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1 Background
RAN#96 meeting approved RP-221369 Revised WID on Air-to-ground network for NR in Rel-18. The agreements and open issues are captured in this way forward. 
Last meeting agreed WF is R4-2217736.
2 Open issues
2.1.1 Sub-topic 2-3 Co-existence network layout
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Agreement:
· One site with one sector for simulation

· Aircraft altitude to derive cell coverage: 3km

· Cell range for simulation: 100km. Note: This value for simulation does no impact RRM evaluation.

· Angle of aircraft at minimum altitude and maximum distance from ATG BS: 1.5°

· Aircraft altitude to derive minimum distance: 10km
· Minimum distance for non sub-array= 20 km
· Minimum distance for sub-array= 50 km
2.1.2 Sub-topic 2-4 Co-existence system parameters
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



Issue 2-4-2: The initial system parameters outline for ATG UE.
Agreement:
	ATG UE altitude 
	To be updated based on outcome of Issue 2-1-4

	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



Issue 2-4-3: The initial system parameters outline for TN BS and TN UE.
Agreement:
	Parameters
	Rural

	Carrier frequency
	2, 4GHz

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

	Scheduled channel bandwidth per UE (DL)
	1

	Scheduled channel bandwidth per UE (UL)
	1

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

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

	Traffic model
	full buffer

	DL power control
	No

	UL power control
	Yes

	TN BS-UE min distance in meters
	35m

	TN BS max TX power in dBm
	Reuse ITU-R Feedback RP-200559

	TN UE max TX power in dBm
	23dBm

	TN UE min TX power in dBm
	-40dBm@2GHz, -33dBm@4GHz

	TN BS Noise figure in dB
	5dB

	TN UE Noise figure in dB
	9dB

	Handover margin
	3dB

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



ACLR/ACS for TN: 
	
	NR

	BS
	ACLR
	45 dB

	
	ACS
	46 dB

	UE
	ACLR
	30dB (ACLR1)

43dB (ACLR2)

	
	ACS
	33


2.1.3 Sub-topic 2-5
Antenna and beamforming pattern modelling
Issue 2-5-1: Antenna and beamforming pattern modelling outline for ATG BS.
Agreement:

· Companies can choose either sub-array or non sub-array model for simulation
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 ([image: image3.png]


)
	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


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


2.1.4 Others
Issue 2-6-1: Performance metrics for co-existence
Agreement:

The performance metrics used to study the scenarios between two networks is the average user throughput loss for UL and DL, defined below:

· Average throughput loss: 
In this case the throughput statistic is averaged over all cells in the deployment.
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where ACIRi is an ACIR value from 0 dB to 100 dB and ACIR = x is a high ACIR value, 100 dB in this study, where the networks are totally separated so there is no leakage from the aggressor network into the victim network.

· Worst cell throughput loss:

Here the throughput statistics are collected for each of 57 cells (corresponding to 19 sites) of the TN deployment. Then the cell with the highest throughput loss is selected for presentation. This metric has been added to complement the preliminary analysis making the system robust and capable of handling all worst-case scenarios. 
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Issue 2-6-2: TN/ATG network placement for simulation
Agreement:

For the ATG (Aggressor, DL) – TN (Downlink) and the TN (Agressor,Uplink) – ATG(Uplink) scenarios, the following deployment is the worst case:
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For TN(Agressor, DL)-ATG(DL) and ATG(Agressor, UL)-TN(UL), either the previous figure or the following may be worst case, depending on the UE antenna characteristics. The worst case between the two should be used for these scenarios
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