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1 Introduction
In RAN2#98 meeting, the following agreements were reached:

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

-
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 paper, we will further discuss the remaining issues on cell quality derivation.
2 Discussion
In last meeting, it is agreed that N (used in cell quality derivation) is configured per carrier. It is FFS whether a different N value can be configured for NR-SS and CSI-RS and whether it can be configured per cell. 
In RAN2#97bis meeting, RAN2 agreed that a measurement object is corresponding to one carrier frequency. For NR-SS measurement, the number N for cell quality derivation is related to the beamforming configuration for the specific frequency, and also it is unnecessary to list all the measured cells, therefore it is natural to configure the number N per frequency.
A threshold is agreed to select the good beam for cell derivation. The threshold used for good beam selection shall be also configured per frequency. 

In addition, it is still FFS whether the serving cell or some specific neighbour cells could be configured with different number N. It is not clear for the benefit to have additional different number N for serving cell or specific neighbour cell, therefore, we prefer that the per frequency number N applies to all the neighour cells and serving cell in the same frequency.

Proposal 1: For NR-SS measurement, the number N and threshold for good beam selection for cell quality derivation shall be configured per frequency only.

For CSI-RS measurement, in RAN1#89 meeting, RAN1 had the following agreements: 
	Agreements:
· At least the following properties of a CSI-RS for L3 mobility can be signalled to the UE using dedicated signaling:
· NR Cell ID
· timing configuration, including time offset and periodicity
· number of antenna ports
· configurable time/frequency resource to indicate RE mapping
· configurable transmission/measurement bandwidth 
· Note: it relates to wideband operation
· parameters for sequence generation
· FFS: configurable numerology
· FFS: Spatial QCL assumption e.g. QCL between SS block and CSI-RS


According to RAN1’s discussion, the number of configured CSI-RS resource is likely to be different from the number of SS blocks. Also the CSI-RS resource is configured per cell. It means that all the cells which need to be measured using CSI-RS should be explicitly indicated and different neighbour cell may be configured different number of CSI-RS resource. Therefore, we think that for CSI-RS N value is configured per cell. One simple method is to let N be equal to the number of configured CSI-RS resources for each cell or group.
Proposal 2: For CSI-RS measurement, the number N is configured per cell, with the value implicitly indicated by the number of CSI-RS resources configured per cell.
RAN2 has agreed that NR UE shall compare cell level measurements of different cells using the same type of RS(s). It reflects that different type of RS(s) may have different measurement value even for one same cell. Therefore, the thresholds should be different for NR-SS and CSI-RS, including the threshold which is used to select the good beams. Similarly to NR-SS, the threshold for CSI-RS cell quality derivation should be configured per frequency.

Proposal 3: For CSI-RS measurement, the threshold for good beam determination shall be configured per frequency and independent to the threshold used for SS based cell derivation.

In last meeting, regarding how to select the beams which are used to combine and derive cell quality, two methods are discussed: 
· Best N of the detected beams above absolute threshold
· Best N of the detected beams within a range of the best detected beam
After discussion, RAN2 reached the work assumption of the “Average of up to best N of the detected beams above absolute threshold”. We think that the absolute threshold can ensure just “good” beams used for cell quality derivation, which is sufficient to reflect the actual cell quality. What is “good” beam can be left to network implementation.
Proposal 4: RAN2 confirms that average of up to best N of the detected beams above absolute threshold is agreed.

The case exists that all the detected beams are below the absolute 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.
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 actual cell quality, can be introduced taking into account the number of the selected beams, e.g. if average value of selected beams is X, the actual cell quality is X + offset* (selected beam number – 1).
For example, assumption that the RSRP of each beam above the configured threshold is -30dBm. Offset is 0.5 dBm for each increased number.

	Selected Beam number
	1 “good” beam
	2 “good” beam
	3 “good” beam
	4 “good” beam

	Actual cell quality
	-30dBm
	-29.5dBm
	-29dBm
	-28.5dBm


Proposal 6: Compensation taking into account the number of the “good” beams, e.g. different offset for different number, should be supported.
3 Conclusion

The paper discusses the remaining issues on cell quality derivation and we propose:
Proposal 1: For NR-SS measurement, the number N and threshold for good beam selection for cell quality derivation shall be configured per frequency only.

Proposal 2: For CSI-RS measurement, the number N is configured per cell, with the value implicitly indicated by the number of CSI-RS resources configured per cell.
Proposal 3: For CSI-RS measurement, the threshold for good beam determination shall be configured per frequency and independent to the threshold used for SS based cell derivation.

Proposal 4: RAN2 confirms that average of up to best N of the detected beams above absolute threshold is agreed.

Proposal 5: If all the detected beams are worse than the configured threshold, the best beam is used to derive the cell quality.
Proposal 6: Compensation taking into account the number of the “good” beams, e.g. different offset for different number, should be supported.
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