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1. Introduction

At the RAN4 #RAN4-AH-1801 meeting, UE measurement capability requirements including frequency layer number, cell number and SSB number were discussed but RAN4 did not reach consensus on them. In this contribution, we present our views on remaining issues about UE measurement capability requirements, i.e., number of cells and SSBs.
2. Discussion
Number of cells
Even though system level simulation results summarized in [1] show that the number of detectable cells is less than 8 for a large portion of UEs, UE in practice could detect more than 10 cells in dense urban LTE deployment such as in Tokyo. Since NR deployment could be denser than LTE deployment, it is important to have sufficiently large number of cells as UE measurement capability requirements for NR mobility. Therefore, we propose to reuse number of cells in LTE for NR FR1 and FR2 requirements.
Proposal 1:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Number of SSBs (beams)
Regarding FR1, some companies proposed that the number of beams was the same as cell number [2]. It means that only 1 SSB could be measured per 1 cell if there are 8 detectable NR cells. We provide initial system level evaluation results regarding the number of SSBs in Appendix. Based on our simulation results, only 8 SSBs are not sufficient in FR1 multi-beam scenario because the best beam for each detectable cell would change during cell identification such as 800 ms. Therefore, we propose that at least [16] SSBs should be monitored.
Proposal 2:
For FR1, UE shall be capable of performing measurements of at least [16] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.
Regarding FR2, it has already agreed that Rx beam sweeping aspect should be taken into consideration to derive requirements on cell identification delay. However, it might cause too long cell identification delay, and it would be critical issue due to dynamic channel variation in FR2. Therefore, UE should be capable of monitoring larger number of SSBs in FR2 than FR1 case, i.e., we propose that at least [24] SSBs should be monitored.

Proposal 3:
For FR2, UE shall be capable of performing measurements of at least [24] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.
3. Conclusion 

In this contribution, we presented our views on the UE measurement capability requirements for Rel-15 NR.  Based on the discussion, we made following proposals. 
Proposal 1:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.
Proposal 2:
· For FR1, UE shall be capable of performing measurements of at least [16] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.
Proposal 3:
· For FR2, UE shall be capable of performing measurements of at least [24] SSBs with different SSB index and/or different PCI per frequency layer with at least 1 SSB per cell for SSB based intra-frequency measurement with and without measurement gap.
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Appendix
Here, we provide initial system level evaluation results regarding dynamic RSRP measurement with respect to measurement period. We assume three scenarios as shown in Table A-1, and simulation assumption details are referred from our previous contribution [4]. Table A-2, Table A-3 and Table A-4 show evaluation results of Case I, Case II and Case III, respectively. In these tables, K is number of beams UE is capable of monitoring, and UE selects K beams at t = 0. Each value in the tables shows probability that at least one beam other than selected K beams has better RSRP value at t = t1 than that of all K beams. Here, K beams at t = 0 include at least one beam from each of the best 8 cells. 
From Table A-2, existence probability of better beam after 800ms except for initial K beams is high when K is too small, i.e., K=8 for FR1. 
Table A-1: Simulation scenario
	
	Case I
	Case II
	Case III

	Frequency
	4 GHz
	30 GHz
	30 GHz

	Scenario
	Uma
	UMa
	UMa

	Inter-BS distance
	500 m
	200 m
	200 m

	Number of SSBs
	8 SSBs
	64 SSBs
	64 SSBs

	SSB periodicity
	20 ms
	20 ms
	40 ms

	Number of UEs
	114
	114
	114

	UE velocity
	120 km/h
	60 km/h
	30 km/h


Table A-2: Existence probability of better beam except for initial K beams in Case I
	
	100 ms
	200 ms
	300 ms
	400 ms
	500 ms
	600 ms
	700 ms
	800 ms

	K = 8
	0.044 
	0.044 
	0.070 
	0.114 
	0.132 
	0.114 
	0.175 
	0.175 

	K = 16
	0.000 
	0.000 
	0.000 
	0.000 
	0.009 
	0.009 
	0.026 
	0.009 

	K = 24
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.009 
	0.009 

	K = 32
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 

	K = 48
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 
	0.000 


Table A-3: Existence probability of better beam except for initial K beams in Case II
	
	100 ms
	200 ms
	300 ms
	400 ms
	500 ms
	600 ms
	700 ms

	K = 8
	0.132 
	0.228 
	0.333 
	0.421 
	0.430 
	0.500 
	0.544 

	K = 16
	0.009 
	0.018 
	0.044 
	0.088 
	0.096 
	0.149 
	0.167 

	K = 24
	0.000 
	0.000 
	0.009 
	0.044 
	0.053 
	0.088 
	0.132 

	K = 32
	0.000 
	0.000 
	0.009 
	0.035 
	0.044 
	0.053 
	0.088 

	K = 48
	0.000 
	0.000 
	0.009 
	0.026 
	0.026 
	0.035 
	0.044 


Table A-4: Existence probability of better beam except for initial K beams in Case III
	
	200 ms
	400 ms
	600 ms

	K = 8
	0.096 
	0.228 
	0.298 

	K = 16
	0.000 
	0.026 
	0.026 

	K = 24
	0.000 
	0.009 
	0.009 

	K = 32
	0.000 
	0.009 
	0.000 

	K = 48
	0.000 
	0.000 
	0.000 


