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1	Introduction

At RAN2#98 the following agreements associated to deriving cell quality were reached:
Options
-	Best N of the detected beams above absolute threshold [11]
-	Best N-1 of the detected beams within a range of the best detected beam [5]

	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



and:

	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.



This paper is aimed at discussing the open points (i.e. FFS and the Working Assumption) highlighted above.
2	Deriving Cell Quality 

2.1 Selection threshold of N beams for Cell Quality
It has been agreed by RAN2 hat cell quality can be also derived using N > 1 beams (in addition to N=1 case). RAN2 also decided (in the form of a “working assumption”, so far) to use absolute threshold when selecting N highest quality beams for deriving cell quality. 
In our view, using the absolute threshold is problematic: 
a) The value should be set high enough to properly take into account the best quality beams so that averaging does not lower the overall cell quality (compared to the highest quality beam) and potentially causes issues with measurement report triggering. 
Please also note that  when the threshold is set to be high enough, the average value of N beams may not differ too much from the “N=1 case” and thus it would be simpler to just use the highest quality beam. 
b) On the other hand, the threshold value should be low enough so that cell would be detectable and would not be ignored due to setting too high threshold. 
If a cell has no beams above the threshold, cell quality derivation would be in practice based on the beams above the detection threshold (i.e. defined by RAN4). This would imply that UE would then have two thresholds and the network could potentially configure the high-quality beam-related absolute threshold to the same value as the detection threshold. In this case we come back to the problem highlighted in a) where the averaging may decrease the overall cell quality, e.g. in case a high quality beam is averaged with low quality beam/beams which are above the absolute threshold. 
When the threshold is set to be high enough, the average value of N beams may not differ too much from the “N=1 case” and thus it would be simpler to just use the highest quality beam. 
To avoid the above discussed problems with absolute threshold setting, the relative threshold, i.e. offset with respect to the highest quality beam could be a better option, although it may be also difficult to set the accurate offset values. The essence of the problem is again in the averaging. When averaging of at least 2 beam quality values occurs, the average is always lower than the highest value and may cause problems for measurement report event triggering.
In our view the feasible way to use thresholds would be to use highest quality beam for cell quality (i.e. used for triggering reporting events) and use relative threshold for selecting the X beams out of K (total number of beams) for the purpose of reporting. 
Observation 1: [bookmark: _Ref484782232]It is very difficult to set absolute threshold to a proper value so that the overall cell quality does not neglect the quality of the best beam. Relative threshold (i.e. offset) seems to be a better choice, although also having certain drawbacks.
[bookmark: _Ref484782270]Proposal 1: Use the best beam for deriving the cell quality (i.e. N=1) or very strictly set relative threshold (i.e. close to the best beam). Relative threshold with respect to the best beam can be also used for determining X beams for reporting.

2.2. On the Cell-specific N value

RAN2 has agreed that N can be configured per carrier frequency and the open question is whether the N should be also configurable on the cell basis. 
In case the cell quality is derived using N > 1 beams (where N is cell specific) UE still has to consider the same amount of beams for averaging, regardless of the cell specific configuration. This would ensure fair and credible comparison. As an example: if UE would compare cells by averaging with different values of N (e.g. cell 1 with N=1, cell 2 with N=3) the obtained cell quality value may not reflect the true cell quality as the averaging lowers the cell quality value, compared to N=1 setting.  

Summarizing it briefly, the use-case of cell-specific N is unclear as different cells should be anyway compared in similar manner, in case the N > 1. 

Observation 2: [bookmark: _Ref484782252]Cell specific N values do not provide any additional benefit since the same amount of beams need to be used when comparing two cells together.
[bookmark: _Ref484782288]
Proposal 2: RAN2 should not introduce cell-specific N value for the purpose of cell derivation.

2.3 On the NR-SS and CSI-RS specific N values. 

NR-SS beams may be potentially wider than CSI-RS beams, NR-SS beam may be a composite beam of CSI-RS beams. NR-SS beam may also correspond to a CSI-RS beam. This depends on the network beam configuration and may be cell specific and depend on the deployment. Some of those configuration aspects are yet to be decided in RAN1.

Both NR-SS and CSI-RS can be used for L3 mobility and this depends on the network configuration. The value N can be  signaled in the measurement configuration, and - if needed – CSI-RS and NR-SS can be configured with a separate value of N.
Proposal 3: NR may define a signal specific (i.e. per CSI-RS or NR-SS) N value for cell quality derivation.


3 	Conclusions
This paper focused on cell quality derivation aspects. As a result, the following Observations and Proposals were made in the course of the paper:
Observation 1: It is very difficult to set absolute threshold to a proper value so that the overall cell quality does not neglect the quality of the best beam. Relative threshold (i.e. offset) seems to be a better choice, although also having certain drawbacks.
Observation 2: Cell specific N values do not provide any additional benefit since the same amount of beams need to be used when comparing two cells together.
Proposal 1:  Use the best beam for deriving the cell quality (i.e. N=1) or very strictly set relative threshold (i.e. close to the best beam). Relative threshold with respect to the best beam can be also used for determining X beams for reporting.
[bookmark: _GoBack]Proposal 2: RAN2 should not introduce cell-specific N value for the purpose of cell derivation.
Proposal 3: NR may define a signal specific (i.e. per CSI-RS or NR-SS) N value for cell quality derivation.
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