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Introduction
In RAN 2 #97 meeting [1], the following agreements were reached for Intra-NR-RAT Mobility with RRC involvement – measurement related aspects:
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)

And as a baseline, Events A-A6 defined in LTE are considered:
Agreements
1: Measurement events can be configured for xSS and for additional RS for RRM measurement. 
2:	At least event A1-A6 can be configured for xSS
FSS Which events that can be configured for additional RS

In this contribution, we provide our views on mmW measurements specifically on the derivation of cell quality metric from beam-level measurements. 
Discussion
User movement, angular rotation and blocking cause variations in signal quality of beams transmitted from serving and neighboring gNBs. A UE may measure multiple beams of a gNB whose signal quality may vary over time Therefore, RRM is required to perform the following functions using measurement of multiple beams of a gNB,:
· Derive cell level quality that reflects overall signal quality of a gNB (serving and neighbors); and
· Trigger measurement events and reporting.
In this contribution we focus on deriving cell level quality in multi-beam scenario. 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. Further, the cell quality metric derived from N best beams will be used to trigger handover events such as for example A1-A6. 
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. 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.  
Observation 1: 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).
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. 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 
To alleviate this issue we propose an absolute and relative beam quality thresholds to derive cell quality metric. 
Absolute threshold: cell quality metric is derived using beams with signal quality is above a threshold.  

Relative threshold: cell quality metric is derived using beams with signal quality is within X dB of the best beam. 
Figure 2 illustrates the mismatch between cell quality metric derived from best beam vs. by averaging N best beams whose signal quality is above absolute threshold in an urban macro deployment. Results are shown for N=2, 4, and 8.
Notice that the mismatch issue can be alleviated using an absolute threshold.
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Figure 2: CDF of RSRP difference between best beam and the average of top N beams that are above a threshold. (Left figure threshold = -81 dBm; Right figure threshold=-71 dBm)
Figure 3 illustrates the mismatch between cell quality metric derived from best beam vs. by averaging beams with signal quality within X dB of best beam. Notice that the mismatch issue is alleviated using a relative threshold.
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Figure 3: CDF of RSRP difference between best beam and the average of beams that are within a threshold of (3, 6) dB of the best beam.
In order to derive cell quality using beam level measurements we propose the following: 
Proposal 1: NR shall support absolute and relative beam quality thresholds for identifying beams used for deriving cell quality metric. 
Proposal 2: Cell quality is derived using a function of beam level measurements of a gNB. Parameters such as handover rate and throughput can be considered towards the definition of the function.
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

Conclusion
Observation 1: 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). 

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

Proposal 2: Cell quality is derived using a function of beam level measurements of a gNB. Parameters such as handover rate and throughput can be considered towards the definition of the function.  
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