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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 RAN2#adhoc NR2 meeting, the following agreements were reached:
Agreement

1
Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

In this document, we discuss the remaining issues on cell quality derivation as well as the scenario where the number of good beams is different between different cells.
2 Discussion
2.1 N and threshold for cell quality derivation

In RAN2#98, it was 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, it was 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 it is unnecessary to list all the cells to be measure on that frequency so it is sufficient to configure the number N per frequency.
It was agreed to use a threshold to select the good beams for cell derivation. The threshold used for good beam selection should also be 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. If N is different for the serving and for neighbour cells, events triggered by comparing the serving cell with neighbour cells will be triggered in a different way. We don't see any benefit to use different values for this purpose, it is possible to do this via the offset of each event if desired
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, i.e. per-cell configuration is not supported.

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 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 per cell
Proposal 2a: For CSI-RS measurements, the number N for each ell is the number of CSI-RS resources configured.

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 the same cell. Therefore, the thresholds used to select the good beams should be different for NR-SS and CSI-RS. 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 is configured per frequency.

Proposal 4: Different thresholds are used for NR-SS based and CSI-RS based cell derivation.
2.2 Good beam number impact to RRM measurement
RAN2 has agreed that linear averaging is used for cell quality derivation. For two neighbour cells, the actual number of good beams contributing to the derived cell quality of each cell may be different. If the qualities of two cells are equal, the cell with a higher number of good beams should be preferred, to reduce the need for later handover. Another possibility is that e.g. cell 1 has beam 1a of quality -60dBm and beam 1b of quality -69dBm, while cell 2 has beam 2a of quality -62dBm and beam 2b of quality -75dBm. If the "good beam" threshold is set to -70dBm, the quality of cell 1 is -62.5 dBm while the quality of cell 2 is -62dBm.

This means that cell 1 is less likely than cell 2 to trigger a measurement report although it has better beams. This is why we think there should be a mechanism for RRM measurement taking the number of "good beams" into account. 

Proposal 5: Support a mechanism for RRM measurement to take the number of "good beams" into account. 

Two adjust mechanisms can be considered:

· Alterative 1: Adjust the cell quality

Different positive offset for different number is added to the averaging 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, in the above case with N=2, the offset could be set to 2 dBm, i.e. the quality of cell 1 is -60dBm while the quality of cell 2 is -62dBm. 
· Alternative 2: Adjust the report triggering parameters, e.g. triggering threshold, TTT timer length, based on the actual “good” beams

The less ‘good’ beams for neighbour cell or the more ‘good’ beams for serving cell, the higher triggering threshold and longer TTT timer.
The cell quality adjustment mechanism can be applied for both serving cells and neighbour cells, for all events. In the case of an adjustment of the triggering threshold or TTT there would be the need to configure it for each event. Adjusting the cell quality seems sufficient for all events and would avoid impacting the configuration of each event.
Proposal 6: Adjust the cell quality after performing the averaging according to the actual beam number contributed for cell quality derivation, e.g. different positive offset for different number of good beams. 
3 Conclusion

The paper discusses the remaining issues on cell quality derivation and we propose:

Regarding the N and threshold for cell quality derivation:

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, i.e. per-cell configuration is not supported.

Proposal 2: For CSI-RS measurement, the number N is per cell

Proposal 2a: For CSI-RS measurements, the number N for each ell is the number of CSI-RS resources configured.

Proposal 3: For CSI-RS measurement, the threshold for good beam determination is configured per frequency.

Proposal 4: Different thresholds are used for NR-SS based and CSI-RS based cell derivation.

Regarding good beam number impact to RRM measurement:

Proposal 5: Support a mechanism for RRM measurement to take the number of "good beams" into account. 

Proposal 6: Adjust the cell quality after performing the averaging according to the actual beam number contributed for cell quality derivation, e.g. different positive offset for different number of good beams. 
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