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[bookmark: _Toc66101052][bookmark: _Toc67990409][bookmark: _Toc98750020]8.1	BS antenna characteristics
[bookmark: _Toc66101053][bookmark: _Toc67990410][bookmark: _Toc98750021]8.1.1		Array antenna model
In Table 8.1.1-1, the parameters used by the parameterized array antenna model are described.
Table 8.1.1-1: Parameters of the parameterized array antenna model
	Parameter
	Symbol
	Unit

	Front to back ratio
	Am
	dB

	Side lobe suppression
	SLAv
	dB

	Horizontal HPBW
	j3dB
	Degrees

	Vertical HPBW
	q3dB
	Degrees

	Array element peak gain
	GE,max
	dBi

	Number of radiating elements rows and columns
	(M, N)
	Integer

	Horizontal element separation
	dh
	m

	Vertical element separation
	dv
	m

	Electrical down-tilt angle
	qetilt
	Degrees

	Electrical scan angle
	jescan
	Degrees



The parameterized antenna model is built around array antenna model where the element factor, array factor and linear phase progressing is characterized as described by equations in Table 8.1.1-2.
Table 8.1.1-2: Array antenna model details
	Description
	Equation
	Unit

	Peak normalized element radiation pattern
	
	dB

	Peak gain normalized element radiation pattern
	

	dBi

	


Composite array radiation pattern
	
, where


	



dBi



[bookmark: _Toc66101054][bookmark: _Toc67990411][bookmark: _Toc98750022]8.1.2	Array antenna parameters
In Table 8.1.2-1, base station array antenna parameters for different deployment scenarios is listed. Element parameters have been selected to produce correct element peak gain determined by calculating the directivity from a given geometry including beam widths. The element directivity can be calculated based on the pattern described by Table 8.1.2-1 in dBi as:
		(8.1.2-1)
, where the peak directivity DE,max is calculated from given values on j3dB, q3dB, dh and dv as:
		(8.1.2-2)
, where Alin(q,j) is defined in linear scale as:
		(8.1.2-3)
Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban
	Small cell indoor

	Am (dB)
	30
	30
	30
	30

	SLAv (dB)
	30
	30
	30
	30

	j3dB (deg.)
	90 
	90
	90
	90

	q3dB (deg.)
	65
	90
	90
	90

	GE,max (dBi)
	6.4
	5.5
	5.5
	5.5

	LE  (dB)
	2.0
	2.0
	2.0
	2.0

	(M, N)
	(16, 8)
	(16, 8)
	(8,8)
	(4, 4)

	Number of supported polarizations, P
	2
	2
	2
	2

	dh (m)
	0.5l
	0.5l
	0.5l
	0.5l

	dv (m)
	0.7l
	0.5l
	0.5l
	0.5l

	Horizontal coverage range (deg.)
	+/- 60
	+/- 60
	+/- 60
	N/A

	Vertical coverage range (deg.)
	90 to 100
	90 to 120
	90 to 120
	N/A

	Conducted power (before ohmic loss) per antenna element, Ptx (dBm)
	22
(Note 4)
	22
(Note 4)
	16
(Note 5)
	9
(Note 6)

	Mechanical downtilt (deg.)
	6
	10
	N/A
	N/A 
(Note 7)

	Note 1:	MxN means there are M vertical and N horizontal elements
Note 2:	LE is included in GE,max 
Note 3:	The vertical coverage range includes the mechanical downtilt.
Note 4:	The conducted power per element assumes 16x8x2 elements (i.e. power per H/V polarized element).
Note 5:	The conducted power per element assumes 8x8x2 elements (i.e. power per H/V polarized element).
Note 6:	The conducted power per element assumes 4x4x2 elements (i.e. power per H/V polarized element).
Note 7:	Boresight direction is perpendicular to the ceiling.



Based on the array parameters sets fundamental characteristics such as peak EIRP can be derived. For radiated power considerations peak Equivalent Isotropic Radiated Power (EIRP) is calculated in logarithmical scale calculated as:
 		(Eq. 8.1.2-4)
, where P, M, N, Ptx, GE,max is given by Table 8.1.2-1.
8.1.3	Sub-array parameters
In TR 38.803, subclause 5.2.3.2.4 the array antenna model described in Table 8.1.1-2 is extended to support vertical sub-arrays. 

In Table 8.1.3-1, representable parameter sets relevant for an AAS base station operating within 4990 to 7125 MHz are provided as additional information.

Table 8.1.3-1: Model parameters relevant for sub-array configurations 
	Parameters
	Macro suburban
	Macro urban

	Element gain
	6.4 dBi
	6.4 dBi

	Horizontal/vertical 3 dB beam width of single element
	90 º for H
65 º for V
	90 º for H
65 º for V

	Horizontal/vertical front to back ratio
	30 dB for both H/V
	30 dB for both H/V

	Antenna polarization
	Linear ±45 º
	Linear ±45 º

	Antenna sub-array configuration (Row × Column)
	16 x 16
	16 x 16

	Horizontal/Vertical radiating sub-array spacing
	0.5l for H, 1.4l for V
	0.5l for H, 1.4l for V

	Number of element rows in sub-array
	2
	2

	Vertical element separation in sub-array (dv,sub)
	0.7l
	0.7l

	Pre-set sub-array down-tilt
	3 º
	3 º

	Array Ohmic loss
	2 dB
	2 dB

	Conducted power (before Ohmic loss) per sub-array
	19 dBm
	19 dBm

	Base station horizontal coverage range 
	+/-60 º
	+/-60 º

	Base station vertical coverage range 
	90-100 º
	90-100 º

	Mechanical down-tilt
	3 º
	6 º




