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1 Introduction
In RAN2#97 meeting, the following agreements were reached:
Agreement

1
Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 

FFS: Details of filtering to be applied

FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)

FFS: Whether the agreement applies to both additional RS and idle RS.

FFS: Whether to only consider beams above a threshold ('good' beams)

In this paper, we will further discuss how to derive cell quality from multiple beam quality.
2 Discussion
2.1 Beam selection for cell quality derivation
RAN2 had the preliminary conclusion that cell quality can be derived from N best beams. However, when the network configures the N value, the network cannot know in advance how many beams can be detected for one cell by the UE. It is likely that the number of detected beams by the UE is less than N. 
Observation 1: the number of detected beams for one cell by the UE is possibly less than N.

In this case, one issue is what UE’s behaviour is. The following alternatives can be considered:
· Alt1: the cell is ignored;
· Alt2: the cell is still considered;
For Alt1, it may be undesirable because, e.g. if the network configures N=3, it could be better to use a cell with 2 very high quality beams than a cell with 3 average quality beams. Cells with less than N detected beams should not always be excluded for mobility. It seems that Alt2 is desirable, and then the agreement in the last meeting should be revised as below:
Proposal 1: Cell quality can be derived from at most N best beams where value of N can be configured to 1 or more than 1.
As known, the UE may detect multiple beams of the measured cell and the detected beams may have hugely different signal condition. Some of the N best beams of all the detected beams may be very poor. If N best beams are used, the cell quality may be seriously underestimated due to the poor beams. This may cause:

· If the measured cell is neighbour cell, the measurement report which should be triggered cannot be triggered and the handover which should occur is blocked. The rate of HOF increases.
· If the measured cell is serving cell, the measurement report is triggered earlier. More signalling overhead and possibly Ping-Pong handover.
“N best beams above configured threshold” can greatly alleviate the mentioned problems. Therefore, we suggest:
Proposal 2: For cell quality derived from multiple beams, only beams above a configured threshold are considered.
2.2 Combination method of multiple selected beams to cell quality
There are two measurement quantities: RSRP and RSRQ. We assume that the two quantities still are used in NR. Linear power averaging method (e.g. average of -60dBm and -70dBm is -62.6 dBm) is simple and also applicable for both RSRP and RSRQ. Since the beams used to derive the cell quality needs to be above configured threshold, it seems that the simple averaging should be acceptable.
Proposal 3: Support linear power averaging method to derive the RSRP and RSRQ of the cell from multiple beams.

Generally, if the cell qualities of two cells are equal using the averaging method, the more the number of beams above the configured threshold, the better the actual quality of the cell. Therefore, in order to better reflect the actual quality, certain compensation mechanism e.g. different positive offset for different number is added to the average value to produce the cell quality, can be introduced taking into account the number of the selected beams, e.g. average value is X, X+0.5 dBm for 2 beams, X+1 dBm for 3 beams, X+1.5dBm for 4 beams and so on.
Proposal 4: Linear averaging method with certain compensation taking into account the number of the beams contributing the cell quality, e.g. different offset for different number, can be further studied.
If Proposal 2 is agreed, the case exists that all the detected beams are below the threshold, i.e. all the detected beams do not fulfil the threshold condition. In this case, the following alternatives can be considered:

· Alt 1: the cell quality is regarded as the lowest value;

· Alt 2: the call quality uses the best beam;

For Alt1, if the cell is one serving cell, it may seriously impact the trigger of measurement report whose measurement event is related to the comparison between serving cell and neighbour cells, e.g. A3 and A6 events. I.e. measurement report is earlier triggered. Therefore, we suggest that if all the detected beams are worse than the configured threshold, the best beam can be used to derive the cell quality, which is applicable for serving cells and neighbour cells.
Proposal 5: If all the detected beams are worse than the configured threshold, the best beam is used to derive the cell quality.
3 Conclusion

The paper discusses how to derive cell quality from multiple beam quality and we propose:
Observation 1: the number of detected beams for one cell by the UE is possibly less than N.

Proposal 1: Cell quality can be derived from at most N best beams where value of N can be configured to 1 or more than 1.
Proposal 2: For cell quality derived from multiple beams, only beams above a configured threshold are considered.

Proposal 3: Support linear power averaging method to derive the RSRP and RSRQ of the cell from multiple beams.

Proposal 4: Linear averaging method with certain compensation taking into account the number of the beams contributing the cell quality, e.g. different offset for different number, can be further studied.

Proposal 5: If all the detected beams are worse than the configured threshold, the best beam is used to derive the cell quality.
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