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1. Background
The WI ATG is approved in RAN#95 and the WID was further revised in RAN#96 [1]. This RAN4 meeting is the first RAN4 meeting to discuss the work for ATG. One of the objectives for this WI is the co-existence study. This contribution provides some high level views for the co-existence study and simulation assumptions.
2. Discussion
2.1 Co-existence scenarios for study
For the co-existence study in ATG project, there’re two kinds of co-existence study. Adjacent channel co-existence study and co-channel interference study between ATG and NR. For the ATG deployment, there’re two possible solutions for the deployment. One is that the ATG network is deployed only on the airline routes. The other is that ATG is deployed in a larger area that it’s flexible to cover more airline routes in future.


                        
(a)                                                           (b)
Figure 1: Two possible ATG deployment solutions: (a) on the airline routes or (b) in larger area
The antenna patterns of the ATG base stations for the two solutions may be different. In this contribution, we assume the ATG is deployed in the solution (b).
Proposal 1: For the co-existence study, the ATG deployment is assumed to be deployed for in a large area as Figure 1(b) not just at airline routes.
2.1.1 Adjacent channel co-existence simulation
Adjacent channel co-existence study relies on the co-existence simulation which decides the ACIR requirement for the new system. For the new ATG system which may co-exist with legacy NR system, the following scenarios are the possible simulation scenarios.
Table 1: Aggressor and victim
	[bookmark: OLE_LINK6]Combination
	Aggressor
	Victim

	ATG with NR
	ATG DL
	NR DL

	
	ATG UL
	NR UL

	
	NR DL
	ATG DL

	
	NR UL
	ATG UL

	ATG with ATG
	ATG DL
	ATG DL

	
	ATG UL
	ATG UL



For the combination of ATG with NR, it should be studied as high priority. For the ATG with ATG, it depends on if the ATG is deployed in (more than) two adjacent carriers. Whether ATG with ATG needs to be simulated should be discussed and decided.
Proposal 2: For adjacent channel co-existence simulation, the ATG system co-existence with NR system should be taken as high priority.
Proposal 3: RAN4 should discuss and decide if ATG co-existence with ATG simulation is needed.
According to the WID, the example bands for ATG are n1, n78 and n79. Considering the NR ACIR requirements are the same for n1, n78/n79, the co-existence between ATG and NR can use 2GHz as the example frequency which is also used in NTN co-existence study. Then some of the NTN co-existence simulation assumptions can be reused.
Proposal 4: 2 GHz is used as the frequency of ATG adjacent channel co-existence study.
For NR system, Rural, Urban macro and Dense Urban should be considered in the co-existence simulation scenario. Indoor is not needed because the ATG antenna directions are toward the aircraft. Rural, Urban macro can be the high priority, Dense urban can be in low priority as the dense urban BS antenna height is lower and the indoor UE ratio is higher.
Proposal 5: The Rural, Urban macro scenarios of NR system can be taken as high priority. Dense Urban may not be needed or can be in low priority.
2.1.2 Co-channel interference between ATG and NR
For the scenario of deploying both ATG and terrestrial networks at the same frequency, it may need some discussion. According to the WID,
Operators are interested to adopt the same frequency for deploying both ATG and terrestrial networks to save frequency resource cost, while interference between ATG and terrestrial networks becomes non-negligible and should be addressed.
This scenario is not related to ACLR/ACS but related to inter-cell interference at the same frequency. How to handle this scenario needs more discussion. There may be two approaches, theory analysis or interference simulation.
Observation 1: The methodology of studying of co-channel deployment ATG and terrestrial networks in 4.8 GHz needs more discussion.
2.2 Adjacent channel co-existence simulation assumption
In this section, the detail simulation assumptions for adjacent channel co-existence simulation are discussed.
2.2.1 Network layout model
2.2.1.1 Co-existence between ATG and NR
According to the WID, the ATG coverage is 100~200km. The layout of combination of ATG and TN can be similar with the combination of HAPS with TN. A cluster of TN cells is randomly dropped in the ATG coverage area’s projection to the ground.


