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1. Introduction
In RAN1 #87 meeting, the proposals in the way forward on Phase-1 and Phase-2 MIMO calibration for NR [1] were endorsed, for Phase-1 NR-MIMO system-level channel calibration, the agreements are as follows:
1.       For system level calibration,  SNR CDF curves are generated with no interference in this step 
a.       Single TX/RX subelement - without TX/RX beamforming   
        
-  The first sub-element in a single fixed panel is used with single-pol. 
b.       With analog TX/RX beamforming, using a single digital TX/RX port 
       

 -  The first TXU/RXU in a single fixed panel is used with single-pol 
b'.       With fixed analog TX/RX beamforming, using a single digital TX/RX port 
        
-  The first TXU/RXU in a single fixed panel is used with single-pol 
c.       With analog TX/RX beamforming, and with SVD-based digital TX/RX beamforming 
        
 - The UE panel with the best receive SNR is chosen for output metric. i.e. no combining is done between panels. 

In this paper, we provide our system-level SNR results as well as our updated SINR results for Phase-1 based on calibration assumptions provided in [1] and [2]. 

2. Evaluation assumptions for system-level calibration in Phase 1 
The parameters used for system-level SINR calibration are summarized in Table 2‑1 and Table 2‑2 for reference. For UE with panels, the azimuth angle between -90 and 90 degrees, and zenith angle between 0 and 180 degrees are considered. For the case without beamforming NB and UE antenna are configured as (1, 1, 2, 1, 1). 
Table 2‑1 Urban Macro System Simulation Parameters
	Parameter
	Urban Macro

	Layout
	Single layer
Macro layer: Hex Grid

	ISD
	500m

	Carrier Frequency
	30GHz

	System bandwidth and carrier spacing
	40 MHz(60 kHz/RE)

	Channel model
	UMa in TR38.900

	BS Tx power
	43dBm

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (4,8,2,2,2) , (dH,dV) = (0.5, 0.5)λ , (dg,H,dg,V) = (4.0, 2.0)λ
Notes:the polarization angles are +45 and -45

	UE Configuration
	(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

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

ΩUT, = 0 degree

	BS antenna height
	25m

	UE antenna height
	1.5m

	BS antenna pattern
	According to [3]

	UE antenna pattern
	According to [3]

	BS antenna element gain
	8dBi

	UE antenna element gain
	5dBi

	UE receiver noise figure
	10dB

	UE distribution
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

10 users per TRP 

	Codebook for analog beamforming
	DFT-based, DFT-based, without oversampling.

BS: [-60, 60] degrees in azimuth domain and [90, 160] degrees in zenith domain. 
UE: [-90, 90] degrees in azimuth domain and [0, 180] degrees in zenith domain.


Table 2‑2  Dense Urban Macro layer System Simulation Parameters
	Parameter
	Dense Urban Macro layer

	Layout
	Single layer
Macro layer: Hex Grid

	ISD
	200m

	Carrier Frequency
	4GHz

	System bandwidth and carrier spacing
	20 MHz(15 kHz/RE)

	Channel model
	3D UMa in TR36.873

	BS Tx power
	44dBm

	BS Antenna Configuration
	(M,N,P,Mg,Ng) = (8,8,2,1,1)
(dH,dV) = (0.5, 0.8)λ
Notes:the polarization angles are +45 and -45

	UE Configuration
	(M,N,P,Mg,Ng) = (1,1,2,1,1)
Notes: the polarization angles are 0 and 90

	BS antenna height
	25m

	UE antenna height
	1.5m

	BS antenna element gain pattern
	According to TR36.873

	UE antenna element gain pattern
	Omnidirectional

	BS antenna element gain
	8dBi

	UE antenna element gain
	0dBi

	UE receiver noise figure
	9dB

	UE distribution
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

10 users per TRP 

	Codebook for analog beamforming
	DFT-based, DFT-based, without oversampling.

BS: [-60, 60] degrees in azimuth domain and [90, 160] degrees in zenith domain. 



The angles used for simulations of SNR follow the angles provided in [1] for each step.
3. Simulation results
Figure 3-1 shows CDF curves of the wideband DL SINR with and without beamforming for Dense Urban Macro layer at 30GHz.
[TBD]

Figure 3‑1 Urban Macro @ 30GHz SINR CDF

Figure 3-2 shows CDF curves of the wideband DL SNR for step 1-a, 1-b, 1-b’ and 1-c for Dense Urban Macro layer at 30GHz.
[TBD]

Figure 3‑2 Urban Macro @ 30GHz SNR CDF
Figure 3-3 shows CDF curves of the wideband DL SINR with and without beamforming for Dense Urban Macro layer at 4GHz.
[image: image1.emf]0

10

20

30

40

50

60

70

80

90

100

-20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00

C.D.F. [%]

Wideband SINR @ w/ interference (dB)

With beamforming

Without beamforming


Figure 3‑3 Urban Macro @ 4GHz SINR CDF

Figure 3-4 shows CDF curves of the wideband DL SNR for step 1-a, 1-b, 1-b’ and 1-c for Dense Urban Macro layer at 4GHz.
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Figure 3‑4 Urban Macro @ 4GHz SNR CDF
4. Conclusions
In this contribution, we presented Phase 1 NR MIMO system-level calibration results for Urban Macro scenario at 30GHz and Dense Urban Macro layer at 4GHz.
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