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1 Introduction
In the RAN2 #97bis meeting, we discussed how to develop the measurement model in NR and made the following agreements.
	Agreements
1. The measurement model (applicable for both multi-beam and single beam cases) in NR shall consist of the following:
(a) L1 filtering of beam measurements
FFS: Whether there is any additional specified filtering of the beam measurements
(b) Derivation of cell quality from one or more gNB beam quality
(c) L3 filter (RRC configured) of cell quality
(d) Evaluation reporting criteria (RRC configured)



Furthermore, in the RAN2 #98 meeting, we discussed how to derive a cell quality from the qualities of multiple beams (i.e., N > 1). For this discussion, the following two options were considered and consequently the following agreements were made.
· Option 1) Best N of the detected beams above absolute threshold
· Option 2) Best N – 1 of the detected beams within a range of the best detected beam
	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



Although the current working assumption is the cell quality derivation based on a set of “good” beams whose RSRPs are greater than an absolute threshold (i.e., Option 1), we still believe that selecting beams for this purpose should be based on a relative threshold (i.e., Option 2). In this context, we will describe the technical reasons why Option 2 is more reasonable than Option 1.
2 Discussion
We briefly describe the pros and cons of Options 1 and 2 from the standardization perspective.
Option 1) Absolute threshold-based approach
· If there are multiple beams whose RSRPs are greater than an absolute threshold, a cell quality is derived from these beams, as shown in Fig. 1(a).
· If there is no beam whose RSRP is greater than the absolute threshold, as shown in Fig. 1(b), nothing is basically derived as a cell quality.
· In this case, we should define an additional side condition such that a cell quality can be set to the quality of the best beam if no beam is stronger than the absolute threshold.
· From the standardization point of view, it is not desired to define such a side condition since it makes the standard more complex.
Observation 1: If we adopt the absolute threshold-based approach, we should specify the additional side condition for the case where there is no beam stronger than the absolute threshold. It makes the standard more complex.



Figure 1 Cell quality derivation based on absolute threshold

Option 2) Relative threshold-based approach
· If there are multiple beams whose RSRPs are within a relative threshold, a cell quality is derived from these beams, as shown in Figs. 2(a) and 2(b), regardless of how strong these beams are.
· There always exists at least one beam (i.e., the best beam) within the relative threshold.
· As a result, we do not need to define an additional side condition, which should be needed in Option 1.
· Depending on the relative threshold and beam measurement results, Option 2 sometimes derives a cell quality from only one beam, as shown in Fig. 2(c). However, it only occurs when the qualities of the non-best beams are much worse than that of the best beam. Such a cell quality derivation can efficiently avoid the cell quality underestimation problem.
Observation 2: If we adopt the relative threshold-based approach, it always provides a good measure of cell quality without specifying the additional side condition.


Figure 2 Cell quality derivation based on relative threshold

Furthermore, configuring the relative threshold in Option 2 can be easier than configuring the absolute threshold in Option 1, since the relative threshold can be less sensitive to antenna configuration, cell size, deployment scenarios, etc. than the absolute threshold.
Observation 3: The relative threshold can be configured more easily than the absolute threshold since the former is less sensitive to antenna configuration, cell size, deployment scenario, and so on.

From the network operation perspective, operators need to carefully set the threshold value with proper optimization processes. One may argue that this operational impact applies both for Options 1 and 2. However, based on Observation 3, Option 2 is friendlier to operators than Option 1. Furthermore, the necessity of defining the side condition for Option 1, which depending on the solution, could be defined as another threshold, may cause additional burden for network operation.
Observation 4: The relative threshold-based approach is better from the network operation perspective.

Based on the observations above, we have the following proposal.
Proposal: To derive a cell quality from multiple beams, the relative threshold-based approach is more suitable than the absolute threshold-based approach. Accordingly, RAN2 should adopt the cell quality derivation based on the relative threshold.
3 Conclusions
Observation 1: If we adopt the absolute threshold-based approach, we should specify the additional side condition for the case where there is no beam stronger than the absolute threshold. It makes the standard more complex.
Observation 2: If we adopt the relative threshold-based approach, it always provides a good measure of cell quality without specifying the additional side condition.
Observation 3: The relative threshold can be configured more easily than the absolute threshold since the former is less sensitive to antenna configuration, cell size, deployment scenario, and so on.
Observation 4: The relative threshold-based approach is better from the network operation perspective.
Proposal: To derive a cell quality from multiple beams, the relative threshold-based approach is more suitable than the absolute threshold-based approach. Accordingly, RAN2 should adopt the cell quality derivation based on the relative threshold.
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