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Introduction
In the last RAN1 #84bis, the large scale model and small scale model were almost complete, and full scale calibration [1] is supposed to complete by RAN1#85. There are some issues to be solved, however in this contribution will give our full scale calibration results with certain assumptions on cross correlation values of small scale parameters which is yet to be agreed.
Calibration results  
The detailed large scale calibration assumptions are listed in appendix, three Scenarios (UMa, UMi-Street Canyon, and Indoor-office) and four carrier Frequencies (6 GHz, 30 GHz, 60 GHz, and70GHz) are agreed for full scale calibration and two BS antenna configurations are chosen. 
Config 1: M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5lambda, dH,g=dV,g=2.5lambda  … calibration metrics 1), 2), 3) are calibrated
Config 2: Mg=Ng=1, M=N=2, P = 1 … calibration metrics 1), 2), 4) are calibrated
The calibration metrics 1), 2), 3) are used for config1 full scale calibration and the calibration metrics 1), 2), 4) are used for config2. In this contribution, the oxygen absorption for 60GHz modeling wasn’t included due to time reason.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In order to finish the full scale calibration, the partial modified cross correlation parameters are assumed and listed in appendix. For 3D-UMa O-to-I and 3D UMi-Street Canyon O-to-I scenarios, the ASD vs SF cross correlation was changed from -0.5 to 0.5 and the ZSA vs DS cross correlation was changed from -0.53 to 0.53. For Indoor-office LOS scenarios, the ASD vs K cross correlation was changed from 0 to -0.2, and the ASA vs K cross correlation was changed from 0 to -0.3.

Config1 calibration results
The following metrics are used for config1 full scale calibration.
1) Coupling loss – serving cell
2) Wideband SIR before receiver without noise
3) CDF of Delay Spread and Angle Spread (ASD, ZSD, ASA, ZSA) from the serving cell (according to circular angle spread definition of TR 25.996)
Fig.1 through Fig.6 shows  our config1 calibration results.
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Fig. 1, CDF of Coupling loss in UMa (Config1)
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Fig. 2, CDF of Coupling loss in UMi-Street Canyon (Config1)
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Fig. 3, CDF of Coupling loss in Indoor-office (Config1)
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Fig. 4, CDF of Wideband SIR in UMa (Config1)
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Fig. 5, CDF of Wideband SIR in UMi-Street Canyon (Config1)
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Fig. 6, CDF of Wideband SIR in Indoor-office (Config1)
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Fig. 7, CDF of ASD in UMa (Config1)
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Fig. 8, CDF of ASD in UMi-Street Canyon (Config1)
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Fig. 9, CDF of ASD in Indoor-office (Config1)
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Fig. 10, CDF of ZSD in UMa (Config1)
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Fig. 11, CDF of ZSD in UMi-Street Canyon (Config1)
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Fig. 12, CDF of ZSD in Indoor-office (Config1)
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Fig. 13, CDF of ASA in UMa (Config1)
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Fig.14, CDF of ASA in UMi-Street Canyon (Config1)
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Fig. 15, CDF of ASA in Indoor-office (Config1)
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Fig. 16, CDF of ZSA in UMa (Config1)
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Fig. 17, CDF of ZSA in UMi-Street Canyon (Config1)
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Fig. 18, CDF of ZSA in Indoor-office (Config1)

Config2 calibration results
The following metrics are used for config2 full scale calibration.
1) Coupling loss – serving cell
2) Wideband SIR before receiver without noise
3) CDF of largest (1st) PRB singular values (serving cell) at t=0 plotted in 10*log10 scale 
4) CDF of smallest (2nd) PRB singular values (serving cell) at t=0 plotted in 10*log10 scale
5) CDF of the ratio between the largest PRB singular value and the smallest PRB singular value (serving cell) at t=0 plotted in 10*log10 scale

Fig.7 through Fig.11 shows our config2 calibration results.
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Fig. 19, CDF of Coupling loss in UMa (Config2)
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Fig. 20, CDF of Coupling loss in UMi-Street Canyon (Config2)
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Fig. 21, CDF of Coupling loss in Indoor-office (Config2)
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Fig. 22, CDF of Wideband SIR in UMa (Config2)
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Fig. 23, CDF of Wideband SIR in UMi-Street Canyon (Config2)
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Fig. 24, CDF of Wideband SIR in Indoor-office (Config2)
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Fig. 25, CDF of largest (1st) PRB singular value in UMa (Config2)
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Fig. 26, CDF of largest (1st) PRB singular value in UMi-Street Canyon (Config2)
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Fig. 27, CDF of largest (1st) PRB singular value in Indoor-office (Config2)
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Fig. 28, CDF of smallest (2nd) PRB singular value in UMa (Config2)
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Fig. 29, CDF of smallest (2nd) PRB singular value in UMi-Street Canyon (Config2)
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Fig. 30, CDF of smallest (2nd) PRB singular value in Indoor-office (Config2)
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Fig. 31, CDF of ratio between the largest and smallest PRB singular value in UMa (Config2)
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Fig. 32, CDF of ratio between the largest and smallest PRB singular value in UMi-Street Canyon (Config2)
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Fig. 33, CDF of ratio between the largest and smallest PRB singular value in Indoor-office (Config2)

