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1. Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]In RAN4#104#bis meeting, RAN4 reached some agreements on the scenarios and network layout 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>>
6	Co-existence study
[bookmark: _Toc117668861]6.1 Co-existence simulation scenario
Table 6.1-1 summarizes the initial simulation scenarios for ATG coexistence study considering non co-location scenario as the baselin. Assume non-co-located for simulation cases 1, 4, 5, 6, 7, 8, 9, 12, 13, 14. For simulation cases 2, 3, 10, 11, if evidence is brought forward that the ACLR/ACS requirements to cover co-location are substantially different to the requirements for the non-co-location then discuss further how to cover both cases
Table 6.1-1: Simulation scenarios for ATG coexistence study
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS




[bookmark: _Toc117668862]6.2 Co-existence simulation assumption
[bookmark: _Toc117668863]6.2.1 Network layout model
[bookmark: _Toc117668864]6.2.1.1 Co-existence between ATG and NR terrestrial network
Co-existence modelling is based on positioning a single ATG BS/sector and a TN cluster. Two options exist for the positioning of the TN cluster relative to the ATG BS.
For simulation cases 1, 4, 5, 7, 8, 9, 12, 14 the worst-case network layout for simulation is one in which the TN cluster is placed at the same location as the ATG BS. The ATG BS are offset from the TN BS with  as depicted in figure 6.2.1.1-2.

[image: ]
Figure 6.2.1.1-1 Network layout with TN network located close to ATG BS



Figure 6.2.1.1-2 Offset of ATG BS compared to TN BS grid when the TN cluster is located close to the ATG BS

For the remaining simulation cases, if the ATG UE has an omnidirectional radiation pattern then the worst-case network layout for simulation is one in which the TN is placed directly below the aircraft. If the UE has a directional radiation pattern, then in these cases companies should assess which of the network layout options (TN placed close to ATG BS or TN placed underneath the aircraft) is worst case and apply the worst-case option.

[image: ]
Figure 6.2.1.1-3 Network layout with TN network located directly underneath the aircraft

6.2.1.2 TN Network Layout
A rural hexagonal grid layout is assumed for TN network clusters with the parameters of table 6.2.1.1.
Table 6.2.1.2-1: Simulation scenarios for ATG coexistence study
	Parameters
	Values

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	0.5 km (4GHz)
0.9 km (2GHz)

	BS antenna height
	25 m

	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	10%

	
	Low/high penetration loss ratio
	50% low loss, 50% high loss

	
	LOS/NLOS
	LOS and NLOS, see subclause 6.2.5

	
	UE antenna height
	Same as 3D-UMa in TR 36.873

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	35 m



6.2.1.3 ATG Network Layout
A single ATG BS with a single cell is assumed for the ATG network. The aircraft are assumed to fly in a straight line from the minimum distance to the maximum horizontal distance from the ATG BS in the horizontal boresight of the ATG sector. The minimum and maximum horizontal distance of the ATG UE from the ATG BS are as depicted in table 6.2.1.3-1 and depend on the assumption of sub-arrays or not for the antenna model 
[In the vertical domain, ATG UEs are distributed in height between 3000m and 10000m]
Table 6.2.1.2-1: Simulation scenarios for ATG coexistence study
	Parameters
	No sub-arrays
	Sub-arrays

	Minimum ATG BS-UE horizontal distance
	50km
	20km

	Maximum ATG BS-UE horizontal distance
	100km
	100km



[image: ]
Figure 6.2.1.3-1 ATG BS layout (In horizontal boresight direction of ATG antenna)
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