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1. Introduction

UE measurement capability has been widely discussed in RAN4. Agreements on number of frequency layers to be monitored were made in RAN4 #85. However, requirements for number of cells and beams to be monitored are still open.
In this contribution we provide further discussion on these numbers.
2. Discussion
UE measurement capability has been extensively discussed in RAN4. The framework of RRM requirement of UE measurement capability was agreed in RAN#85 NR evening ad-hoc meeting [1]:
	Option 3a: define requirements on minimum number of cells per frequency layer UE should monitor and minimum number of SSBs with different SSB index and/or different PCI per frequency layer UE should monitor with at least 1 SSB per cell


Besides, companies also provided opinions on the detailed number of cells and beams as well. The summary can be found in the ad-hoc meeting minutes [1], and the contribution [2] in last RAN4 AH-1801. Here we duplicate companies’ proposals for information:
Table 1. Summary of companies’ proposals on # of cells and beams (from [2])
	Company
	FR1
	FR2
	Reference

	
	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency
	

	
	# cells
	# SSBs
	# cells
	# SSBs
	# cells
	# SSBs
	# cells
	# SSBs
	

	Intel
	8
	8
	4
	4
	8
	16
	4
	8
	R4-1800130

	NTT DoCoMo
	8
	32
	4
	16
	8
	32
	4
	16
	R4-1800563

	ZTE
	8
	24, 32
	4
	16
	4
	?
	4
	24, 32
	R4-1800554

	Huawei
	8
	12, 14
	4
	8
	4
	16
	3
	12
	R4-1713406

	Samsung
	8
	12
	4
	8
	4
	16
	2
	8
	R4-1800199

	Ericsson
	8
	16
	4
	8
	8
	32
	4
	16
	R4-1800188

	Qualcomm
	 
	 
	 
	 
	3,4
	8,12
	 
	 
	R4-1800979

	Nokia
	8
	16
	4
	8
	8
	>1 per cell
	4
	>1 per cell
	R4-1800376

	MediaTek
	8
	8
	4
	4
	8
	16
	4
	12
	R4-1800106

	CATT
	8
	16
	4
	8
	8
	16
	4
	8
	R4-1712592 

	mean
	8
	15.5714286
	4
	8.571429
	6.5
	18.66667
	3.85714286
	12
	

	median
	8
	16
	4
	8
	8
	16
	4
	12
	


Some companies proposed another round of system simulation to investigate the dynamic mobility performance. Technically, it could be more rational to derive these number based on dynamic system simulation. However, considering the short timeline and usually it is not so easy for companies to converge to a stable system simulation result, it might not be the best choice to investigate the number of cells and beams via another round of system simulation. Nevertheless, UE measurement capability belongs to core requirement and is expected to be concluded by June. In the rest of this contribution we provide our view on these number based on previous simulation results and proposals from companies.
2.1. Number of cells
It can be observed from table 1 that almost all the companies proposed 8 cells for intra-frequency and 4 cells for inter-frequency respectively. Actually 8 intra-frequency cells and 4 inter-frequency cells are align with LTE requirements. Considering in FR1 NR has the same coverage and similar deployment as LTE, it should be rational to assume that NR mobility performance can be guaranteed following the same requirements.
Proposal 1: in FR1, UE shall be able to simultaneously monitor 8 intra-frequency cells and 4 inter-frequency cells per frequency layer.

As for FR2, the simulation results and proposals from companies are not also aligned due to slightly different simulation assumptions and analysis. Detailed simulation results are summarized in [3], covering both FR1 and FR2. To derive the number based on what we have, we first tentatively remove the maximum and the minimum number in each column in Table 1 to reduce the variance, and then calculate the mean and median values for each column, as can be seen in yellow highlighted in Table 1. These number can be deemed as a compromise of UE complexity, power consumption and mobility performance. In UE measurement capability requirements integer number should be used. Therefore, we propose to use the mean values with rounded-up in table as the requirements, i.e. 8 intra-frequency cells and 4 inter-frequency cells per frequency layer in FR2.
Proposal 2: in FR2, UE shall be able to simultaneously monitor 7 intra-frequency cells and 4 inter-frequency cells per frequency layer.
2.2. Number of beams
Using similar approach as aforementioned, we propose to use the median values with yellow highlighted in table 1 as UE measurement capability requirement on number of beams.
Proposal 3: in FR1, UE shall be able to simultaneously monitor 16 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 4: in FR1, UE shall be able to simultaneously monitor 9 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
Proposal 5: in FR2, UE shall be able to simultaneously monitor 19 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 6: in FR2, UE shall be able to simultaneously monitor 12 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
3. Conclusions
In this contribution we provide the summary of companies’ proposals on number of cells and beams and also our view on corresponding requirement. After discussion the following proposals are provided:
Proposal 1: in FR1, UE shall be able to simultaneously monitor 8 intra-frequency cells and 4 inter-frequency cells per frequency layer.
Proposal 2: in FR2, UE shall be able to simultaneously monitor 7 intra-frequency cells and 4 inter-frequency cells per frequency layer.
Proposal 3: in FR1, UE shall be able to simultaneously monitor 16 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 4: in FR1, UE shall be able to simultaneously monitor 9 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
Proposal 5: in FR2, UE shall be able to simultaneously monitor 19 SSBs with different SSB index and/or different PCI per intra-frequency with at least 1 SSB per cell
Proposal 6: in FR2, UE shall be able to simultaneously monitor 12 SSBs with different SSB index and/or different PCI per inter-frequency with at least 1 SSB per cell
The summary of aforementioned proposals can be found in the following table:

	
	Number of cells
	Number of beams

	
	Intra-frequency
	Inter-frequency
	Intra-frequency
	Inter-frequency

	FR1
	8
	4
	16
	9

	FR2
	7
	4
	19
	12
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