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7.4.2 
LOS probability
The Line-Of-Sight (LOS) probabilities are given in Table 7.4.2-1.
Table 7.4.2-1 LOS probability
	Scenario
	LOS probability (distance is in meters)

	RMa
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	UMi – Street canyon
	Outdoor users:
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Indoor users:

Use d2D-out in the formula above instead of d2D



	UMa
	Outdoor users:
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Indoor users:
Use d2D-out in the formula above instead of d2D

	Indoor - Mixed office
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	Indoor – Open office
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	Note: 
The LOS probability is derived with assuming antenna heights of 3m for indoor, 10m for UMi, and 25m for UMa


=== Unaffected parts are omitted ===

7.5
Fast fading model

=== Unaffected parts are omitted ===

Table 7.5-7: ZSD and ZoD offset parameters for UMa

	Scenarios
	LOS/

LOS O-to-I
	NLOS/

NLOS O-to-I

	ZoD spread (ZSD)

lgZSD=log10(ZSD/1()
	lgZSD
	max[-0.5, -2.1(d2D/1000) -0.01 (hUT - 1.5)+0.75]
	max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]

	
	lgZSD
	0.40
	0.49

	ZoD offset
	µoffset,ZOD
	0
	e(f)-10^{a(fc) log10(max(b(fc), d2D))+c(fc)}

	Note: 
For NLOS ZOD offset: a(fc) = 0.208log10(fc)-0.782; b(fc) = 25; c(fc) = -0.13log10(fc)+2.03; e(fc) = 7.66log10(fc)-5.96. 



=== Unaffected parts are omitted ===

7.6.1
Oxygen absorption

Oxygen absorption loss is applied to the cluster responses generated in Step 11 in Section 7.5. The additional loss, OLn(f) for cluster n at centre frequency fc is modelled as:

[image: image9.wmf]))

(

(

1000

)

(

)

(

3

D

+

×

+

×

=

t

t

a

n

D

c

c

n

c

d

f

f

OL

 [dB]
where:
· 
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: frequency dependent oxygen loss (dB/km) characterized in Table 7.6.1-1;
· 
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: speed of light (m/s); and d3D is the distance (m) 

· 
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: n-th cluster delay (s) in Step 11 in Section 7.5
· 
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t

: 0 in the LOS case and min(τn') otherwise, where min(τn') is the minimum delay in Step 5.
For centre frequencies not specified in this table, the frequency dependent oxygen loss α(fc) is obtained from a linear interpolation between two loss values corresponding to the two adjacent centre frequencies of the centre frequency fc.
Table 7.6.1-1 Frequency dependent oxygen loss α(f) [dB/km]
	Frequency f (GHz)
	α(f)
[dB/km]

	0-52
	0

	53
	1

	54
	2.2

	55
	4

	56
	6.6

	57
	9.7

	58
	12.6

	59
	14.6

	60
	15

	61
	14.6

	62
	14.3

	63
	10.5

	64
	6.8

	65
	3.9

	66
	1.9

	67
	1

	68-100
	0


For large channel bandwidth, oxygen absorption loss of centre frequency fc is first applied to each ray responses. The additional loss, OLu,s,n,m(f) for ray m within cluster n at frequency f is modelled as:
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where:
· 
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: oxygen loss (dB/km) at frequency f characterized in Table 7.6.1-1;
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: speed of light (m/s); and d3D is the distance (m)
· 
[image: image17.wmf]m

n

s

u

,

,

,

t

: delay of ray m in cluster n between Rx antenna element u and Tx antenna element s
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t

: 0 in the LOS case and min(τn') otherwise, where min(τn') is the minimum delay in Step 5.
Then transform the time-domain channel response containing all rays in all clusters into a single frequency-domain channel response, and apply the square root of frequency-dependent oxygen absorption loss modifying factor to the frequency channel coefficient of each subcarrier in the large channel bandwidth. The oxygen loss modifying factor of frequency f is calculated by α(f)-α(fc) [dB].
Time-domain channel response is obtained by the reverse transform from the obtained frequency-domain channel response.
7.6.2
Large bandwidth and large antenna array
7.6.2.1
Modelling of the propagation delay 

The modelling in this section applies only when BW is greater than c/D Hz, where

-
D is the maximum antenna aperture in either azimuth or elevation (m)

-
c is the speed of light (m/s)
Each ray within a cluster for a given u (Rx) and s (Tx) has unique time of arrival (TOA). The channel coefficient generation step (step 11 in Section 7.5) is updated to model individual rays. In this case, the channel response of ray m in cluster n for a link between Rx antenna u and Tx antenna s at delay 
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 at time t is given by:
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and the delay (TOA) for ray m in cluster n for a link between Rx antenna u and Tx antenna s is given by:
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and λ(f) is the wavelength on frequency f, which can be implemented by user’s own method.
Note: this model is developed assuming plane wave propagation. 
=== Unaffected parts are omitted ===

7.8.2
Full calibration 

The calibration parameters for full calibration including the fast fading modeling 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 MS antenna configuration. 
Table 7.8-2: Simulation assumptions for full calibration

	Parameter
	Values

	Scenarios
	3D-UMa, 3D-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 = 0.5lambda, 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 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 

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



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

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

	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.


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 Table 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 MS antenna configuration.
=== Unaffected parts are omitted ===
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