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7.8
Channel model calibration

7.8.1
Large scale calibration 

For large scale calibration, fast fading is not modeled. The calibration parameters can be found in Table 7.8-1. The calibration results based on TR 38.900 V14.0.0 can be found in R1-165974.
Table 7.8-1: Simulation assumptions for large scale calibration

	Parameter
	Values

	Scenarios 
	UMa, UMi-Street Canyon, Indoor-office

	Sectorization
	3 sectors per cell site: 30, 150 and 270 degrees
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	BS antenna configurations
	Mg = Ng = 1; (M,N,P) = (10,1,1), dV = 0.5λ 

	BS port mapping
	The 10 elements are mapped to a single CRS port

	BS antenna electrical downtilting
	102 degrees for UMa and UMi Street Canyon

110 degrees for indoor

	Antenna virtualization
	DFT precoding according to TR 36.897 with application of panning and tilting angles

	BS Tx power
	44 dBm for UMi-Street Canyon, 49 for UMa at 6GHz

35 dBm at 30GHz and 70 GHz for UMa and UMi-Street canyon

24 dBm for Indoor for all carrier frequencies

	Bandwidth
	20MHz for 6GHz, and 100MHz for 30GHz and 70 GHz 

	UT antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	Handover margin (for calibration)
	0dB

	UT distribution 
	Following TR36.873 for UMa and UMi, (3D dropping)

uniform dropping for indoor with minimum distance (2D) of 0 m

	UT attachment
	Based on pathloss considering LOS angle

	UT noise figure
	9 dB

	Fast fading channel
	Fast fading channel is not modelled

	O2I penetration loss
	50% low loss and 50% high loss

	Carrier Frequency
	6 GHz, 30 GHz, 70GHz

	Wrapping method for UMa and UMi
	geographical distance based wrapping (mandatory)

radio distance (optional)

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

	
	2) Geometry (based on LOS pathloss) with and without white noise


7.8.2
Full calibration 

The calibration parameters for full calibration including the fast fading modelling can be found in Table 7.8-2. Unspecified parameters in Table 7.8-2 are the same as those in Table 7.8-1. When P=2, X-pol (+/-45 degree) is used for BS antenna configuration 1 and X-pol (0/+90 degree) is used for UT antenna configuration. The calibration results based on TR 38.900 V14.0.0 can be found in R1-165975.
Table 7.8-2: Simulation assumptions for full calibration

	Parameter
	Values

	Scenarios
	UMa, UMi-street Canyon, Indoor-office

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

	Bandwidth
	20MHz for 6GHz, and 100MHz for 30GHz, 60 GHz and 70 GHz 

	BS Tx power
	44 dBm for UMi-Street Canyon, 49 for UMa at 6GHz

35 dBm at 30GHz, 60 GHz and 70 GHz for UMa and UMi-Street canyon

24 dBm for Indoor for all carrier frequencies

	BS antenna configurations
	Config 1: M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5λ, dH,g=dV,g=2.5λ  … 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 are mapped to a single 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 element is mapped to one CRS port 

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



	UT distribution 
	Following TR36.873 for UMa and UMi, (3D dropping)

uniform dropping for indoor with minimum distance (2D) of 0 m

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

	Polarized antenna modelling
	Model-2 in TR36.873

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

	UT antenna pattern
	Isotropic

	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.


7.8.3
Calibration of additional features 
The calibration parameters for the calibration of oxygen absorption, large bandwidth and large antenna array, spatial consistency, and blockage can be respectively found in Table 7.8-3, 7.8-4, 7.8-5, and 7.8-6. Unspecified parameters in these tables are the same as those in Tables 7.8-1 and 7.8-2. When P=2, X-pol (+/-45 degree) is used for BS antenna configuration 1 and X-pol (0/+90 degree) is used for UT antenna configuration. The calibration results based on TR 38.900 V14.0.0 can be found in R1-1700990.
Table 7.8-3: Simulation assumptions for calibration for oxygen absorption
	Parameter
	Values

	Scenarios
	UMi-street Canyon

	Carrier Frequency
	60 GHz

	BS antenna configurations
	M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5λ, dH,g=dV,g=2.5λ

	BS port mapping
	all 16 elements for each polarization on each panel are mapped to a single CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations

	Calibration method
	Drop multiple users in the multiple cells randomly, and collect the following metrics for each user after attachment.

