
2


[bookmark: _Toc491868096][bookmark: _GoBack]TSG-RAN Working Group 4 (Radio) meeting #97-E	R4-2014979
Electronic Meeting,  2nd – 13th November 2020

Source:	Ericsson
Title:	TP to TR 38.921: Correction to antenna parameter table in clause 3 and sub-clause 8.1 
Agenda item:	11.1.4
Document for:	Approval

1. Introduction
At the last RAN4 meeting (RAN4#96-E) a text proposal to TR 38.921 with antenna parameters was agreed. Unfortunately, it was decided to update the definition of power feed to the antenna at a very late stage of the meeting.
In this contribution a text proposal has been created to update TR 38.921, subclause 8.1 according to the reply LS sent to ITU-R WP 5D at last meeting. Also, clause 3 is updated with all for the antenna model relevant definitions.

2. Discussion
From reply LS [2] defined antenna parameters are listed in Table 2-1.  
Table 2-1: Beamforming antenna characteristics for IMT in 6425 – 10500 MHz
	
	
	Rural
	Macro suburban
	Macro urban
	Small cell outdoor/
Micro urban
	Small cell indoor/
Indoor urban

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101
	N/A

	1.2
	Element gain (dBi) (Note 1)
	N/A
	6.4
	5.5
	5.5
	N/A

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	N/A
	90º for H
65º for V
	90º for H
90º for V
	90º for H
90º for V
	N/A

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	N/A
	30 for both H/V
	30 for both H/V
	30 for both H/V
	N/A

	1.5
	Antenna polarization 
	N/A
	Linear ±45º
	Linear ±45º
	Linear ±45º
	N/A

	1.6
	Antenna array configuration (Row × Column) (Note 2)
	N/A
	16 × 8 elements
	16 × 8 elements
	8 × 8 elements
	N/A

	1.7
	Horizontal/Vertical radiating element spacing 
	N/A
	0.5 of wavelength
for H, 0.7 of wavelength for V
	[bookmark: OLE_LINK35]0.5 of wavelength 
for H, 0.5 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V
	N/A

	1.8
	Array Ohmic loss (dB) (Note 1)
	N/A
	2
	2
	2
	N/A

	1.9
	Conducted power (before Ohmic loss) per antenna element (dBm) 
	N/A
	22
(Note 5)
	22
(Note 5)
	16
(Note 6)
	N/A

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	N/A
	+/- 60
	+/- 60
	+/- 60
	N/A

	1.11
	[bookmark: OLE_LINK37]Base station vertical coverage range (degrees) (Note 3, 4)
	N/A
	90-100
	90-120
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees) (Note 4)
	N/A
	6
	10
	N/A
	N/A



Note 1:	The element gain in row 1.2 includes the loss given in row 1.8.
[bookmark: _Hlk42108662]Note 2:	m × n means there are m vertical and n horizontal radiating elements. In the sub-array case, one implementation is 2 vertical radiating elements combined in a 2x1 sub-array
Note 3:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as in ITU-R M.2101.
Note 4:	The vertical coverage range in row 1.11 includes the mechanical downtilt given in row 1.12.
Note 5:	The conducted power per element assumes 16x8x2 elements (i.e. power per H/V polarized element).
Note 6:	The conducted power per element assumes 8x8x2 elements (i.e. power per H/V polarized element).

Text marked “red” was updated before approval. This text proposal updated the power in corresponding table in TR 38.921, subclause 8.1.

3. Conclusion
At the end on this contribution a text proposal TR 38.921, clause 3 and sub-clause 8.1 is attached for approval.
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[2] 	R4-2011932, “LS on Parameters of terrestrial component of IMT for sharing and compatibility studies in preparation for WRC-23 (6.425 to 10.5 GHz)”, Ericsson

3GPP
TEXT PROPOSAL to clause 3:
[bookmark: _Toc47089173]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc47089174]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
array element: subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern
beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse
front-to-back ratio: ratio of maximum directivity of an antenna to its directivity in a specified rearward direction
gain: ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.

[bookmark: _Toc47089175]3.2	Symbols
For the purposes of the present document, the following symbols apply:
A	Peak normalized array element pattern in dB
AA	Composite antenna array pattern in dBi
AE	Array element pattern in dBi
Am	Front to back ratio in dB
dh	Horizontal element separation in meters
dv	Vertical element separation in meters
GE,max	Array element peak gain in dBi
SLAv	Side lobe suppression in dB
3dB 	Horizonal half power beamwidth 
3dB	Vertical half power beamwidth
etilt	Electrical down-tilt angle in degrees (defined from antenna array normal and downwards)
escan	Electrical scan angle in degrees
	Horizontal angle (defined between -180° and 180°).
	Vertical angle of the signal direction (defined between -0° and 180°,90° represents the direction perpendicular to the antenna array
NRB	Transmission bandwidth configuration, expressed in resource blocks

[bookmark: _Toc47089176]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk494631454]AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AWGN	Additive White Gaussian Noise
BS	Base Station
BW	Bandwidth
FDD	Frequency Division Duplex
FR	Frequency Range
FRC	Fixed Reference Channel
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
LA	Local Area
MR	Medium Range
NR	New Radio
OTA	Over The Air 
RB	Resource Block
RF	Radio Frequency
SCS	Sub-Carrier Spacing
TDD	Time division Duplex
WA	Wide Area


















TEXT PROPOSAL to subclause 8.1:

[bookmark: _Toc36804973]8.1	BS antenna characteristics
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
	3dB
	Degrees

	Vertical HPBW
	3dB
	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
	etilt
	Degrees

	Electrical scan angle
	escan
	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



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.
Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Rural
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban

	Am (dB)
	N/A
	30
	30
	30

	SLAv (dB)
	N/A
	30
	30
	30

	3dB (deg.)
	N/A
	90 
	90
	90

	3dB (deg.)
	N/A
	65
	90
	90

	GE,max (dBi)
	N/A
	6.4
	5.5
	5.5

	LE  (dB)
	N/A
	2.0
	2.0
	2.0

	(M, N)
	N/A
	(16, 8)
	(16, 8)
	(8,8)

	dh (m)
	N/A
	0.5
	0.5
	0.5

	dv (m)
	N/A
	0.7
	0.5
	0.5

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

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

	Total Radiated Power (dBm)Conducted power (before ohmic loss) per antenna element (dBm)
	N/A
	2246
	2246
	1637

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

	Note 1: MxN means there are M vertical and N horizontal elements
Note 2: LE is included in GE,max 
Note 3: TRP includes the powers from two polarizations
Note 43: The vertical coverage range includes the mechanical downtilt.



[bookmark: _Toc36804974]8.2	UE antenna characteristics
The outcome of the RAN4 study for collecting technical background information relevant for the frequency range 7 to 24 GHz indicated that the frequency range 7.25-[10-13] GHz would have “FR1 like” requirements, and as such we can assume that in the 10-10.5GHz range this applies. The UE will most likely therefore have a conducted interface with an assumed isotropic radiation pattern antenna and no beam forming.
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