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1. Introduction
In RAN1#86 meetings, there were extensive discussions and the corresponding agreements NR-MIMO calibration. Through e-mail discussion [86-20], phase based approach for an efficient calibration campaign was adopted in NR-MIMO calibration. In this contribution, we provide our initial phase 1 system level calibration results for NR MIMO.  
2. Phase 1 system level calibration results for NR MMO
Through e-mail discussion [86-20], the agreements on simulation assumptions for NR-MIMO calibration were made. Table 1 lists simulation assumptions for this calibration campaign. Other parameters are listed in [1]. 
Table 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 

 [ZTE3]: 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,= 90 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]  

	BF scheme 
	Analog BF based on beam selection + Digital BF based on ideal SVD 

	MIMO mode 
	SU-MIMO with rank=1


Companies are encouraged to bring the phase 1 calibration results for NR-MIMO. We herein provide our initial simulation results according to the agreed simulation assumptions summarized in Table 1. In the evaluation, we consider Dense Urban Macro (4GHz), Indoor hotspot with 3 sites (3GHz), Indoor hotspot with 12 sites and Urban Macro (30GHz). Also, we select the analog beam pair maximizing RSRP. In Figures 1 and 2 exhibits the simulation results for coupling loss for without and with beamforming, respectively. In Figures 3 and 4, wideband SINR without and with beamforming, respectively, are presented. 
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Figure 1. Coupling loss without beamforming
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Figure 2. Coupling loss with beamforming
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Figure 3. Wideband SINR without beamforming
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Figure 4. Wideband SINR with beamforming
3. Conclusion
In this contribution, we provided our initial simulation results for phase 1 NR-MIMO calibration according to the agreed scenarios and simulation assumptions. 
______________________________________________________________________
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