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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The new channel model above 6GHz is a necessary to enable 5G performance evaluation, thus it is very important to verify the channel model’s capability and align its implementation. According to the previous channel modeling study item [1], the calibration is an efficient method to examine companies’ understanding and implementation of the developed new channel models above 6GHz.
At the RAN1 #84bis meeting, several issues on channel modeling calibration have been got solved especially in terms of scenarios, parameters and calibration methods in [2]. We provided the detailed layout and parameters of calibration scenarios in [3], and in [4] and [5] we provided the view on channel model calibration assumptions and metrics.
In this contribution, we provide the initial full calibration results of channel model for different scenarios each frequency, which can be taken into account for comparison.  
[bookmark: _Ref129681832]Initial calibration results for phase 2
The initial calibration results of phase 2 are configured two types. Environments of each type described Table 2 and Table 3 such as antenna configurations. The metrics of system simulation are difference by each configuration types. In this chapter, we provide the initial calibration results of phase 2 for different scenarios. Most of the parameters are taken from the agreements in RAN1 #84bis. But some parameters are not yet available in the current draft of TR38.900. During the email discussion after the RAN1 #84bis meeting, it is observed that the definition of the angle parameters such as ZoD spread and ZoA offsets about O2I is missing, and etc. These missing parameters and remaining issues should be clarified in RAN1 #85 meeting, then these full calibration results including the statistics of delay spread and angle spreads will be updated. In the current initial calibration, analysis results on item 3 of metrics in Table 3 is not provided.
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Figure 1 Distribution of coupling loss for different scenarios and frequency. 
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Figure 2 Distribution of geometry without noise for different scenarios and frequency. 

Configure 2
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Figure 3 Distribution of coupling loss for different scenarios and frequency. 
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Figure 4 Distribution of geometry without noise for different scenarios and frequency. 
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Figure 5 Distribution of largest PRB in 10*log10() for different scenarios and frequency. 
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Figure 6 Distribution of smallest PRB in 10*log10() for different scenarios and frequency. 
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Figure 7 Distribution of ratio PRB in 10*log10() for different scenarios and frequency.

Detail clarifications of O2I modelling 
In this paper, we discussed the initial calibration results of phase 1 for variety scenarios above 6GHz frequency. For accurate initial calibration results of phase 1, it is necessary to ensure the assumption. Especially, detail clarifications of O2I modelling. In phase 1, the path loss of O2I model described in

 is the path loss through outdoor distance including shadow fading term.  is the path loss through external wall, i.e., penetration loss.  is the indoor propagation loss.  is the standard deviation of penetration loss, and the penetration is realized added on top of shadow fading term in , which is realized as UE-specific.  is determined by , then it means indoor-distance is modelled as UE specific, too.
[bookmark: _GoBack]
Conclusions
In this paper, we discussed the initial calibration results of phase 2 for urban micro and urban macro scenarios above center frequency of 6GHz/30GHz/60GHz/70GHz, and these results should be taken into collections on the calibration comparison in this SI.
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APPENDIX
Table 1 Parameters of calibration scenarios.
	
	
	Indoor hotspot
	Urban micro
	Urban Macro

	Layout
	
	Indoor open office
	Hexagonal grid, 19 micro sites,3 sectors per site*
	Hexagonal grid, 19 macro sites,3 sectors per site*

	UE mobility (movement in horizontal plane)
	
	3km/h
	3km/h
	3km/h

	BS antenna height
	
	3m
	25m
	25m

	Total BS Tx Power
	
	[24] dBm per band ** 
	[41/44] dBm per band **
	[46/49] dBm per band **

	Carrier frequency
	
	< 100 GHz
	< 100 GHz
	< 100 GHz

	Bandwidth
	
	≤ 10% carrier frequency
	≤ 10% carrier frequency
	≤ 10% carrier frequency

	Min. UE-eNB 2D distance
	
	0m
	10m
	35m

	UE height (hUT) in meters
	general equation
	1.0
	hUT=3(nfl – 1) + 1.5
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1
	1
	1

	
	nfl for indoor UEs
	1
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)
	nfl ~ uniform(1,Nfl) where
Nfl ~ uniform(4,8)

	Indoor UE fraction
	
	100%
	80%
	80%

	UE distribution (in x-y plane)
	Outdoor UEs
	N/A
	uniform in cell
	uniform in cell

	
	Indoor UEs
	uniform in cell
	uniform in cell
	uniform in cell

	ISD
	
	20m
	200m
	500m


*Note1: other sector models, e.g., 6 sectors per site are FFS.
**Note2: the tx power is highly related to the carrier frequency, bandwidth and sector number, current assumption is base on TR 36.872/ 36.873 and only for calibration.

Table 2 Simulation assumptions for phase 1 calibration.
	Parameter
	Values

	Scenarios 
	Indoor hospot (InH), Urban micro (UMi), Urban macro (UMa)

	Antenna configurations
	K=1, M=1

	Downtilt
	InH: 120 degrees electrical tilt
UMi/UMa: 102 degrees electrical tilt

	Handover margin (for calibration)
	0dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modelled

	Wrapping method
	Geographical distance based (except for InH)

	Metrics
	1) Coupling loss – serving cell (based on LOS pathloss)

	
	2) Geometry (based on LOS pathloss)




Table 3 Simulation assumptions for phase 2 calibration.
	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
UE antenna pattern
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 90 degree, ΩUT, = 0 degree

	
	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.
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