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Discussion
1 Introduction

In this contribution we discuss further the working assumption made in the previous meeting and remaining open issues regarding 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.

Agreements 

1:
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.
2 Discussion
2.1 Absolute Threshold vs. Relative Threshold
Problem of absolute threshold
According to the working assumption made in the previous RAN2 meeting, UE uses absolute threshold to choose good beams for cell quality derivation in CONNECTED mode. However we still have a concern about selecting the good beams using the absolute threshold because it allows very low quality beam compared to the best beam to be used to derive the cell quality. Especially, if the best beam is outstandingly good compared to other good beams, there is a great deal of quality difference among the good beams. The beam which is above the absolute threshold but relatively very low than the best beam, e.g. 3rd beam of BLUE cell in Figure 1, has a fairly negative effect on the cell quality. In addition, RAN2 decided to average selected beams without weighting. Therefore, the strong negative effect cannot be alleviated.
Example
For example, there are two neighbour cells around an UE. The absolute threshold and N are set to X dB and 3, respectively, for cell quality derivation. The beam results of BLUE cell are generally higher than that of YELLOW cell as follows:
· Quality of the best beam of BLUE cell > Quality of the best beam of Yellow cell

· Quality of the 2nd best beam of BLUE cell > Quality of the 2nd best beam of Yellow cell

· Quality of the 3rd best beam of BLUE cell > Quality of the 3rd best beam of Yellow cell

· …
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Figure 1. Cell quality derivation using absolute threshold
So it is obvious that BLUE cell is better than Yellow cell. However, in case of BLUE cell, the 1st, 2nd and 3rd best beam are above the absolute threshold meanwhile only the best beam is above the absolute threshold for YELLOW cell. Then, the derived cell quality of YELLOW cell is higher than that of BLUE cell.
Relative threshold
If UE considers only beams within a range of the best detected beam as good beam, the problematic beam can be removed and desirable cell quality will be derived as shown in Figure 2.
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Figure 2. Cell quality derivation using relative threshold

Therefore, we propose that for cell quality derivation UE considers the detected beams within a range of the best detected beam as good beam. 
Proposal 1      UE considers the detected beams within a range of the best detected beam as good beam.
We still think the relative threshold can be used along with the absolute threshold, if necessary. However, if the absolute threshold is applied, there is one problem. That is the cell quality cannot be derived for some cells which have no beam above the absolute threshold. 
We think if network configures the absolute threshold, than that means that the network isn’t interested to get the cell quality below the absolute threshold. If the network is interested to receive the measurement results from all detected cells, it wouldn’t configure the absolute threshold. So we also propose followings:
Proposal 2      Network is able to selectively configure the relative threshold and/or the absolute threshold. 
Proposal 3      For a cell which has no beam above absolute threshold, UE doesn’t derive and report the cell quality. (RAN2 doesn’t study additional manner to derive the cell quality for such cell.)
2.2 Upper limit of number of beams for NR-SS and CSI-RS
‘N’ is upper limit of the number of beams to prevent excessive UE effort to derive the cell quality. Considering the reason why to consider multiple beams for cell quality derivation is the coverage of the beam is relatively narrow than LTE cell and it is expected that the single beam based mobility is less robust, it is reasonable to use more beams to derive the cell quality based on CSI-RS than NR-SS because the CSI-RS is used in narrow beam meanwhile the NR-SS is used in wide beam. So different number of beams used to derive the cell quality should be configured for NR-SS and CSI-RS.
Proposal 4      The maximum number of good beams is configured separately for NR-SS and CSI-RS.
3 Conclusion
In this contribution, we discussed 
Proposal 1      UE considers the detected beams within a range of the best detected beam as good beam.

Proposal 2      Network is able to selectively configure the relative threshold and/or the absolute threshold.

Proposal 3      For a cell which has no beam above absolute threshold, UE doesn’t derive and report the cell quality. (RAN2 doesn’t study additional manner to derive the cell quality for such cell.) 

Proposal 4      The maximum number of good beams is configured separately for NR-SS and CSI-RS.
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