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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. 

In RAN4 #104e meeting, the ATG coexistence scenarios were initially discussed. Some assumptions were agreed to be the starting point for simulation, while there are some open issues that were not addressed. Therefore, this paper provides our considerations on the coexistence scenarios. 

2. Discussion
2.1 Coexistence Scenario
In RAN4 104-e meeting, the following scenarios in Table 1 are agreed as starting point for the coexistence scenarios. 8 cases were selected as the phase 1 studies scenarios, which included TN interfering ATG and ATG interfering TN in two bands, FDD 2GHz and TDD 3.5GHz. 

Table 1. The coexistence scenarios considered for ATG and conventional terrestrial network
	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

	15
	ATG with ATG
	ATG DL
	100/20M
TDD/FDD
	ATG DL
	100/20M
TDD/FDD
	3.5/2 GHz
	
	FFS

	16
	ATG with ATG
	ATG UL
	100/20M
TDD/FDD
	ATG UL
	100/20M
TDD/FDD
	3.5/2 GHz
	
	FFS


2.2 Coexistence network layout for ATG
There are two options discussed for the network layout of ATG. 
· Option 1: ATG network can be deployed on the airline routes.
· Option 2: ATG network can be deployed in larger area
The deployment method of ATG will depend on the operators’ business needs. Therefore, the real issue needs to be discussed is the ATG topology used in the coexistence simulation. One ATG base station is proposed to be assumed in the simulation due to the hundred kilometers coverage as below Figure 1(front view) and 2 (top view). This topology can be applied to both two options: deployed on the airline routes and larger area.  If more ATG base station are assumed, more deployment related issues need to be discussed, such as how many sectors for each ATG BS, if the typical 3-sector-model applies to ATG deployment to serve airline routes usage, etc. 

[image: ]
Figure 1. Front view of Proposed ATG topology
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Figure 2. Top view of Proposed ATG topology


Proposal 1: One ATG BS site is proposed to be adopted for the ATG topology in the coexistence simulation, as shown in Figure 1 and 2. 
2.3 Coexistence network layout for NR TN
For the network layout of NR terrestrial network, 19-sites 57 sectors with wrap-around are agreed to be assumed. For the method to drop the TN cluster, there are two options discussed. 
· Option 1: drop TN clusters close to ATG BS
· Option 2: Dropping clusters of TN cells randomly

From the agreed simulation scenarios in Table 1, for the study phase 1, mutual interference between ATG and TN will be studied. When studying the interference from ATG to TN, above option 1 makes sense to be the worst case for the interference. While when studying the interference from TN to ATG, the option 1 is not reasonable.  Dropping the TN clusters at the edge of ATG BS coverage will be the worst interference case as shown in Figure 1. 
Therefore, option 2 is better to be adopted as the TN network layout considering the mutual interference between ATG and TN. Otherwise, two different topologies need to be discussed for ATG interfering to TN and TN interfering to ATG.  
Besides the dropping TN cluster method, how many clusters will be dropped each snapshot should also be discussed because the aggregated interference from TN clusters will be calculated when studying the TN interfering to ATG. RAN4 to consider one TN cluster as the start point
Proposal 2: Dropping the TN clusters randomly in the ATG BS coverage is proposed to be adopted as the NR TN topology, considering both ATG interfering to TN and TN interfering to ATG scenarios. 
Proposal 3: When studying the TN interfering to the ATG, the aggregated interference from TN clusters need to be calculated. RAN4 to consider one TN cluster as the start point. 
3. Conclusion
In this paper, we discussed the two open issues from the last RAN4 meeting. We have the following proposals:
Proposal 1: One ATG BS site is proposed to be adopted for the ATG topology in the coexistence simulation, as shown in Figure 1 and 2. 
Proposal 2: Dropping the TN clusters randomly in the ATG BS coverage is proposed to be adopted as the NR TN topology, considering both ATG interfering to TN and TN interfering to ATG scenarios. 
Proposal 3: When studying the TN interfering to the ATG, the aggregated interference from TN clusters need to be calculated. RAN4 to consider one TN cluster as the start point. 
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