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1	Introduction

	In RAN2#96 meeting RRM measurements have been discussed and agreement was made that cell level mobility is based on the common framework, regardless of beam configuration. How to derive the cell quality was left open for further studies. 

Agreements for connected active
1: 	RRM measurement for cell level mobility should be performed based on a common framework regardless of network beam configurations (e.g., number of beams) and the UE beam configuration.
FFS: Which beams the UE selects from the detected beams in order to derive a cell level quality. Options to be studied: 
	a/ best beam, 
	b/ N best beams, 
	c/ all detected beams
	d/ beams above a threshold.
	Other options are not precluded

In this paper, we consider these different alternatives as potential options and propose to use the highest quality beam to represent cell quality.

2	Discussion on deriving cell quality 

In this chapter we briefly discuss different options how to derive the cell quality based on detected beams. In addition to the above mentioned options we also discuss more specifically certain approaches that have been identified in the previous RAN2 discussions regarding this topic. 
Option A: Highest quality/strongest beam. Selecting the highest quality beam to represent the cell quality. 
UE may detect multiple beams (different beams) over time and the highest measured value would be used as cell quality. This value represents the highest potential signal quality obtainable in the cell. As a result, it gives good estimate on the achievable rate. It would be a justified assumption that the UE would be served primarily on the highest quality beam.
Option B: N- highest quality beams. An average of N-highest would be used as cell quality
The value of ‘N’ may be difficult to configure when deriving a cell quality. Network/UE cannot know beforehand how many beams will be detected. Having a value ‘N’ based on historical data is also not feasible as radio environment /measurement conditions change. In case a specific value is configured for ‘N’, it may give underestimated value of cell quality if UE detects one strong beam and the remaining N-1 beams are weak. 

Option C: All detected beams 
Similarly as in case of ‘N highest’: calculating average of all detected beams may provide too pessimistic value for the overall cell quality as low quality beams will negatively impact the average.
Option D: Beams above threshold. In this option only beams above threshold (either absolute or relative) 
Options based on absolute threshold for deriving cell quality are also considered to be problematic. While it is seemingly feasible to select, e.g. N highest beams above a threshold to represent the cell quality and to exclude weak beams from the calculation, the problem of threshold setting still exists. If the selected threshold is too high, the report would be triggered potentially too late since the cell quality is not “derived” before at least one beam is above the threshold. Alternatively, if the threshold is set to be too low, the cell quality value derivation has similar problems as e.g. Option C.
In a relative threshold based option, e.g. setting the threshold to N dB lower than the highest measured beam quality, a too large N value may result in including relatively weak beams to the analysed subset and Option D will suffer from the same problems as Option C. On the other hand, setting the threshold with a small N value may lead to including the strongest beams with quality values that are close to each other. Thus, in this case the cell quality would be close to the highest beam quality if an average is calculated. 
Option E: Power sum based options
Deriving cell quality using a power sum of measured beams (all beams/N-highest) also may not represent a cell quality very accurately. Individual beam levels contribute to the power sum and, as a result, adding multiple low quality beams to a sum may increase the cell quality. This may not correspond to the achievable rate that UE would be experiencing.
Option F: Weighted sums / averages of multiple beams. In this option, individual beam qualities would have different contribution to the cell quality value based on the individual weights 
Deriving cell quality should be a fairly simple operation. Determining the individual weights on beam basis could be potentially complex. The expected difficulty lies in the weight calculation, which weights to use and how are different beams then weighted. Additionally, selecting which beams should be subject to weighting resembles a similar problem as has been already identified for Option D.
Observation 1: Option A would represent the cell quality most accurately as UE would be most likely served primarily on the highest quality beam. Furthermore, Option A is the simplest from implementation point of view as it does not involve any additional calculations.

3	Cell quality for NR

It should be also noted that since the cell quality is used to e.g. determine when to trigger measurement report (or trigger re-selection) based on cell level reporting events, there shouldn’t be too many options, preferably only one (for the sake of simplicity). In addition, deriving a cell quality for reporting events should not require too much configuration from the network side (e.g. determining what thresholds or weights UE should use). We observe that the discussion on such configurations is more suitable when determining the actual information the UE reports, based on the reporting events: if UE has combined/calculated cell quality using multiple beams it still needs to potentially report individual beam qualities in the beam report.
Observation 2: Cell quality is used for triggering measurement report. Individual beam qualities can be included in the measurement report to provide more accurate beam level  information.
Based on the analysis and discussion presented in the previous section, we propose to use the highest quality beam to represent the cell quality. In another contribution (R2-1700112, [1]) we discussed briefly how to derive the cell quality value based on beam level measurements by applying filtering (i.e. higher layer filtering on top L1 filtering) and Time-To-Trigger (TTT) principle. By applying these mechanisms, the different cell quality values would be based on stable measurement results. In addition, these values are configurable by the network which implies the network can adjust the parameters – taking into account the deployment or operation mode (e.g. single beam vs. multibeam).
Observation 3: Filtering and Time-To-Trigger (TTT) provide stability to the beam level measurements that are used for deriving cell quality.
Proposal 1: Use the highest quality beam to represent the cell quality.

4 	Conclusions
	In this paper the following Observations and Proposals have been made:
Observation 1: Option A would represent the cell quality most accurately as UE would be most likely served primarily on the highest quality beam. Furthermore, Option A is the simplest from implementation point of view as it does not involve any additional calculations
Observation 2: Cell quality is used for triggering measurement report. Individual beam qualities can be included in the measurement to provide more accurate information
Observation 3: Filtering and Time-To-Trigger (TTT) provide stability to the beam level measurements that are used for deriving cell quality.
Proposal 1: Use the highest quality beam to represent the cell quality.
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