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1. Introduction
In RAN2#98 meeting, we made the following agreements on cell quality derivation.
	Agreements for combining of beam measurements if N > 1:
1
Averaging will be based on power values (i.e. not dBm values)
Working assumption: Average of up to best N of the detected beams above absolute threshold
-
N (used in cell quality derivation) is configured per carrier.
FFS Whether a different value can be configured for NR-SS and CSI-RS and whether it can be configured per cell.


In this contribution, we would like to discuss open issues of N and Threshold for cell quality.
2. Discussion
2.1. N for cell quality derivation
1) The actual number of beams for cell quality derivation
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 actual satisfied best beams for cell quality derivation.
If Proposal 1 is agreed, another question is whether the actual number of best beams which satisfy the condition for cell quality derivation between two compared cells, e.g. a neighbor cell and a serving cell in event A3,  be different. There are two reasons to support the difference:
· The agreement from last meeting is that N is configured per frequency. If frequencies between neighbor cell and serving cell are different, it is natural that the actual numbers of best beams for cell quality derivation between two compared cells are different. 
· We had agreed that cell quality derivation performs before event evaluation. When performing cell quality derivation, it is hard to determine which cell would be the compared cell during event evaluation in advance. Thus, it is logical that number of best beams used for cell quality derivation depends on each individual cells. 
Proposal 2: The actual number of best beams used in cell quality derivation can be different between two compared cells in one event.
2) Whether a different value can be configured for NR-SS and CSI-RS
NR-SS is cell specific measurement signal and CSI-RS is UE specific measurement signal. They have different characteristics. For a certain frequency, NR-SS may be transmitted with wide beams while CSI-RS may be transmitted with narrow beams. Hence, it is more flexible to configure separate values of N for NR-SS and CSI-RS.
Proposal 3: Configure separate values of N for NR-SS and CSI-RS.
3) Whether N can be configured per cell
We had already agreed N is configured per carrier. Assume that the network configure N1 for cell quality derivation of NR-SS on carrier 1(f1) to UE1 as an example.
If a large value N (N2) is needed for cell1 on f1, then the value of N can be reconfigured with N2 to UE1. No need to introduce cell specific configuration for this case.
If a small value N (N3) is needed for cell2 on f1, N1 for cell quality is acceptable for UE1 as only the actual number of good beams would be used for cell quality derivation. There is also no need to introduce another cell specific configuration.
 Therefore, there is no necessity to introduce cell specific configuration for N and appropriate configuration/reconfiguration N value is sufficient to handle all scenarios. Cell specific configuration of N is not supported.
Proposal 4: There is no benefit to allow cell specific configuration of N.
2.2. Threshold
1) Threshold configuration
There are several options for threshold configuration.
Alt1: per UE 
Alt2: per frequency, same as configuration of N
Alt3: per cell
Different frequencies mean different radio conditions and different path losses. Alt1 is not appropriate. In LTE, in order to determine whether a cell is suitable, criterion S is applied. And per frequency configurations of minimum required RX level (Qrxlevmin) and minimum required quality level (Qqualmin) are broadcasted in SIB5 for calculation of criterion S.
Similar as criterion S, threshold is used to select good beams. Hence, we propose threshold is configured per frequency. And it is also aligned with configuration of N which is also configured per frequency.
Proposal 5: Threshold is configured per frequency.
2) The quantity of threshold
In LTE, the quantity of a cell can be RSRP, RSRQ or SINR. We discuss cell quantity for NR in email discussion [98#32] and all most companies support the network can configure whether RSRP, RSRQ and/or SINR as cell quality can be included in measurement reports. As cell quality is derived from beam quality and threshold is used to select good beams for cell quality, it is natural that the quantity of threshold for best beams selection can also be configured to RSRP, RSRQ or SINR. 
Proposal 6: threshold for N best beams selection can be configured as RSRP, RSRQ or SINR quantity.
It is not discussed whether more than one type of cell quantity would be configured in measurement event configurations or measurement report. If it is allowed, different thresholds would also be configured. For example, if both RSRP and RSRQ are configured to report in A3 on a certain frequency (f1), two different thresholds for best beams selection (one with RSRP quantity and the other with RSRQ quantity) need to be configured.
Proposal 7: If more than one type of cell quantities are be configured in measurement configuration, the corresponding type(s) for best beams selection should also be configured.
3) Whether a different threshold value can be configured for NR-SS and CSI-RS
As different power for NR-SS and CSI-RS would be used, separate threshold configuration for NR-SS and CSI-RS are supported.
Proposal 8: Separate threshold configurations for NR-SS and CSI-RS are supported.
3. Conclusion

According to the analysis in section 2, we 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 actual number of best beams used in cell quality derivation can be different between two compared cells in one event.
Proposal 3: Configure separate values of N for NR-SS and CSI-RS.
Proposal 4: There is no benefit to allow cell specific configuration of N.
Proposal 5: Threshold is configured per frequency.
Proposal 6: threshold for N best beams selection can be configured as RSRP, RSRQ or SINR quantity.
Proposal 7: If more than one type of cell quantities are be configured in measurement configuration, the corresponding types of threshold for best beams selection should also be configured.
Proposal 8: Separate threshold configurations for NR-SS and CSI-RS are supported.
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