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7.3.2
Polarized antenna modelling

In general the relationship between radiation field and power pattern is given by:
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(7.3-2)

The following two models represent two options on how to determine the radiation field patterns based on a defined radiation power pattern.
Model-1:

In case of polarized antenna elements assume 
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 is the polarization slant angle where 
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 degrees corresponds to a purely vertically polarized antenna element and 
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degrees correspond to a pair of cross-polarized antenna elements. Then the antenna element field components in 
[image: image5.wmf]q

¢

 and 
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 direction are given by
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(7.3-3)
where 
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Note that the zenith and the azimuth field components
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 are defined in terms of the spherical basis vectors of an LCS as defined in Subclause 7.1. The difference between the single-primed and the double-primed components is that the single-primed field components account for the polarization slant and the double-primed field components do not. 
An ideal vertically polarized antenna may be defined by
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 is the 3D antenna radiation power pattern as a function of azimuth angle 
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 and zenith angle 
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 in the LCS as defined in Table 7.3-1 converted into linear scale, but the assumption that 
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 leads to an unrealistic cross-polarization discrimination (XPD). Therefore a more general approach to model realistic radiation field patterns is given by
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(7.3-3a)
and
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(7.3-3b)

where 
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 denotes an arbitrary function. Note that the resulting radiation power pattern remains 
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An example that is based on an approximation of a real antenna is given by


[image: image33.wmf](

)

(

)

(

)

(

)

{

}

e

f

q

q

f

q

f

,

sin

cos

5

.

0

sin

max

,

2

R

K

G

¢

¢

¢

¢

¢

¢

=

¢

¢

¢

¢

¢

¢

¢

¢


(7.3-3c)



with 
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Model-2:

In case of polarized antennas, the polarization is modelled as angle-independent in both azimuth and elevation, in an LCS. For a linearly polarized antenna, the antenna element field pattern, in the vertical polarization and in the horizontal polarization, are given by
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(7.3-4)
and
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(7.3-5)
respectively, where 
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 is the polarization slant angle and 
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is the 3D antenna element power pattern as a function of azimuth angle, 
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 and elevation angle, 
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in the LCS. Note that 
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 degrees correspond to a purely vertically polarized antenna element. The vertical and horizontal field directions are defined in terms of the spherical basis vectors, 
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 respectively in the LCS as defined in Subclause 7.1.2. Also 
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 as defined in Table 7.1-1.
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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 

	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 Subclause 7.3.2

	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.
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