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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the last RAN4 meeting, quite limited progress has been reached for ATG coexistence assumption, therefore in this contribution, we want to share further views on ATG coexistence study. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK10]Discussion  
2.1. System parameters
[bookmark: _Toc104210155][bookmark: _Toc87889244][bookmark: _Toc104122349][bookmark: _Toc104502867][bookmark: _Toc94170345]2.1.1	ATG UE parameters
Issue 2-5-2: Antenna and beamforming pattern modelling outline for ATG UE.
Agreement:
· 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.
	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



During the last RAN4 meeting, the simulation assumption for ATG CPE is assumed as above. However for ATG CPE at 2GHz with dual polarization, output power per polarization cannot be up to 40dBm which is much higher than the commercially available CPE device. Based on the consideration, we propose the following output power assumptions for ATG CPE at 2GHz. In addition, the 3dB beamdwidth of ATG CPE at 4GHz is still in the square bracket.
Proposal 1: propose to adopt the following assumptions for ATG CPE. 
ATG UE parameters are given in Table 2.1.1-1
Table 2.1.1-1: ATG UE characteristics for system level simulations
	Characteristics
	CPE
	CPE

	Frequency band
	2.1GHz 
	3.5GHz and 4.9GHz

	Antenna type and configuration
	Omini antenna assumption
	Antenna array assumption : (Note 1) 
 (8x2x2) or  (16x1x2) 

	Polarisation
	Linear: +/-90°X-pol
	Linear: +/-90°X-pol

	Rx Antenna gain 
	0dBi
	5dBi

	Antenna temperature
	290 K
	290 K

	Noise figure
	9 dB
	9 dB

	Tx transmit power
	33dBm per polarization;
36dBm for two polarization;
	26dBm per polarization 


	Tx antenna gain
	0dbi
	5dBi

	NOTE 1: 8 or 16 antenna elements are placed along the aircraft moving direction for the ease of the installation.



Table 2.1.1-2: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
90º for V 

	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: _Toc94170348][bookmark: _Toc104122352][bookmark: _Toc104502870][bookmark: _Toc104210158]2.1.2. ATG BS parameters
In addition, there are some discrepancy for total maximum transmission power in the following tables. For instance, the total TRP per polarization is assumed as 43dBm for 2GHz and 53dBm for 4GHz. However in the antenna configuration table 1 and 2, the transmission power per PA is not aligned as total output power.
Issue 2-4-1: The initial system parameters outline for ATG BS.
Agreement:
	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




Option 1: 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
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	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



Proposal 2: to the update the conducted power per sub-array as following:
Option 1: 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 for 2GHz;
35 for 4GHz


	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
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	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 for 2GHz
38 for 4GHz

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

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

	Mechanical up-tilt (degrees) 
	6.5



Conclusions
In this contribution, we shared some further views on coexistence study for ATG coexistence and proposals are made as following:
Proposal 1: propose to adopt the following assumptions for ATG CPE. 
ATG UE parameters are given in Table 2.1.1-1
Table 2.1.1-1: ATG UE characteristics for system level simulations
	Characteristics
	CPE
	CPE

	Frequency band
	2.1GHz 
	3.5GHz and 4.9GHz

	Antenna type and configuration
	Omini antenna assumption
	Antenna array assumption : (Note 1) 
 (8x2x2) or  (16x1x2) 

	Polarisation
	Linear: +/-90°X-pol
	Linear: +/-90°X-pol

	Rx Antenna gain 
	0dBi
	5dBi

	Antenna temperature
	290 K
	290 K

	Noise figure
	9 dB
	9 dB

	Tx transmit power
	33dBm per polarization;
36dBm for two polarization;
	26dBm per polarization 


	Tx antenna gain
	0dbi
	5dBi

	NOTE 1: 8 or 16 antenna elements are placed along the aircraft moving direction for the ease of the installation.



Table 2.1.1-2: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
90º for V 

	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


Proposal 2: to the update the conducted power per sub-array as following:
Option 1: 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 for 2GHz;
35 for 4GHz


	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
· FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4: 
	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 for 2GHz
38 for 4GHz

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

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

	Mechanical up-tilt (degrees) 
	6.5
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