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1 Introduction

Through e-mail discussion [87-30], it was further discussed clarification on simulation assumptions for phase 1 calibration campaign. In this contribution, we provide our phase 1 system level calibration results for NR MIMO.
2 Results
We herein provide our simulation results based on simulation assumptions summarized in Table A-1. In the evaluation, we consider Dense Urban Macro (4GHz), Indoor hotspot with 12 sites (30GHz) and Urban Macro (30GHz). Also, we select the analog beam pair maximizing RSRP among the restricted analog beam set listed in Table 1, and assumed random beam generation for interfering TRP. 
Table 1. Analog beam angles for various scenarios
	
	Indoor Hotspot

(30GHz)
	Dense Urban Macro

(4GHz)
	Urban Macro

(30GHz)

	
	TRP
	UE
	TRP
	UE
	TRP
	UE

	Azimuth

Angle
	pi/16 3*pi/16 5*pi/16 7*pi/16 9*pi/16 11*pi/16 13*pi/16 15*pi/16
	-3*pi/8
-pi/8
pi/8
3*pi/8
	-
	-
	-5*pi/16
-3*pi/16
-pi/16
pi/16 3*pi/16 5*pi/16
	-3*pi/8
-pi/8
pi/8
3*pi/8

	Zenith Angle
	pi/8
3*pi/8  5*pi/8  7*pi/8
	pi/4
3*pi/4
	9*pi/16 11*pi/16 13*pi/16
	-
	5*pi/8 7*pi/8
	pi/4
3*pi/4


In Figures 1 and 2, the CDF of wideband SINR without and with beamforming, respectively, are presented. 
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Figure 1. Wideband SINR without beamforming
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Figure 2. Wideband SINR with beamforming

For accelerating the calibration campaign, CDF curves of SINR without interference are presented in Figure 3. 

· Figure 3a: Single TX/RX subelement - without TX/RX beamforming   

· The first sub-element in a single fixed panel is used with single-pol. 

· Figure 3b: With analog TX/RX beamforming, using a single digital TX/RX port 

· The first TXU/RXU in a single fixed panel is used with single-pol 

· Figure 3b': With fixed analog TX/RX beamforming marked in red in Table 1, using a single digital TX/RX port 

· The first TXU/RXU in a single fixed panel is used with single-pol 
· Figure c: With analog TX/RX beamforming, and with SVD-based digital TX/RX beamforming 

·  The UE panel with the best receive SNR is chosen for output metric. i.e. no combining is done between panels.
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Figure 3a. Wideband SINR without beamforming and interference
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Figure 3b. Wideband SINR with analog beamforming and without interference
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Figure 3b’. Wideband SINR with fixed analog beamforming and without interference
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Figure 3c. Wideband SINR with beamforming and without interference
3 Conclusion
In this contribution, we provided our simulation results for phase 1 NR-MIMO calibration according to the agreed scenarios and simulation assumptions. 
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5 Annex
Table A-1. Simulation assumptions of large scale calibration

	Parameter 
	Values 

	BS Tx power 
	Refer to [1] 

	Noise figure for BS 
	Below 6GHz: 5 dB; Above 6GHz: 7 dB

	Noise figure for UE 
	Below 6GHz: 9 dB; Above 6GHz: 10dB

	BS antenna configurations 
	Refer to the baselines in [1] and Option 1 of Indoor Hotspot agreed in [86-27].

	BS antenna pattern 
	Refer to [1] 

	UE antenna configurations 
	30GHz:  (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ. Θmg,ng=90; Ω0,1=Ω0,0+180; 
Notes: the polarization angles are 0 and 90 
4GHz: (M,N,P,Mg,Ng) = (1,1,2,1,1)
The panel with the best receive SNR is chosen for output metric. i.e. no combining is done between panels.

4GHz:  (M,N,P,Mg,Ng) = (1,1,2,1,1)

	UE array orientation 
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 0 degree, ΩUT, = 0 degree 

	UE antenna pattern 
	Refer to [1] 

	Inter-panel calibration 
	Ideal 

	Control overhead 
	Zero 

	UE receiver type 
	MMSE-IRC 

	Number of UEs
	Refer to [1]

	UE distribution 
	Refer to [1]  
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