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1. Introduction
In RAN1#86, the following agreements on MIMO calibration for NR are achieved.
Agreements:
· For the purpose of calibration, companies are encouraged to provide baseline results for NR MIMO in the following meetings, including link-level and system level simulations
· Discuss further on baseline simulation assumptions and metrics for calibration in email discussion after RAN1#86 
· Thereafter, email reflector is used to collect results (no online time for calibration discussions, similar to channel model calibration)
In [86-20] email discussion, the following proposal was made:
Proposal:  
Follow the phased approach below for calibration:
· Phase 1: Calibration can be used to check the channel model and the basic beamforming behavior, e.g., by looking at the SNR/SINR distribution (aim to finish it in RAN1#86bis) 
· Phase 2:  Start discussion on whether and how to establish the baseline.  Further discuss simulation assumptions for Phase 2 and Phase 3. Calibration can be used to check the link/system level performances, e.g., by looking at the BLER and spectrum efficiency (aim to finish it in RAN1#87) 
· Phase 3: Calibration can be used to check the UE movement/rotation/blockage (aim to finish it after RAN1#87) 

This contribution provides link level calibration results of phase 1.
2. Link level Calibration result
In [86-20] email discussion, it is agreed to adopt the metric of CDF of receive SNR w/ beamforming at SNR=0dB for Phase 1 calibration. Our initial calibration results are shown below, using the parameters in [2].
In the following figure, “AllDigital” means BF scheme using digital BF based on ideal SVD; “analog beam” means BF scheme using analog BF based on DFT matrix.
It can be seen that, fully digital beamforming outperforms analog beamforming 6~7dB in 4GHz carrier. While in 30GHz carrier, the gap is increased to 20dB with more antenna elements and wider bandwidth. Huge subband precoding gain is show in the digital beamforming scheme.
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(a) CDL A                          (b) CDL B
Figure 1 CDF of SNR in 4GHz
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(a) CDL A                          (b) CDL B
Figure 2 CDF of SNR in 30GHz

3. Conclusion
This contribution provides link level simulation results of phase 1.
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Table 1 Simulation parameters
	Parameter
	Values

	BS antenna configurations
	30GHz:  (M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ
4GHz:  (M,N,P,Mg,Ng) = (4,4,2,1,1). (dV,dH) = (0.5, 0.5)λ

	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
Notes: introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng,  where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].

[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)

	BS array orientation
	azimuth 0 degree; downtilt: 110 degree 

	UE array orientation
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 90 degree, ΩUT, = 0 degree

	UE antenna pattern
	Refer to [1]

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


	MIMO mode
	SU-MIMO with rank=1
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