Figure 2: Simulation layout between ATG and legacy NR
Proposal 6: The layout of Figure 2 can be considered as the layout of co-existence between ATG and NR.
2.2.1.2 Co-existence between ATG and ATG
If ATG co-existence with ATG will be simulated, the number of ATG cells should be discussed. Our preliminary understanding is that 7 ATG sites can be assumed as a cluster of ATG cells like HAPS. How many clusters and what’s the layout of the clusters can be discussed further.
Proposal 7: For the co-existence of ATG and ATG, 7 ATG sites can be assumed as a cluster of ATG cells like HAPS. How many clusters and what’s the layout of the clusters can be discussed further.
2.2.2 System parameters
2.2.2.1 ATG BS parameters
The ATG BS parameters need to be discussed and decided. The ground BS capability can be a starting point to be discussed. The preliminary considerations are included in the following table.
Table 2: ATG BS system parameters starting point
	ATG BS altitude 
	[30 m]

	Carrier frequency 
	2 GHz

	Frequency reuse factor
	1

	Duplex scheme
	FDD

	Channel bandwidth
	100 MHz

	Subcarrier spacing (SCS)
	15 KHz

	Number of cells
	7

	Coverage area
	A [100 Km] radius circular area centered by the serving ATG BS

	Frequency reuse 
	1

	Number of DL scheduled UEs per cell
	FFS

	Number of UL scheduled UEs per cell
	FFS

	DL scheduled bandwidth per UE
	100 MHz

	UL scheduled bandwidth per UE
	FFS

	ATG BS noise figure
	5 dB



2.2.2.2 ATG UE parameters
For the ATG UE, the following parameters can be a starting point.
Table 3: ATG UE characteristics for system level simulations
	Characteristics
	ATG UE

	Antenna array configuration (row x column)
	TBD

	Antenna polarization
	Linear  

	Noise figure
	9 dB

	Conducted power per antenna element (dBm)
	[23 dBm]



2.2.2.3 Legacy NR parameters
The NR parameters for 2 GHz can reuse the parameters in TR 38.863 if 2GHz is agreed as the frequency. The detail parameters are in Table 6.2.2.4-1 to Table 6.2.2.4-3 in TR 38.863.  There’s one modification is needed that 100MHz CBW is the simulation BW.
2.2.3 ATG BS and UE antenna and beam forming pattern modelling
For ATG BS, the TN BS rural antenna parameters can be a starting point with the antenna up-tilt. Table 4 is copied from TR 38.863 Table 6.2.3.2-1 with some modifications highlighted. In order to have a larger coverage area, the antenna array configuration may be increased.
Table 4: ATG BS AAS antenna parameters
	Antenna pattern
	TR 38.921

	Element gain (dBi)
	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) 
	[8 × 8] elements

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

	Array Ohmic loss (dB)
	2

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

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

	Base station vertical coverage range (degrees)
	80-90

	Mechanical up-tilt (degrees)
	3


Observation 2: TN BS AAS antenna parameters can be the starting point for the ATG BS antenna parameters. For ATG UE antenna parameters, they’re different with the TN UE. More discussion is needed. 
2.2.4 Propagation model
The propagation model can refer to section 6.6 in TR 38.811.
2.2.5 Other simulation parameters
For transmission power control model, received power model, ACLR and ACS modelling and performance metric, they can be the same with TR 38.863.
3. Summary
This contribution provides our preliminary consideration of the ATG co-existence simulation. We have the following observations and proposals.
Proposal 1: For the co-existence study, the ATG deployment is assumed to be deployed for in a large area as Figure 1(b) not just at airline routes.
Proposal 2: For adjacent channel co-existence simulation, the ATG system co-existence with NR system should be taken as high priority.
Proposal 3: RAN4 should discuss and decide if ATG co-existence with ATG simulation is needed.
Proposal 4: 2 GHz is used as the frequency of ATG adjacent channel co-existence study.
Proposal 5: The Rural, Urban macro scenarios of NR system can be taken as high priority. Dense Urban may not be needed or can be in low priority.
Observation 1: The methodology of studying of co-channel deployment ATG and terrestrial networks in 4.8 GHz needs more discussion.
Proposal 6: The layout of Figure 2 can be considered as the layout of co-existence between ATG and NR.
Proposal 7: For the co-existence of ATG and ATG, 7 ATG sites can be assumed as a cluster of ATG cells like HAPS. How many clusters and what’s the layout of the clusters can be discussed further.
Observation 2: TN BS AAS antenna parameters can be the starting point for the ATG BS antenna parameters. For ATG UE antenna parameters, they’re different with the TN UE. More discussion is needed. 
[bookmark: _GoBack]There’re some other parameters listed in the contribution.
Reference
[1] RP-221369, “Revised WID on Air-to-ground network for NR”, CMCC
[2] TR 38.863
Page 5
oleObject1.bin

image2.emf

oleObject2.bin

image3.emf
ATG cell

A cluster of legacy NR cells


oleObject3.bin
ATG cell


A cluster of legacy NR cells



image1.emf

