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Introduction
In last RAN2 meeting, some agreements about cell quality derivation were reached. 
	1	The RRC configured beam consolidation/selection of beam quality of gNB detected beams to derive a cell quality shall be performed after the L1 filter.
2	The L1 filter filters signal quality corresponding to gNB beams detected by the UE
3: The measurement model (applicable for both multi beam and single beam case) in NR shall consist of the following:
a-	L1 filtering of beam measurements 
FFS Whether there is any additional specified filtering of the beam measurements
b-	Derivation of cell quality from one or more gNB beam quality
c-	L3 filter (RRC configured) of cell quality 
d-	Evaluation reporting criteria (RRC configured)

=>	Offline discussion to progress on further details of the cell derivation (e.g. threshold, etc)
Agreement
1	Serving cell quality is derived in the same way as neighbour cell quality (i.e. N best).
FFS whether a UE can be configured with a different values of N for the serving cell, and for specific neighbour cells.


This contribution discusses definition of N best beams and configuration of N for cell quality derivation.
Discussion
Configuration of N
First, we need to confirm the behavior when the number of best beams which satisfy the condition for cell quality derivation is less than N. It is reasonable to consider the cell is valid even the number of best beams for the cell quality is less than N.
Proposal 1: If the number of best beams which satisfy the condition for cell quality derivation is less than N, consider the number of best beams which satisfied the condition for cell quality derivation.
Another question is whether the number of best beams which satisfy the condition for cell quality derivation can be different between two compared cells, e.g. a neighbor cell and a serving cell in event A3. In our understanding, the number of qualified best beams can be different between two compared cells in one event. For example, the serving cell is operated on 6GHz and transmits 32 SS-blocks within SS burst set with narrow beam. A neighbor cell is operated below 3GHz and transmits 2 SS-blocks within SS burst set with wide beam while another neighbor cell is operated on 6GHz and transmits 8 SS-blocks. We don’t need to change the number of qualified best beams for the serving cell when comparing it with different neighbor cells.
Proposal 2: The number of qualified best beams can be different between two compared cells in one event.

For configuration of N, there are few options:
Alt1: the value of N is per UE configuration
Alt2: the value of N is per cell configuration.
Alt3: the value of N is per frequency configuration
Alt4: the value of N is per event configuration

For alt1, we need to always adopt a maximum number of beams which satisfy all possible transmissions. It is not flexible.
For alt2, each cell may be deployed with different number of actually transmitted SS-blocks. SS-blocks for cell1 may be 4 while it may be 16 for cell 2. Then detected SS-Blocks of different cells by the UE may be different. However, measurement configuration would be complex. And gNB also needs to know the deployment of neighbor cells.
For alt4, if more stable result is pursued with A3 event, a bigger value for N can be configured. However, cell quality is performed before event evaluation. The cell quality derivation would be complex with alt4.
In RAN1, some agreements were made for the maximum of SS-blocks [1].
	Agreements:
1. The considered maximum number of SS-blocks, L, within SS burst set for different frequency ranges are
0. For frequency range up to 3 GHz, the maximum number of SS-blocks, L,  within SS burst set is [1, 2, 4]
0. For frequency range from 3GHz to 6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [4, 8]
0. For frequency range from 6 GHz to 52.6 GHz, the maximum number of SS-blocks, L,  within SS burst set is [64]
1. The way the value of L is reflected in specification is FFS
1. Aforementioned values are to be used to facilitate the NR initial access design and evaluate the specification impact
1. Possibility of having unified frequency agnostic signaling design is not precluded
Note that above agreements are updated agreements


Based on the above agreements, there is a relationship between frequency and maximum number of SS-blocks or beams. Hence, it is reasonable to configure N according to alt3, where the value of N is configured per frequency.
Proposal 3: The value of N for cell quality configures per frequency.
Definition of best beams
During last meeting, there are three options to define best beams for cell quality
Alt1: Beams above an absolute threshold.
Alt2: Beams in a relative quality threshold with the best beam[2].
Alt3: Alt1 is baseline. If no detected beam fulfils the threshold condition, cell quality derivation changes, e.g. only use the best beam for cell quality derivation[3].
With alt1, if a high threshold is configured, no beam may meet the condition for cell quality derivation. And alt3 solves the problem, i.e use the best beam. 
For all alternatives alt1, alt2 and alt3, it is difficult to define a suitable threshold. If a small relative threshold of alt 2 or a high threshold of alt1/alt3 is configured, the number of beams which meets the suitability criteria will be limited. The cell quality derived by the UE may be fluctuated significantly. If a large relative threshold of alt2 or a low threshold of alt1/alt3 is configured, the cell quality may be underestimated as some beams which are not good enough will be contributed to the cell quality. 
In addition, with alt2, the possibility that taking beams which are not good enough into account is more than alt1/alt3 as it is more depended on the quality of best beam.
For alt1/alt3, it is more difficult to meet the condition that cell becomes worse than threshold than alt2. For example, the network configures event A2 (serving becomes worse than threshold) with threshold1. A UE detects beam 1 of serving cell 1 with RSRP1 and detects beam 2 of serving cell 1 with RSRP2. RSRP1 is a bit better than threshold1. RSRP2 is lower than threshold1. 
For alt2, the network configures a relative threshold2 for best beams with cell quality. RSRP1-RSRP2< threshold2. The cell quality (averaging RSRP1 and RSRP2) with alt2 is less than threshold1. The cell with alt2 meets event A2.
For alt1/alt3, the network configures threshold3 for best beams with cell quality. RSRP1>threshold2> RSRP2. The cell quality with alt 2 is equal to RSRP1, which is a little better than threshold1. The cell with alt3 does not meet event A2.
Compared alt2 with alt 3, no obviously disadvantage or advantage can be seen. Setting of appropriate threshold value for suite all events and scenarios is tricky in all alternatives. Therefore, further study is needed.
Proposal 4: RAN2 is asked to discuss further the cell quality derivation options for best beams in cell quality derivation taken into account how to set an appropriate threshold suitable for all measurements events and scenarios.

Conclusion
In this contribution, we discuss definition of N best beams and configuration of N for cell quality derivation, and propose:
Proposal 1: If the number of best beams which satisfy the condition for cell quality derivation is less than N, consider the actual satisfied best beams for cell quality derivation.
Proposal 2: The number of qualified best beams can be different between two compared cells in one event.
Proposal 3: The value of N for cell quality configures per frequency.
Proposal 4: RAN2 is asked to discuss further the cell quality derivation options for best beams in cell quality derivation taken into account how to set an appropriate threshold suitable for all measurements events and scenarios.
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