment delay when target cell is not known
	50ms+Tsearch*NF + TSI + TRA
	-

	Identification of  inter-frequency FDD cell
	30*Nn seconds
	30*Nl*sl seconds

	Measurements of inter-frequency FDD cell
	Nn * TmeasureFDD
	Nl * sl *  TmeasureFDD

	Evaluation of inter-frequency FDD cell
	Nn * TevaluateFDD
	Nl * sl * TevaluateFDD

	Inter-RAT E-UTRA cell detection
	Nn,E-UTRA * TdetectE-UTRA
	Nl,E-UTRA * sl * TdetectE-UTRA

	Inter-RAT E-UTRA cell measurement
	Nn,E-UTRA * TmeasureE-UTRA
	Nl,E-UTRA * sl * TmeasureE-UTRA

	Inter-RAT E-UTRA cell evaluation
	Nn,E-UTRA * TevaluateEUTRA
	Nl,E-UTRA * sl * TevaluateEUTRA

	FDD inter-frequency cell identification in CELL_DCH (cell belonging to the monitored set)
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	FDD inter-frequency cell identification in CELL_DCH (cell belonging to the detected set)
	30*Nn*sn
	30*Nl*sl

	FDD inter-frequency cell identification in CELL_DCH on configured carriers without compressed mode
	If DL_DRX_Active = 0, Tidentify, inter, optional = 2.2*Nn*sn seconds.

If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, Tidentify, inter, optional = 2.2*Nn*sn seconds.

If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, Tidentify, inter, optional = 4.4*Nn*sn seconds.


	If DL_DRX_Active = 0, Tidentify, inter, optional = 2.2*Nl*sl seconds.

If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, Tidentify, inter, optional = 2.2*Nl*sl seconds.

If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, Tidentify, inter, optional = 4.4*Nl*sl seconds

	FDD inter-frequency cell measurement in CELL_DCH
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	FDD inter-frequency cell measurement in CELL_DCH on configured carriers without compressed mode
	1000 * Nn * sn,

when DL_DRX_Active=0, or DL_DRX_Active=1 and the UE DRX cycle < 10 subframes
2000 * Nn * sn,

when DL_DRX_Active=1 and the UE DRX cycle ≥ 10 subframes
	1000 * Nl * sl,

when DL_DRX_Active=0, or DL_DRX_Active=1 and the UE DRX cycle < 10 subframes

2000 * Nl * sl,

when DL_DRX_Active=1 and the UE DRX cycle ≥ 10 subframes

	E-UTRA cell identification
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	E-UTRAN measurement period
	480*Nn*sn
	480*Nl*sl

	Cell FACH inter-frequency cell identification when HS-DSCH reception is not ongoing
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	Cell FACH inter-frequency measurement period when HS-DSCH reception is not ongoing
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	Cell FACH EUTRA inter-RAT cell identification when HS-DSCH reception is not ongoing
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	Cell FACH E-UTRA inter-RAT measurement period when HS-DSCH reception is not ongoing
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	Cell FACH inter-frequency cell identification when HS-DSCH reception is ongoing
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	Cell FACH inter-frequency measurement period when HS-DSCH reception is ongoing
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	Cell FACH EUTRA inter-RAT cell identification when HS-DSCH reception is ongoing
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	Cell FACH E-UTRA inter-RAT measurement period when HS-DSCH reception is ongoing
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	Note: Nn denotes number of carriers in normal performance group, including higher priority layers considered for reselection measurements if priority based reselection is deployed in Idle / Cell PCH/ URA PCH and Cell FACH states

Nl denotes number of carriers in low performance group

s denotes scaling factor value proposed in [1]
sn = (s+1)/s denotes scaling factor for normal performance carriers
sl=s denotes scaling factor for low performance carriers


3 Conclusion 

This contribution presents proposals of final UTRA RRM requirements of increased number of carriers for UE to monitor.      
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