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1. Introduction

At the RAN4#86 meeting, UE measurement capability requirements including number of cells and number of SSBs that UE shall be capable of monitoring per frequency layer were discussed, and RAN4 made following agreements [1].

	Agreement:
· For FR1, the cell numbers for intra-frequency and inter-frequency measurement capability are confirmed and the square brackets on those numbers will be removed
· Intra-frequency: cell number is 8
· Inter-frequency: cell number is 4
· For FR2, the cell number for inter-frequency measurement capability is 4.
Agreement:
It is agreed that the group needs conclude on all the numbers of cell and beams for both intra-and inter-frequency measurement capability in this meeting and put the number in the draft CRs with square bracket except for the numbers captured in the agreement above.


In this contribution, we discuss further on the remaining issues on UE capability.
2. Discussion
At the RAN4#86 meeting, UE measurement capability requirements especially on number of cells and number of SSBs that UE shall be capable of monitoring per frequency layer were extensively discussed, and proposals from companies were summarized as below [1].

	Summary of proposals:
Company
FR1
FR2
Intra-frequency
Inter-frequency
Intra-frequency
Inter-frequency
# cells
# SSBs/
# Beams
# cells
# SSBs/
# Beams
# cells
# SSBs/
# Beams
# cells
# SSBs/
# Beams
Samsung 
8

[12]
4

[8]
[4]
[16]
[2]
[8]
Intel
8

12

4

6

8

16

4
8

ZTE
8
[16]
4
[8]
8
[24]
4
[12]
NTT DOCOMO
8
[16]
4
[10]?
8
[24]
4
[12]?
Huawei
8
16
4
9
7
19
4
12
Ericsson/Nokia
8
[20]
4
[10]
8
[24]
4
[12]
Qualcomm
8
12
4
--
>3,[4]
>8
<4~8
LGE
8

12

4

6

8

16

4

8

Mediatek
8

12

4

6

8

16

4

8

CATT
8
16
4
8
8
20
4
12



There were two way forwards supported by multiple companies [2, 3].

Proposed number of cells and number of SSBs in those way forwards are summarized below.
	Source
	FR1
	FR2

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

	
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams
	# cells
	# SSBs/
# Beams

	R4-1802836[2]
	8
	[20]*
	4
	[10]
	8
	[24]*
	4
	[12]

	R4-1803489[3]
	8
	
	4
	
	[6]
	[16]
	4
	

	* On the serving cell, the UE shall be able to measure on at least N beams, where N is the number of configured RLM-RS resources for this cell


According to the discussion, we should consider system performance impact and UE complexity impact based on the number of cells/SSBs UE shall be capable of monitoring. However, system performance impact cannot be evaluated without having measurement delay definition/requirements since even if UE is capable of monitoring few number of cells/SSBs, it may be no problem on system performance if measurement delay is very short.
Additionally, we should also consider some other aspects as below in addition to system performance impact and UE complexity impact. 

· Practical deployment especially in urban area may have large difference from simulation assumption especially for new frequency range i.e., FR2.
· Detecting and reporting many cells/SSBs can potentially achieve accurate positioning. It is beneficial if NR can realize accurate positioning by using only basic function such as mobility measurement. 

Based on above discussion, we made following observation and proposal.

Observation 1: RAN4 should consider system performance impact and UE complexity impact based on the number of cells/SSBs UE shall be capable of monitoring. 
· However, system performance impact cannot be accurately evaluated without having measurement delay definition/requirements.

· Following aspects should also be considered in addition to system performance impact and UE complexity impact to define the number of cells/SSBs UE shall be capable of monitoring.
· Practical deployment especially in urban area may have large difference from simulation assumption especially for new frequency range i.e., FR2.
· Detecting and reporting many cells/SSBs can potentially achieve accurate positioning.
Proposal 1: UE measurement capability requirements especially on number of cells and number of SSBs that UE shall be capable of monitoring per frequency layer should be defined as below.
· For FR1 intra-frequency measurement, number of SSBs per layer is down-selected from [14-18].
· For FR1 inter-frequency measurement, number of SSBs per layer is down-selected from [7-9].
· For FR2 intra-frequency measurement, number of cells per layer is down-selected from [7, 8], and number of SSBs per layer is down-selected from [18-22].
· For FR2 inter-frequency measurement, number of SSBs per layer is down-selected from [9-11].
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 observation and proposal. 
Observation 1: RAN4 should consider system performance impact and UE complexity impact based on the number of cells/SSBs UE shall be capable of monitoring. 
· However, system performance impact cannot be accurately evaluated without having measurement delay definition/requirements.

· Following aspects should also be considered in addition to system performance impact and UE complexity impact to define the number of cells/SSBs UE shall be capable of monitoring.
· Practical deployment especially in urban area may have large difference from simulation assumption especially for new frequency range i.e., FR2.
· Detecting and reporting many cells/SSBs can potentially achieve accurate positioning.
Proposal 1: UE measurement capability requirements especially on number of cells and number of SSBs that UE shall be capable of monitoring per frequency layer should be defined as below.

· For FR1 intra-frequency measurement, number of SSBs per layer is down-selected from [14-18].

· For FR1 inter-frequency measurement, number of SSBs per layer is down-selected from [7-9].

· For FR2 intra-frequency measurement, number of cells per layer is down-selected from [7, 8], and number of SSBs per layer is down-selected from [18-22].

· For FR2 inter-frequency measurement, number of SSBs per layer is down-selected from [9-11].
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