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1. Introduction
ATG co-existence WF is approved in last meeting [1]. According to the work plan, in this meeting, we should align simulation assumption and calibration results. Considering there are still some key co-existence assumptions that need further discussion., this contribution only focuses on simulation assumption discussion. Final simulation results will be provided in future meetings after simulation assumptions are aligned.  
2. Discussion
2.1 Co-existence network layout
As approved in last meeting, we only consider one ATG BS in the simulation, so there is no aggressor for the baseline max ATG network throughput calculation as below. 
	No
	[bookmark: _Hlk116595161]Victim
	Aggressor
	Aggressor baseline

	1
	NR TDD DL
	ATG TDD DL
	NR TDD DL

	6
	
	ATG TDD UL
	

	2
	NR TDD UL
	ATG TDD UL
	NR TDD UL

	5
	
	ATG TDD DL
	

	10
	NR FDD UL
	ATG FDD UL
	NR FDD UL

	9
	NR FDD DL
	ATG FDD DL
	NR FDD DL

	13
	NR TDD DL
	ATG FDD UL
	NR TDD DL

	3
	ATG TDD DL
	TN TDD DL
	No system

	8
	
	TN TDD UL
	

	7
	ATG TDD UL
	TN TDD DL
	

	4
	
	TN TDD UL
	

	11
	ATG FDD DL
	TN FDD DL
	

	12
	ATG FDD UL
	TN FDD UL
	

	14
	ATG FDD UL
	TN TDD DL
	


In practical network, ATG BS will not be deployed with one single site, instead, it may be deployed with contiguous coverage at least along the airplane route. Besides, ATG BS may serve more than one airplane at certain busy area at the same time. So compared with practical network, simulation doesn’t consider this intra-system interference and derived ACLR is for the worst case. our initial simulation results show that legacy ACLR and ACS requirement is already enough except for the ATG BS <-> TN BS scenarios, from this point of view, calculated ACLR based on one ATG BS site assumption is achievable by the art of technology. 
Observation 1: there is no intra-system interference when calculate baseline max throughput for victim ATG network, which considers the worst case.
Regarding the relationship between TN and ATG network placement, in last meeting, both the case that ATG BS is deployed within TN deployment cluster and ATG BS deployed isolated from TN cluster are considered. but in last meeting we only focus on few simulation scenarios, in following we supplement remaining interference scenarios. The basic logic is that when ATG BS interfere TN network (both TN UE and TN BS) or when ATG BS is interfered from TN network (both TN UE and TN BS), the worst interference case is that when ATG BS is deployed within TN cluster. Otherwise, when ATG UE interfere TN network (both TN UE and TN BS) or when ATG UE is interfered by TN network (both TN UE and TN BS), it’s very hard to identify the worst case of TN and ATG network deployment placement relationship. When ATG BS is isolated from TN network and is right below ATG UE, ATG UE use sidelobe toward TN network but with less pathloss as shown in fig 1. When ATG BS is deployed inside TN network, ATG UE use main lobe toward TN network but with less pathloss as shown in fig 2.
[image: ]
Fig 1. ATG BS is isolated from TN network

[image: ]
Fig 2: ATG BS is deployed into Tn network
Proposal 1: For following four interference scenarios, either ATG BS isolated from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig1 and fig 2:
· TN(Agressor, DL)->ATG(DL) 
· TN(Agressor, UL)->ATG(DL) 
· ATG(Agressor, UL)-TN(UL)
· ATG(Agressor, UL)-TN(DL)
Proposal 2: For following four interference scenario, ATG BS deployed in TN cluster is the worst case as shown in fig 2:
· ATG (Aggressor, DL) –> TN (DL)
· ATG (Aggressor, DL) -> TN (UL)
· TN (Aggressor, UL) – >ATG (UL) 
· TN (Aggressor, DL) -> ATG (UL)
2.2 Co-existence scenarios
For deployment case in fig 2 when ATG BS is deployed within TN network area, our initial simulation results show that the CLI between ATG BS and TN BS is very severe. In some extreme cases, the victim BS may even can’t work at all. 
There are many candidate solutions to resolve these CLI interference, for example, requiring BS with better adjacent channel Tx leakage performance and Rx selectivity performance. but these solutions will increase deployment cost. Another candidate solution is to set isolation distance between ATG network and TN network to avoid CLI interference. This method is feasible when ATG network use certain operating bands that are only used in urban for TN network but not used in sub-urban nor rural area where these bands could be used for ATG network. in urban, these band are used for TN network but in sub-urban or rural area, these bands are used for ATG network, there are natural isolation distance between ATG network and TN network without site-by-site deployment planning.
Observation 2: there are natural isolation distance between ATG network and TN network for certain operating bands which will be only used for TN network in urban area but in sub-urban or rural area for ATG network.
In previous meeting, we have defined many interference scenarios. but the priority is still FSS for the CLI. Since preliminary simulation results show that CLI is much severe compared with other scenarios. it’s suggested that ACLR and ACS are only derived based on the scenarios except for the CLI case. as for the CLI case, they are still suggested to be simulated to derive isolation distance using derived ACLR and ACS to show more guidance for actual network deployment.
Proposal 3: ACLR and ACS for ATG network are suggested to be derived only based on the scenarios except for CLI case.
Proposal 4: CLI case are still suggested to be simulated to derive isolation distance to help guide commercial network deployment.
So the interference scenario are suggested to be updated as below:
	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
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

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

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

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

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

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





One illustration of the isolation distance simulation layout is listed as below. since the severe interference is mainly between ATG BS and TN BS, the impact of ATG UE location factor is minor, we can only focus on the isolation between ATG BS and TN network.
Observation 3: one illustration of the isolation distance simulation layout is listed as below:


3. Conclusions
In this contribution, ATG simulation assumptions are discussed with following proposals and observations:
Observation 1: there is no intra-system interference when calculate baseline max throughput for victim ATG network, which considers the worst case.
Proposal 1: For following four interference scenarios, either ATG BS isolated from TN cluster or ATG BS deployed into TN cluster may be the worst case as shown in following fig1 and fig 2:
· TN(Agressor, DL)->ATG(DL) 
· TN(Agressor, UL)->ATG(DL) 
· ATG(Agressor, UL)-TN(UL)
· ATG(Agressor, UL)-TN(DL)
Proposal 2: For following four interference scenario, ATG BS deployed in TN cluster is the worst case as shown in fig 2:
· ATG (Aggressor, DL) –> TN (DL)
· ATG (Aggressor, DL) -> TN (UL)
· TN (Aggressor, UL) – >ATG (UL) 
· TN (Aggressor, DL) -> ATG (UL)
Observation 2: there are natural isolation distance between ATG network and TN network for certain operating bands which will be only used for TN network in urban area but in sub-urban or rural area for ATG network.
Proposal 3: ACLR and ACS for ATG network are suggested to be derived only based on the scenarios except for CLI case.
Proposal 4: CLI case are still suggested to be simulated to derive isolation distance to help guide commercial network deployment.
	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
	4GHz
	
	Used to derive ACLR and ACS

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	4GHz
	
	

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	4GHz
	
	Used to simulate isolation distance between ATG network and TN network

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	4GHz
	
	

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	4GHz
	
	

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	4GHz
	
	

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Used to derive ACLR and ACS

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

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

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

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	Used to simulate isolation distance between ATG network and TN network

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





Observation 3: one illustration of the isolation distance simulation layout is listed as below:
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