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Introduction
At the RAN1 NR-AH#1 meeting, the following agreements were made for CSI reporting [1].
	Agreements:
· Set-up email discussions to collect phase1~3 results separately – Chuangxin (ZTE)
· For updating phase-1 results: Until Feb. 6
· Companies are encouraged to update results (particularly for the micro layer of dense urban scenario)
· If further clarification of simulation assumptions is needed, it can also be discussed under this email thread
· For phase-2 results: Until Mar. 31
· For phase-3 results: Until Apr. 28
· Separate the excel sheet(s) for link level and system level.
· Email discussion moderator to summarize the above results and submit separate tdocs.
· Add in TR 38.802 A.1 link level evaluation assumptions/results for MIMO calibration
· Summarize evaluation assumptions based on email discussion
· Capture the reference tdoc # containing the link level evaluation assumption
· Capture the reference tdoc # containing the excel sheet(s)
· Add in TR 38.802 A.2 system level evaluation assumptions/results for MIMO calibration
· Summarize evaluation assumptions based on email discussion
· Capture the reference tdoc # containing the system level evaluation assumption
· Capture the reference tdoc # containing the excel sheet(s)
· FFS: how to capture the phase-2 and phase-3 results


In this contribution, we share our results for NR MIMO phase 1 calibration results.
LLS calibration
[bookmark: OLE_LINK1]Beam selection methods
As agreed in previous meetings, we have evaluated the following beam selection methods
· Method 1: Adopt the approach proposed by Nokia.  The DFT beam directly is pointing to the strongest cluster
· 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.  Companies provide the details of beam selection.
In our evaluation, the following angle scaling has been applied
· AoD: Uniformly distribution within [-60, 60] degrees
· ZoD: Uniformly distribution within  [90, 135] degrees
· AoA: Uniformly distribution within [-180, 180] degrees
· ZoA: Uniformly distribution within [45, 90] degrees
In this evaluation, the CDF of received SNR with beamforming at SNR = 0 dB was evaluated.
LLS results
Figure 1 shows CDF of SNR in 4 GHz case.
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	Figure 1. SNR of CDF in 4 GHz case.



Figure 2 shows CDF of SNR in 30 GHz case.
	[image: ]

	Figure 1. SNR of CDF in 30 GHz case.



Conclusion
In this contribution, the system level results of Phase 1 LLS calibration results are present.
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Annex
	Parameter
	Values

	BS antenna configurations
	4GHz:
(M,N,P,Mg,Ng) = (4,4,2,1,1). (dV,dH) = (0.5, 0.5)λ
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 TR38.802

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

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].


	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 TR38.802

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

	MIMO mode
	SU-MIMO with rank=1

	Receiver
	MMSE-IRC
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