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1. Introduction
	One of the possible schemes that can be used for codebook subset restriction (CBSR) in Advanced CSI assumes two beam restriction bitmaps, separately restricting the strong and weak beams (aka soft beam restriction) [1]. 
	Observations: 
· Alt 1: Beam restriction, restricting both strong and weak beams together
· Alt 2: Joint beam/power restriction as in R1-1718918
· Different views on performance gain from including the per-beam power restriction
· Some companies have concerns on:
· complexity of joint beam/power search
· restriction of flexibility of beam restriction for a given signalling overhead
· Alt 3: Two beam restriction bit maps, independently restricting the strong and weak beams. 
· Concerns on the signalling overhead


In order to support such scheme with the same CBSR signaling overhead as for convention CBSR in Class A codebook, beam restriction granularity should be decreased. In this contribution we provide evaluation results showing negligible performance loss due to reduced beam restriction granularity. 
2. Discussion
	In order to decrease number of bits required for signaling of the beam restriction, reduction of beam restriction granularity can be considered. One example of such granularity reduction scheme assumes restriction of two adjacent beams based on single bit from the beam restriction bitmap. In order to see the potential performance losses from the reduction of the beam restriction granularity, system-level evaluations of FD-MIMO system were carried out for different configurations of CBSR bitmap. The exact configurations of CBSR bitmap assumed for evaluations are schematically provided in the below Figure 1, where the yellow cells represent restricted beams. Beam with zero index corresponds to beamforming with 90 degree elevation angle. 
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Figure 1. Schematic illustration of CBSR configurations
As it can be seen from the above figure, the configurations 1 and 3 cannot be supported when the reduced granularity of restricted beams is used. The evaluation results is represented in the below table for the cases of low and high traffic loads. 
[bookmark: _GoBack]Table 1. Evaluation results of CBSR with different beam restriction granularities
	Traffic load (λ)
	75

	Aerial UE ratio
	0
	1
	2
	3
	4

	UE average packet throughput, Mbps
	Average
	26.94 (0%)
	27.11 (1%)
	27.61 (2%)
	28.18 (5%)
	28.56 (6%)

	
	5% of CDF
	7.99 (0%)
	7.96 (0%)
	8.39 (5%)
	8.44 (6%)
	8.46 (6%)

	
	50% of CDF
	23.1 (0%)
	23.26 (1%)
	23.76 (3%)
	24.43 (6%)
	25.09 (9%)

	
	95% of CDF
	55.53 (0%)
	55.53 (0%)
	55.54 (0%)
	55.56 (0%)
	55.61 (0%)

	RU %
	22.18
	21.98
	21.64
	21.32
	21.32

	Traffic load (λ)
	130

	Aerial UE ratio
	0
	1
	2
	3
	4

	UE average packet throughput, Mbps
	Average
	13.30 (0%)
	13.49 (1%)
	14.19 (7%)
	14.79 (11%)
	15.26 (15%)

	
	5% of CDF
	2.452 (0%)
	2.58 (2%)
	2.8 (11%)
	2.96 (17%)
	3.02 (20%)

	
	50% of CDF
	9.27 (0%)
	9.39 (1%)
	10.08 (9%)
	10.7 (15%)
	11.1 (20%)

	
	95% of CDF
	39.24 (0%)
	39.24 (0%)
	40.73 (4%)
	41.8 (7%)
	42.69 (9%)

	RU %
	61.94
	61.34
	59.56
	58.17
	57.24


From the above evaluation results it can be observed that CBSR configurations which can be achieved with reduced beam restriction granularity have similar performance comparing to other configurations, generally we can conclude that such reduction of beam restriction granularity doesn’t lead to significant performance degradation. Furthermore, considering that in the real deployments it is very hard to optimize CBSR configuration, reduced beam granularity can be sufficient.
	With the reduced granularity of the beam restriction, CBSR for Advanced CSI assuming two beam restriction bit maps, independently restricting the strong and weak beams as described in [2] can be supported with the same overhead as CBSR for Class A codebook. Thus, we can take advantage of joint beam and power restriction which covers whole angular range with the same signalling overhead.
Observation: Reduction of beam restriction granularity doesn’t lead to considerable performance degradation and can be considered for supporting of joint beam and power restriction. 
3. Conclusion
	In this contribution the evaluation results of CBSR with different beam restriction granularities were presented. Based on the evaluation results the following observation was made.
· Observation: Reduction of beam restriction granularity doesn’t lead to considerable performance degradation and can be considered for supporting of joint beam and power restriction.
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