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Introduction
In RAN1 88 meeting, the following agreements on the phased approach for NR MIMO calibration have been made:
· System level and link level NR MIMO calibration has been conducted through the following phased approaches:
· Phase 1: Calibration is to check the link and system level channel models with basic beamforming behavior in terms of SNR/SINR distribution.
· Phase 2: Calibration is to check the link/system level performance through observing the metrics of BLER, spectrum efficiency and outage.
· Phase 3: Calibration is to check the additional link (if necessary)/system-level features including UE movement, UE rotation and channel blockage in terms of coupling loss, ASA, SINR and spectral efficiency. 
The evaluation assumptions of phase 1 and phase 2 link level and system level assumptions are given in the reference.In this contribution, we give our LLS and SLS calibration results of NR MIMO.
Initial link level calibraiton results of NR MIMO
For link level beam selection, there are two methods for calibration agreed as following:
1. Beam selection method 1: The DFT beam directly is pointing to the strongest cluster.
2. Beam selection method 2: Select a beam among the limited set of DFT beams with oversampling factor =1. Select the best beam pair at the same time based on the criteria of maximizing receive power after beamforming. 
In our link level results, we adopt beam selection method 1, the channel models we used here are 3GHz CDL-A and CDL-B, and two transmission schemes are calibrated here, one is fixed angle with 1 panel and 1 polarization, the other is different angle with 1 panel and 1 polarization.
The detailed simulation assumptions are shown in the appendix.
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Figure 1 CDL-A 30GHz (1 panel and 1 polarization with 1 fixed angle)
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Figure 2 CDL-A 30GHz (1 panel and 1 polarization with different angle)
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Figure 3 CDL-B 30GHz (1 panel and 1 polarization with fixed angle)
[image: ]
Figure 4 CDL-B 30GHz (1 panel and 1 polarization with different angle)
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Figure 5 CDL-A 30GHz with fixed angle
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Figure 6 CDL-A 30GHz with different angle
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Figure 7 CDL-B 30GHz with fixed angle
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Figure 8 CDL-B 30GHz with different angle
Initial system simulation results of NR MIMO
In this section, we give our calibration results of NR MIMO without beamforming with both 30GHz UMA and 30GHz UMI scenarios.
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Figure 9: NR MIMO without beamforming in UMA scenario
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Figure 10: NR MIMO with beamforming in UMA scenario
Conclusion
In this contribution, we give our initial link level and system level calibration results of NR MIMO based on the discussions and agreements of NR MIMO calibration.
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Appendix simulation assumptions
	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

	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].
Notes: The panel with the best receive SNR is chosen for output metric. i.e. no combining is done between panels.

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree 
Notes: Taking into account the definition of mechanic downtilt that “Considering a BS antenna element the x-axis of the GCS is aligned with the pointing direction of the sector.” in TR 38.900, the mechanic downtilt here is 20  0 degree that means that the downtilt angle of  boresight of antenna array is 110 90 degree with regards to Z-axis.  

	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 
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