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1. Introduction 
In RAN #95e meeting, the new WID on Air-to-ground network for NR was approved in [1]. Air-to-ground (ATG) network refers to in-flight connectivity technique, and a direct radio link will be established between BS on the ground and CPE type of UE mounted in the aircraft. The coexistence requirements between ATG and terrestrial network are important part of this WID to define the RF requirements for ATG. Therefore, this paper provides our considerations on the coexistence scenarios. 

2. Discussion
2.1 System Parameter 
[bookmark: _Hlk109727821]There are already some trials and commercial operation for ATG, while the ATG system characteristics haven’t been discussed in 3GPP, which are essential for coexistence studies. The ATG topology and the system characteristics should be firstly discussed. Table 1 and Table 2 provide the essential key parameters for coexistence studies and the specific values are TBD. 
Table 1. ATG Base Station Characteristics
	Type
	ATG BS

	Channel bandwidth (MHz)
	TBD

	Cell radius 
	TBD

	Sector number 
	TBD

	Max transmission power 
	TBD

	Antenna gain 
	TBD

	Beamforming pattern 
	TBD

	Transmission bandwidth
	TBD

	ATG BS height 
	TBD

	Noise figure 
	TBD



Table 2. Aircraft CPE Characteristics
	Type
	Aircraft CPE

	Max transmission power 
	TBD

	Antenna gain 
	TBD

	Transmission bandwidth
	TBD

	Number of aircraft per BS
	TBD

	Aircraft height 
	TBD

	Noise figure 
	TBD

	Power control mechanism 
	TBD



Observation 1: The ATG system characteristics haven’t been discussed in 3GPP, therefore, the ATG topology and the system characteristics should be firstly discussed for the coexistence. 
2.2 Coexistence Scenario
The example bands mentioned in [1] are band n1, n78 and n79. Normally, only adjacent channel coexistence will be considered in RAN4 coexistence studies.  The band analysis is descripted as below. 
· n1 (1920-1980MHz UL，2110-2170MHz DL)
· Adjacent with NTN band n256 1980-2010MHz UL, 2170-2200MHz DL  
· The UL is adjacent to TDD band n39 1880-1920MHz 
· n78 (3300-3800MHz) 
· n79 (4400-5000MHz) 
The band n1 is FDD band and is adjacent with NTN band n256.  The ATG UL is the link from aircraft to the ground-based BS, while the NTN UL is the link from UE on the ground to the satellite. The transmission signal direction is different for both UL and DL, so the antenna beamforming direction will be different, and the antenna gain for receiving the interference signal will be extremely low. Furthermore, considering the high altitude for satellite, e.g. 600km for LEO, the interference between ATG and NTN can be neglected with the high propagation loss and the extreme low antenna gain. Therefore, the coexistence study between ATG and NTN can be considered as low priority. 
The band n1 UL is also adjacent to TDD band n39. Therefore, cross-link-interference should be considered for the ATG coexistence with terrestrial network. 
The coexistence scenarios are summarized in Table 3. 

Table 3. The coexistence scenarios considered for ATG and conventional terrestrial network
	No.
	Combination
	Aggressor
	Victim
	Notes

	1
	ATG with conventional BS
	ATG DL
	Conventional DL
	Phase 1: Applicable for ATG operating in band n1, n78,n79

	2
	ATG with conventional BS
	ATG UL
	Conventional UL
	

	3
	ATG with conventional BS
	Conventional DL
	ATG DL
	

	4
	ATG with conventional BS
	Conventional UL
	ATG UL
	

	5
	ATG with conventional BS
	ATG UL
	Conventional DL
	Phase 1: Applicable for ATG operating in band n1, for e.g. coexistence with n39

	6
	ATG with conventional BS
	Conventional DL
	ATG UL
	

	
	ATG with ATG
	ATG DL
	ATG DL
	Phase 2: Applicable for ATG operating in band n1, n78,n79

	
	ATG with ATG
	ATG UL
	ATG UL
	



Observation 2: the example band n1 is adjacent to the NTN band n256. The interference between ATG and NTN can be neglected considering the high propagation loss and the low antenna gain on the interference signal direction. 
Proposal 1: No need to consider the coexistence study between ATG and NTN in this WI. 
Proposal 2: To consider the coexistence scenarios between ATG and conventional terrestrial network summarized in Table 3. 
2.3 Coexistence Topology 

The ISD for ATG BS is usually very large, e.g. about 100km to 200km as in [1]. Considering the big difference between ATG and conventional terrestrial network, one ATG BS is enough for the coexistence topology. Whether wrap-around is considered for ATG network needs to be discussed. 
The coexistence topology can be separated into two parts: 1) the ATG interferes to conventional TN and 2) the conventional TN interferes to ATG as shown in Figure 1 and Figure 2. 
For Figure 1, the ATG DL to conventional TN DL case can be simple since the locations of BSs are fixed. The beamforming pattern will influence the interference power to conventional UE receiving. The case that the ATG UL interfering to conventional TN UL will depend on whether CPE on aircraft is beamformed, and the aircraft locations. 
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Figure 1. Coexistence topology for ATG interferes to conventional TN

For Figure 2, the interference from conventional TN to ATG are aggregated interference. Therefore, the topology needs further discussion, e.g. how many conventional BSs are counted, how the interference is aggregated, what is networking loading, the difference for rural and urban, etc. Many factors will impact the coexistence topology and the coexistence results. 
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Figure 2. Coexistence topology for conventional TN interferes to ATG


Proposal 3: The coexistence topology illustrated in Figure 1 and Figure 2 are proposed for initial discussion. The methodology for aggregated interference calculation should be further discussed. 
3. Conclusion
In this paper, we discussed the coexistence studies for the ATG network, which is important part to define the RF requirements of ATG. We have the following observations and proposals:
Observation 1: The ATG system characteristics haven’t been discussed in 3GPP, therefore, the ATG topology and the system characteristics should be firstly discussed for the coexistence. 
Observation 2: the example band n1 is adjacent to the NTN band n256. The interference between ATG and NTN can be neglected considering the high propagation loss and the low antenna gain on the interference signal direction. 
Proposal 1: No need to consider the coexistence study between ATG and NTN in this WI. 
Proposal 2: To consider the coexistence scenarios between ATG and conventional terrestrial network summarized in Table 3. 
[bookmark: _GoBack]Proposal 3: The coexistence topology illustrated in Figure 1 and Figure 2 are proposed for initial discussion. The methodology for aggregated interference calculation should be further discussed.
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