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1 Introduction
In RAN1#86bis, the following agreements on MIMO calibration for NR have been made [1]:
Agreements:
· Companies are encouraged to provide/update results for Phase 1 NR MIMO calibration in RAN1#87, including link level and system level simulations

· Extend the email discussion for further clarification on simulation assumptions and metrics, if needed 
In regarding email discussion of [2], following clarification on the metric of link-level simulation was made.
· In [86-20] email discussion, the CDF of receive SNR w/ beamforming at SNR=0dB the receiver SNR is adopted the metric of link level calibration. This receive SNR here equals the receive SNR over all subcarriers and OFDM symbols with linear average. Numerous drops should be done to cover different translation angle settings.
This contribution presents phase-1 link level evaluation results on 4GHz frequency band using the receive SNR metric definition as above. Phase-1 link level and system level evaluation results on 30GHz frequency can be found in our companion contributions [3] and [4], respectively.
2 Received SNR evaluation results
2.1 Simulation environment
In [86-20] email discussion, it was agreed to adopt the following beam selection methods.

· Beam Selection Method 1: Adopt the approach proposed by Nokia. The DFT beam directly is pointing to the strongest cluster.

· 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. 

We use beam selection method 1 only for analog beamforming. Further details of simulation parameters are shown in Appendix.

2.2 Received SNR statistics on 4GHz frequency band

Based on the above mentioned evaluation assumptions, the CDF of received SNRs with beamforming are shown in Figure 1 for CDL-A and CDL-B model, respectively.
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Figure 1 Received SNR statistics on 4GHz frequency band
3 Conclusions
This contribution provides phase-1 link level calibration results on 4GHz frequency band. These results would be taken into collections for the calibration comparison.
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Appendix: Evaluation assumptions
	Parameters
	Values or Assumptions

	Channel model
	CDL extension based on CDL-A, CDL-B in TR 38.900 [5]

	Carrier frequency
	4GHz

	System bandwidth
	20MHz

	Subcarrier spacing
	15KHz

	FFT size
	2048

	BS antenna configuration
	(M,N,P,Mg,Ng) = (4,4,2,1,1); (dV,dH) = (0.5, 0.5)λ

	BS antenna pattern
	Refer to [6]

	UE antenna configuration
	(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 [6]

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

	MIMO mode
	SU-MIMO with rank=1


