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1. Introduction
In last meeting RAN4 92, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues about Cell Re-selection are summarized in the WF [1].
In this paper, we discuss the measurement requirements in cell re-selection in NR-U based on the discussion in the last meeting.
2. Discussion
In the cell re-selection procedure, the requirements are specified in terms of detection, measurement and evaluation in neighbor cell measurements [2].  In NR-U scenarios, the impact of LBT mechanism should be considered which will lead to the absence of DRS occasions. Thus, the number of available occasions for measurement within the period for measurement will decrease. Therefore, the requirements in TS 38.133 [2] need to be modified to capture the impact of LBT. As agreed in the last RAN4 meeting, the cell re-selection requirements to the target intra- and inter-frequency NR-U cell are as defined below:
	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+Md)xM2 {([36]+Md)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+Me) x M2
{([16]+Me)xM2}

	0.64
	 0.64x([28]+Md)  
{[28]+Md}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+Me) 
{[8]+Me}

	1.28
	 1.28x([25]+Md)
{[25]+Md}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+Me) 
{[5]+Me}

	2.56
	2.56x([23]+Md)
{[23]+Md}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+Me) 
{[3]+Me}



The value of maximum Md, Mm and Me need to be defined to cap the time of corresponding time period. Considering the internal relation of these procedures (e.g. the target cell should be evaluated using filtered measurement results), it is reasonable that the value of maximum Md and Me should be derived based on Mm and the scale of  extended time period of Tdetect, Tmeasure and Tevaluated should be same as the requirements in licensed scenarios. Based on the analysis above, Md and Me should be defined according to Mm as shown in the following table:
Table 1: Tdetect,NR_U_Intra/Inter, Tmeasure,NR_U_Intra/Inter and Tevaluate,NR_U_Intra/Inter
	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+9Mm)xM2 {([36]+9Mm)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+4Mm) x M2
{([16]+4Mm)xM2}

	0.64
	 0.64x([28]+14Mm)  
{[28]+14Mm}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+4Mm) 
{[8]+4Mm}

	1.28
	 1.28x([25]+25Mm)
{[25]+25Mm}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+5Mm) 
{[5]+5Mm}

	2.56
	2.56x([23]+23Mm)
{[23]+23Mm}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+3Mm) 
{[3]+3Mm}



Proposal 1: The value of maximum Md and Me should be defined based on Mm and the scale of extended time period of Tdetect, Tmeasure and Tevaluated should be same as the requirements in licensed scenarios as shown in the following table:
	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+9Mm)xM2 {([36]+9Mm)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+4Mm) x M2
{([16]+4Mm)xM2}

	0.64
	 0.64x([28]+14Mm)  
{[28]+14Mm}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+4Mm) 
{[8]+4Mm}

	1.28
	 1.28x([25]+25Mm)
{[25]+25Mm}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+5Mm) 
{[5]+5Mm}

	2.56
	2.56x([23]+23Mm)
{[23]+23Mm}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+3Mm) 
{[3]+3Mm}



UE shall filter the measurement of the target cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Inter/2 for inter-frequency and Tmeasure,NR_Inter/2 for inter-frequency. To avoid outdated measurement results within the extended evaluation period in NR-U scenarios, the measurement results from different DRS occasions where the interval is too long should not be used for filtering.
Observation 1: The outdated measurement results should be avoided when filtering the measurement from difference DRS occasions.
As discussed in the last RAN4 meeting, the UE shall filter the measurement using at least 2 measurements which should be separated in time by more than Mn DRX cycles. In addition, the UE shall restart the measurements if the limits (e.g. Md, Mm or Me) are exceeded. From RAN4 perspective, the UE behavior shall be clarified considering the impact of unavailable DRX cycles for measurement. Therefore, the UE’s behavior when restarting the measurement should be clearly clarified as: the measurement results prior to Mn DRX cycles should not be used for filtering when evaluating the target cell and the measurements shall be spaced by at least Tmeasure,NR_Intra/2 for intra-frequency measurement and Tmeasure,NR_Inter/2 for inter-frequency measurement.
Proposal 2: The measurement results prior to Mn DRX cycles should not be used for filtering when evaluating the target cell and the measurements shall be spaced by at least Tmeasure,NR_Intra/2 for intra-frequency measurement and Tmeasure,NR_Inter/2 for inter-frequency measurement.


3. Conclusions
Proposal 1: The value of maximum Md and Me should be defined based on Mm and the scale of extended time period of Tdetect, Tmeasure and Tevaluated should be same as the requirements in licensed scenarios as shown in the following table:


	DRX cycle length [s]
	Tdetect,NR_Intra , Tdetect,NR_Inter [s] 
{number of DRX cycles}
	Tmeasure,NR_Intra, Tmeasure,NR_Inter [s] 
{number of DRX cycles}
	Tevaluate,NR_Intra, Tevaluate,NR_Intra [s] 
{number of DRX cycles}

	
	
	
	

	0.32
	 0.32x([36]+9Mm)xM2 {([36]+9Mm)xM2}
	0.32x([4]+Mm) xM2
{([4]+Mm)xM2}
	0.32x([16]+4Mm) x M2
{([16]+4Mm)xM2}

	0.64
	 0.64x([28]+14Mm)  
{[28]+14Mm}
	0.64x([2]+Mm) 
{[2]+Mm}
	0.64x([8]+4Mm) 
{[8]+4Mm}

	1.28
	 1.28x([25]+25Mm)
{[25]+25Mm}
	1.28x([1]+Mm)
{[1]+Mm}
	1.28x([5]+5Mm) 
{[5]+5Mm}

	2.56
	2.56x([23]+23Mm)
{[23]+23Mm}
	2.56x([1]+Mm)
{[1]+Mm}
	2.56x([3]+3Mm) 
{[3]+3Mm}



Observation 1: The outdated measurement results should be avoided when filtering the measurement from difference DRS occasions.
Proposal 2: The measurement results prior to Mn DRX cycles should not be used for filtering when evaluating the target cell and the measurements shall be spaced by at least Tmeasure,NR_Intra/2 for intra-frequency measurement and Tmeasure,NR_Inter/2 for inter-frequency measurement.
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