	Metrics
	1)
CDF of coupling loss (serving cell)

2)
Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0 

3)
CDF of Delay Spread from the serving cell


Table 7.8-4: Simulation assumptions for calibration for large bandwidth and large antenna array
	Parameter
	Values

	Scenarios
	UMi-street Canyon

	Carrier Frequency
	30GHz

	Bandwidth
	2GHz

	BS antenna configurations
	M=8,N=8,P=2, Mg=1, Ng =4, dH = dV = 0.5λ, dH,g=dV,g=4λ  

	BS port mapping
	all 64 elements for each polarization on each panel are mapped to a single CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations

	The number of rays per cluster
	NMPC = 40

	Calibration method
	Drop multiple users in the multiple cells randomly, and collect the following metrics for each user after attachment.

	Metrics
	1)
CDF of coupling loss (serving cell)
2)
Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0
3)
CDF of largest (1st) PRB singular values (serving cell) at t=0 plotted in 10*log10 scale


Table 7.8-5: Simulation assumptions for calibration for spatial consistency
	Parameter
	Values

	Scenarios
	UMi-street Canyon

	Carrier Frequency
	30 GHz

	BS antenna configurations
	M=4,N=4,P=2, Mg=1, Ng =2, dH = dV = 0.5λ, dH,g=dV,g=2.5λ  

	BS port mapping
	all 16 elements for each polarization on each panel are mapped to a single CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations

	UE distribution
	Following TR36.873, 3D dropping

uniform dropping for indoor with minimum distance of 0 m
For Config1: 100% UE indoor and in the 1st floor

For Config2: 100% UE outdoor

	Mobility
	Config1: UE is stationary

Config2: UE is moving with random direction and fixed speed, e.g., 30 km/h

	Calibration method
	For Config1:

Drop multiple UEs in a single cell, determine all permutations of pairs of UEs, collect the variables for each pair and bin them into certain distance ranges, e.g., 1m/2m/10m, to get enough samples. Collect the following metrics 1) –6).
For Config2:

Drop multiple users in the single cell, and collect metric 1)-2) and 7)-9) for each user after attachment.

	Metrics
	1)
CDF of coupling loss (serving cell)
2)
Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0 
3)
Cross-correlation coefficient of delay for the third cluster between paired UEs, see note 1
4)
Cross-correlation coefficient of AOA for the third cluster between paired UEs
5)
Cross-correlation coefficient of LOS/NLOS status between paired UEs
6)
Cross correlation coefficient of the channel response in Step 11 on the  first non-DC subcarrier in an OFDM symbol on antenna port 0 received on the first UE antenna over multiple realizations between paired UEs

7)
CDF of average varying rate of power for the third cluster, see note 2
8)
CDF of average varying rate of delay for the third cluster (ns)

9)
CDF of average varying rate of AOA for the third cluster (degree)

	NOTE 1
For the UT pair at a certain distance range, the variables collected by two UEs can be denoted as X and Y, respectively, then the cross-correlation coefficient for real number can be written as [E(XY)-E(X)E(Y)] /sqrt([E(X^2)-E(X)^2])/ sqrt([E(Y^2)-E(Y)^2]), the cross-correlation coefficient for complex number can be written as |[E(XY*)-E(X)E(Y)*]/sqrt([E(XX*)-E(X)E(X)*])/sqrt([E(YY*)-E(Y)E(Y)*])|.

NOTE 2
For the average varying rate, we assume the collecting interval, e.g., 100ms, and then get the samples for a certain UE, the varying rate can be written as the standard variance of the samples per 100ms. 


Table 7.8-6: Simulation assumptions for calibration for blockage
	Parameter
	Values

	Scenarios
	UMi-street Canyon

	Carrier Frequency
	30 GHz

	BS antenna configurations
	M=4, N=4, P=2, Mg=1, Ng =2, dH = dV = 0.5λ, dH,g=dV,g=2.5λ  

	BS port mapping
	all 16 elements for each polarization on each panel are mapped to a single CRS port; panning angles of the two subarrays: (0,0) degs; same downtilt angles as used for the large-scale calibrations

	Calibration method
	For Model A:

Drop multiple users in the multiple cells, and collect the following metrics 1) – 3) for each user after attachment. Optional self-blocking feature is made mandatory in the Landscape mode only for calibration purposes.
For Model B: 

Drop a BS in (0,0,30) and a UT in (100,0,1.5), 
Jump directly to Step 11 and replace the channel with CDL-E.

Drop a blocking screen of size h=10m, w = 2m in (80,10,1.5)

Move the UT from (100,0,1.5) to (100,20,1.5) in small increments. For each UT position, translate all the AODs and AOAs of CDL-E such that the specular (LOS path) of CDL-E is pointing along the direct path between the BS and UT.

Collect metric 4)

	Metrics
	1)
CDF of coupling loss (serving cell)
2)
Wideband SINR before receiver – determined from RSRP (formula) from CRS port 0 
3)
CDF of ASA from the serving cell
4)
RSRP as a function of UT position
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