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1. Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In RAN4#104#bis meeting, RAN4 reached some agreements on system parameter assumption and antenna modelling based on the WF [1]. In this paper, we’d like to capture these agreements into this TR.
2.	References 
[1] R4-2217736, WF on FR1 co-existence evaluation for ATG, CMCC

Text proposal for TR 38.876
[bookmark: _Toc110932360]<<Start of TP for TR 38.876>>
[bookmark: _Toc117668865]6.2.2 System parameters
[bookmark: _Toc117668866]6.2.2.1 ATG parameters
The system parameters for ATG BS for co-existence study is assumed as below.
Table 6.2.2.1-1: system parameters for ATG BS
	ATG BS altitude 
	30m


	Carrier frequency 
	2GHz, 4GHz 

	Frequency reuse factor
	1

	Duplex mode
	FDD@2GHz, TDD@4GHz

	Channel bandwidth
	20MHz@2GHz, 100MHz@4GHz

	Subcarrier spacing (SCS)
	15k@2GHz, 30k@4GHz

	Number of cells
	one cell

	UE distribution
	Single ATG UE per ATG cell
Horizontal: Random
[Vertical: Distributed between 3km and 10km]

	Indoor UE percentage
	0%

	Number of DL active UEs per cell (NOTE 2)
	one UE


	Number of UL active UEs per cell
(NOTE 2)
	one UE


	DL scheduled bandwidth per UE
	Full bandwidth

	UL scheduled bandwidth per UE
	Full bandwidth

	Traffic model
	Full buffer

	ATG BS maximum output power
	43dBm BS output power for 2GHz
53dBm BS TRP output power for 4GHz

	ATG BS noise figure
	5dB

	Handover margin
	Not needed

	NOTE 1: 	ATG BS is assumed to serve UEs in the rural environment.
NOTE 2:	Same as the number of BS beam(s);
NOTE 3:	ATG BS max TX power is defined per polarization




[bookmark: _Toc117668867]6.2.2.2 ATG UE parameters
The system parameters for ATG UE is assumed as below.
Table 6.2.2.2-1: system parameters for ATG UE
	ATG UE altitude 
	Vertical: Distributed between 3km and 10km

	Carrier frequency 
	2GHz, 4GHz 

	ATG UE max TX power in dBm
	 Referred to Issue 2-5-2

	ATG UE min TX power in dBm
	· [-33dBm] for 100MHz
· [-40dBm] for 20MHz

	ATG UE noise figure
	9dB




[bookmark: _Toc117668868]6.2.2.3 TN BS and UE parameters
The system parameters for TN BS and TN UE is assumed as below.
Table 6.2.2.3-1: system parameters for TN BS and UE
	Parameters
	Rural
	Rural

	Carrier frequency
	2GHz
	4GHz

	Channel bandwidth
	20MHz
	100MHz

	Scheduled channel bandwidth per UE (DL)
	1
	1

	Scheduled channel bandwidth per UE (UL)
	3
	3

	The number of active UE (DL) (Note 1)
	1
	1

	The number of active UE (UL) (Note 1)
	3
	3

	Traffic model
	full buffer
	full buffer

	DL power control
	No
	No

	UL power control
	Yes
	Yes

	TN BS-UE min distance in meters
	30m
	30m

	TN BS max TX power in dBm
	43dBm
	49dBm

	TN UE max TX power in dBm
	23dBm
	23dBm

	TN UE min TX power in dBm
	-40dBm
	-40dBm

	TN BS Noise figure in dB
	5dB
	5dB

	TN UE Noise figure in dB
	9dB
	9dB

	Handover margin
	3dB
	3dB

	Note 1 	Same as the number of BS beam(s);
Note 2:	TN BS max TX power is defined per polarization




[bookmark: _Toc117668869]6.2.3 Antenna and beamforming pattern modelling
[bookmark: _Toc117668870]6.2.3.1 ATG BS antenna model
For ATG BS antenna modelling, the following two options for antenna modelling could be used for ATG coexistence study.
Option 1: non sub-array model
Table 6.2.3.1-1: AAS antenna parameters for non sub-array model
	
	ATG

	Base Station Antenna Characteristics

	Antenna pattern
	TR 38.921

	Element gain (dBi) (Note 2)
	7.1

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

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

	Antenna polarization 
	Linear ±45º

	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	Number of supported polarizations, P
	2

	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25

	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	Base station vertical coverage range (degrees) (Note 1)
	25

	Mechanical uptilt (degrees)
	14 



Option 2: sub-array model
Table 6.2.3.1-1: AAS antenna parameters for sub-array model
	Parameter
	Macro urban

	Element gain (dBi) (Note 2)
	6.4

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

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

	Antenna polarization 
	Linear ±45º

	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements

	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V

	Number of element rows in sub-array
	3

	Vertical element separation in sub-array ()
	0.7 of wavelength of V

	Pre-set sub-array down-tilt (degrees)
	3

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28

	Base station horizontal coverage range (degrees)
	+/-60

	Base station vertical coverage range (degrees) (Note 1)
	10

	Mechanical up-tilt (degrees) 
	6.5



[bookmark: _Toc117668871]6.2.3.2 ATG UE antenna model
For 2GHz, assume omni-directional antenna, assume [40dBm] UE output power for calibration (as worst case for simulation purposes).
For 4GHz, assume that UE is equipped with directional antenna, assume a UE EIRP of [43dBm] for calibration (as worst case for simulation purposes)
· Use following as the starting point for calibration.
Table 6.2.3.2-1:  antenna parameters for phase antenna array
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
[54º] for V /[60-70]

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dBc

	1.5
	Antenna polarization 
	Linear ±90º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	 (8x2x2) or  
(16x1x2) 

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V




[bookmark: _Toc117668872]6.2.3.3 TN BS antenna model
The antenna model of rural scenario captured in ITU-R reply LS RP-200559 could be used for ATG coexistence study.
[bookmark: _Toc117668873]6.2.3.4 TN UE antenna model
The following assumption for TN UE antenna is shown as below.
Table 6.2.3.4-1: TN handheld UE antenna charateristic
	Characteristics
	Handheld

	Antenna type and configuration
	(1, 1, 2) with omni-directional antenna element

	Polarisation
	Linear: +/-45°X-pol

	Tx/Rx Antenna gain 
	0 dBi per element

	the number of Tx and Rx
	1T2R
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