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1 Introduction
In RAN 2 #97 meeting [1], the following agreements were reached for cell quality derivation:

Agreement

1
Cell quality can be derived from N best beams where value of N can be configured to 1 or more than 1. 

FFS: Details of filtering to be applied

FFS: How the quality of the serving cell is determined (e.g. from serving beam only or cell quality)

FFS: Whether the agreement applies to both additional RS and idle RS.

FFS: Whether to only consider beams above a threshold ('good' beams)
In RAN 2 #98 meeting [2], the following agreements were further 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

And the following agreements on beam number N used to derive cell derivation are achieved  
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 contribution, we provide our views on the remaining issues of cell quality derivation in mmW deployments
2 Discussion
2.1 Threshold to determine ‘good’ beam
In multi-beam systems a UE may detect and measure multiple beams that may have a wide range of received signal strengths. For e.g., a UE on the serving cell may be located in regions where the quality of reference signal associated with active beam(s) may be significantly better than other beams. 
Based on the agreement [1], the cell quality metric can be derived from N best beams where the value of N can be configured by the network. In such scenarios, if cell quality metric is derived by taking an average over N best beams then the cell quality metric may not represent the quality of active beam(s) that are used for data/control channels. This may impact system performances. Figure 1 illustrates the mismatch between cell quality metric derived from best beam vs. by averaging N best beams (that are detected) in an urban macro deployment, where simulation assumptions could be found in Section 3. Results are shown for N=2, 4, and 8. Notice that the mismatch can be significant and may cause unnecessary event triggers. 
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Figure 1: CDF of RSRP difference between best beam and the average of top N beams 

Therefore, we think threshold should be introduced to determine ‘good’ beams for purpose of cell quality derivation:  

Proposal 1: NR shall support beam quality thresholds for identifying beams used for deriving cell quality metric. 

In RAN 2 #98 meeting [2], the absolute threshold was further agreed as working assumption:

 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

We think it could resolve the issue we mentioned above. However, it will introduce a corner case: if the absolute threshold is set too high, then maybe all detected beams are below the threshold. In this case, we think that as the simplest way, the best beam is used to derive the cell quality:
Proposal 2: If all detected beams are below the absolute threshold, the best beam is used to derive the cell quality.
2.2 Configuration of N (used in cell quality derivation)
In RAN2#98 meeting [2], we agreed that N should be at least configured per carrier. And whether N could be cell-specific configured is FFS. We think frequency-specific N should be sufficient in most scenarios. We don’t see clear benefit to introduce cell-specific N, which will further require the coordination between neighbour gNBs. So, we propose:

Proposal 3: The value N to use in cell quality derivation is configured per frequency.

Since only frequency-specific N is sufficient and only ‘good’ beams over threshold could be derived cell quality, we don’t see the benefit to use different N for NR-SS and CSI-RS. 
Proposal 4: Same value N is configured for NR-SS and CSI-RS to derive cell quality.
3 Simulation Assumption

	Parameters
	Value

	Layout
	Single Layer (Macro)

	Inter-BS Distance
	500m for UMa

	Carrier Frequency
	28 GHz

	Simulation BW
	100 MHz

	Tx Power (BS)
	43 dBm for UMa

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (4,8,1,1,1); 

(dV, dH) = (0.5, 0.5)λ

	BS Antenna Height
	25m for Uma

	UE Receiver Noise Figure
	13 dB

	UE Antenna Configuration
	(M, N, P, Mg, Ng) = (2, 4, 1, 1, 1);

 (dV,dH) = (0.5, 0.5)λ; (dg,V,dg,H) = (0, 0)λ.

	UE Distribution
	80% indoor and 20% outdoor for UMa
Uniform UE dropping: 5 UEs/TRP

	BS beamforming weights
	Number of beams: 16
scanning [-60, 60] degrees in azimuth domain and [100, 160] degrees in zenith domain

	UE beamforming weights
	Number of beams: 8
scanning [-60, 60] degrees in azimuth domain and [10, 80] degrees in zenith domain

	UE antenna panel bearing
	4 panels with 90 degree antenna bearing increase


Table 3‑1: Simulation parameters
4 Conclusion
In this contribution, we provide our views on the remaining issues of cell quality derivation in mmW deployments.

Proposal 1: NR shall support beam quality thresholds for identifying beams used for deriving cell quality metric. 

Proposal 2: If all detected beams are below the absolute threshold, the best beam is used to derive the cell quality.
Proposal 3: The value N to use in cell quality derivation is configured per frequency.
Proposal 4: Same value N is configured for NR-SS and CSI-RS to derive cell quality.
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