Conclusions
In this contribution, simulation results for channel model above 6GHz are given for full scale calibration.
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Appendix

Full calibration: unless otherwise stated, the agreed large-scale calibration parameters [2] are reused: 
	Parameter
	Values

	Scenarios
	3D-UMa, 3D-UMi-street Canyon, Indoor-office

	Carrier Frequency
	6 Ghz, 30 Ghz, 60GHz, 70GHz

	BS antenna configurations
	Config 1: M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5lambda, dH,g=dV,g=2.5lambda  … calibration metrics 1), 2), 3) are calibrated
Config 2: Mg=Ng=1, M=N=2, P = 1 … calibration metrics 1), 2), 4) are calibrated

	BS port mapping
	Config 1: all 16 elements for each polarization on each panel maps to one CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations
Config 2: each antenna maps to one CRS port 

	MS antenna configurations
	Mg=Ng=1, M=N=1, P=2


	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Polarized antenna modelling
	Model-2 in TR36.873

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

	UE antenna pattern
	Omnidirectional

	Metrics
	1) Coupling loss – serving cell 

	
	2) Wideband SIR before receiver without noise

	
	3) CDF of Delay Spread and Angle Spread (ASD, ZSD, ASA, ZSA) from the serving cell (according to circular angle spread definition of TR 25.996) 

	
	4) 
	
	CDF of largest (1st) PRB singular values (serving cell) at t=0 plotted in 10*log10 scale 


	
	CDF of smallest (2nd) PRB singular values (serving cell) at t=0 plotted in 10*log10 scale

	
	CDF of the ratio between the largest PRB singular value and the smallest PRB singular value (serving cell) at t=0 plotted in 10*log10 scale



Note: The PRB singular values of a PRB are the eigenvalues of the mean covariance matrix in the PRB.



Table 2: Partial assumed Cross-Correlations for 3D UMi O-to-I and 3D UMa O-to-I(highlighted yellow)
	
	3D UMi LOS
	3D UMi NLOS
	3D UMi O-to-I
	3D UMa LOS
	3D UMa NLOS
	3D UMa O-to-I

	ASD vs DS
	0.5
	0
	0.4
	0.4
	0.4
	0.4

	ASA vs DS
	0.8
	0.4
	0.25
	0.8
	0.6
	0.25

	ASA vs SF
	-0.4
	-0.4
	0.53
	-0.5
	0
	0.53

	ASD vs SF
	-0.5
	0
	0.2
	-0.5
	-0.6
	0.2

	DS   vs SF
	-0.4
	-0.7
	0.5
	-0.4
	-0.4
	0.5

	ASD vs ASA
	0.4
	0
	0
	0
	0.4
	0

	ASD vs 
	-0.2
	N/A
	N/A
	0
	N/A
	N/A

	ASA vs 
	-0.3
	N/A
	N/A
	-0.2
	N/A
	N/A

	DS vs 
	-0.7
	N/A
	N/A
	-0.4
	N/A
	N/A

	SF vs 
	0.5
	N/A
	N/A
	0
	N/A
	N/A

	ZSD vs SF
	0
	0
	-0.15
	0
	0
	-0.15

	ZSA vs SF
	0
	0
	0.4
	-0.8
	-0.4
	0.4

	ZSD vs K
	0
	N/A
	N/A
	0
	N/A
	N/A

	ZSA vs K
	0
	N/A
	N/A
	0
	N/A
	N/A

	ZSD vs DS
	0
	-0.5
	0.01
	-0.2
	-0.5
	0.01

	ZSA vs DS
	0.2
	0
	0.53
	0
	0
	0.53

	ZSD vs ASD
	0.5
	0.5
	-0.2
	0.5
	0.5
	-0.2

	ZSA vs ASD
	0.3
	0.5
	0.42
	0
	-0.1
	0.42

	ZSD vs ASA
	0
	0
	-0.21
	-0.3
	0
	-0.21

	ZSA vs ASA
	0
	0.2
	0.23
	0.4
	0
	0.23

	ZSD vs ZSA
	0
	0
	0.38
	0
	0
	0.38



Table 3: Partial assumed Cross-Correlations for 3D Indoor-office LOS (highlighted yellow)
	
	3D Indoor LOS
	3D Indoor NLOS

	ASD vs DS
	0.6
	0.4

	ASA vs DS
	0.8
	0

	ASA vs SF
	-0.5
	-0.4

	ASD vs SF
	-0.4
	0

	DS   vs SF
	-0.8
	-0.5

	ASD vs ASA
	0.4
	0

	ASD vs 
	-0.2
	N/A

	ASA vs 
	-0.3
	N/A

	DS vs 
	-0.5
	N/A

	SF vs 
	0.5
	N/A

	ZSD vs SF
	0.1
	N/A

	ZSA vs SF
	-0.3
	-0.1

	ZSD vs K
	0
	N/A

	ZSA vs K
	0.1
	N/A

	ZSD vs DS
	0.2
	-0.1

	ZSA vs DS
	0.1
	-0.1

	ZSD vs ASD
	0.3
	0.3

	ZSA vs ASD
	0.1
	0.2

	ZSD vs ASA
	0.3
	0.1

	ZSA vs ASA
	0.3
	-0.04

	ZSD vs ZSA
	0.3
	0.4
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