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1. Introduction

In [1], the performance of baseline Cat2 has been provided for the various simulation environments and antenna configurations. This contribution investigates the performance of baseline Cat2 when the vertical beam directions corresponding to virtual sectors are changed. 
2. Performance of baseline Cat2 for different vertical beam sets
According to the agreement in RAN1 #80b meeting, each company should provide the best baseline performance of FD-MIMO. For baseline Cat2, this implies that a set of vertical beam steering angles should be fine-tuned to offer the best performance. However, since such fine-tuning may or may not be feasible in practice, performance sensitivity of baseline Cat2 to the choice of vertical beam steering angles should be understood. 
This contribution provides performance comparisons in terms of mean UPT in the UMi 2GHz scenario with 32 TXRUs for four different choices of vertical beam steering angles – in particular, when they deviate from the optimal choice. Detailed simulation assumptions are given in Appendix I. 

Table 1 Vertical 3 beam steering angles for different beam sets of baseline Cat2

	
	Vertical 3 beam steering angles

	Beam set #1
	{84(, 100(, 116(}

	Beam set #2
	{81(, 100(, 119(}

	Beam set #3
	{85(, 105(, 125(}

	Beam set #4
	{90(, 92.2(, 94.5(}
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Figure 1 Mean UPT performance comparisons according to different beam sets for baseline Cat2.
Figure 1 shows mean UPT numbers when the four beam sets shown in Table 1 are applied. It can be observed that performance of the worst performing beam set (beam #2) is 8~44% worse than the best performing set. From this observation, we can infer that even a slight change of vertical beam steering angle (i.e., only 3 degrees) may result in big performance loss. This slight change of beam steering angles for virtual sectors can impact both desired signal power from serving cell and the interference power for other cells. 
Since the performance of baseline Cat2 could fluctuate even with a slight change in vertical beam steering angles, the best performance of baseline Cat2 may not be guaranteed in practical deployment scenarios. In other words, baseline Cat2 requires rigorous (and perhaps frequent) calibration of vertical beam steering angles which may not be feasible in practical scenarios.
Since baseline Cat2 is a default baseline for assessing the performance of any specification-based enhancement, such sensitivity to a choice of vertical beam steering angles should be taken into account when the results are interpreted. In this sense, it may be argued that the simulated performance of Cat2 (with optimized/fine-tuned beam directions) is highly optimistic. Therefore, the observed gain of a specification-based enhancement scheme over a fine-tuned baseline Cat2 may be pessimistic.   
3. Discussion and Conclusion

This contribution has investigated the performance of baseline Cat2 according to different beam directions corresponding to virtual sectors. The following observations are made. 
Observation-1: Slight change of vertical beam steering angles for virtual sectors can result in significant performance loss. For instance, performance loss in mean UPT could be as much as 8~44% for 32TXRU, compared to the best choice of vertical beam steering angles. 
Observation-2: The simulated performance of Cat2 (with optimized/fine-tuned beam directions) tends to be highly optimistic. Therefore, the observed gain of a specification-based enhancement scheme over a fine-tuned baseline Cat2 may be pessimistic.
Proposal: Capture the following observation in the baseline performance section (6.2.5.1) in the TR:
· The performance of baseline Cat2 is sensitive to the choice of vertical beam steering angles.
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Appendix I. Simulation Assumptions
	Parameters 
	Value 

	Homogeneous scenarios 
	3D-UMi ISD with 200m 

	Carrier frequency 
	2GHz for 3D-UMi

	System BW 
	10MHz 

	BS antenna configuration 
	BS: X-pol (+/-45), 0.5λ for azimuth,0.8λ for elevation

	TXRU virtualization 
	Subarray partition model with 100 degree electrical tilting for UMi-3D/3D-UMa with ISD 500m and 104 degree electrical tilting for 3D-UMa with ISD 200m

	UE attachment 
	Based on RSRP from CRS#0

	Traffic model 
	Non full-buffer : Traffic model-1 

	Scheduler 
	PF, subband scheduling 

	Receiver 
	MMSE-IRC receiver 

	Transmission scheme 
	TM10, SU-/MU-MIMO
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