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[bookmark: _Ref465963108]Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground (ATG) network for NR was approved as one of Rel-18 RAN4 package. In RAN4#107, progress, captured in [1], was made regarding ATG coexistence results for synchronized cases and fine tuning of simulation parameters for non-synchronized cases. In this contribution, we share our ATG coexistence results based on the latest WF agreed in RAN4#107. 
ACLR/ACS based on synchronized deployments
In [1], the following was agreed:
	· ATG BS ACLR / ACS:
· 45dBc ACLR and 46dBc ACS for ATG BS, the same value as TN gNB
· ATG UE ACLR / ACS
· 30dBc ACLR and [33dBc] ACS for ATG UE



After RAN4#106, the results were collected among the interested companies offline to capture them in the TR as well as to finalize the ACLR/ACS requirements the results according to the template agreed in [1]. 
Based on our results, submitted to RAN4#107, Figure 1 presents the throughput loss for the case when ATG UE is victim and TN BSs are aggressors. It is observed that the ACI caused by TN BSs towards the ATG UE is impactful for the low ATG UE ACS regimes, However, it can be observed that the legacy FR1 UE ACS requirement 33dBc requirement for ATG UE should be sufficient. Additionally, based on the offline results collection, shown in Figure 2 and Figure 3, we can see that 33dB for ATG UE ACS results in cell edge throughput loss already below the 5% target. Accordingly, we propose to reuse 33dBc for ATG UE ACS.
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[bookmark: _Ref142659919]Figure 1 RMa 2GHz (left) and 4GHz (right) where ATG UE is victim for TN and ATG un-collocated deployment.


[bookmark: _Ref142570919]Figure 2 Collected results after RAN4#107 for case 3 (4GHz)

[bookmark: _Ref142659742]Figure 3 Collected results after RAN4#107 for case 11 (2GHz)

Proposal 1: For ATG UE ACS, it is sufficient to reuse the legacy FR1 UE ACS of 33dB for ATG UE.

Non-Synchronized Coexistence results
Additionally, in this contribution we provide our views on the simulation results for phase #2, i.e., non-synchronized case to derive the needed isolation distance required as well as decide on the necessity of synchronized ATG network and TN. The list of ATG coexistence scenarios to be investigated by RAN4 is shown in Table 1.
[bookmark: _Ref131490358]Table 1 ATG and TN non-synchronized coexistence scenarios
	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

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

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	#2

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	#2

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	#2

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	#2

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

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



As agreed in [1], there is no need to consider ATG UE - TN UE CLI because ATG BS - TN BS CLI is the dominate interference. Thus, the isolation distance for non-synchronized case is only derived from ATG BS- TN BS CLI. As a results, we will focus in this section on the yellow highlighted cases in Table 1 to derive the needed isolation distance. 
Regarding simulation configuration, we focus in this contribution on the case where the TN and ATG network coverage is overlapping, as depicted in Figure 4, where the isolation distance represents the distance between the ATG BS and the nearest TN BS. Additionally, legacy BS and UE ACLR/ACS have been adopted to derive the isolation distance required. 


[bookmark: _Ref142631495]Figure 4 Top view of non-synchronized scenarios case 1
TN UL victim and ATG DL aggressor (case 5)
This scenario aims at identifying the isolation distance between TN cluster and ATG BS when the TN gNBs are the victim while experiencing interference from the ATG BS. Figure 5 presents the throughput loss as a function of the isolation distance for case 5 where it can be observed that an isolation distance in the ballpark of 120km is needed to ensure the throughput loss is below the 5% loss threshold. Such a large isolation distance imposes a deployment challenge to deploy ATG and TN in an unsynchronized operation. An alternative solution would be the usage of higher ATG BS ACLR to mitigate the inter-gNB cross link interference but this will naturally lead to higher complexity at the gNB design as well as increased cost. 
[image: ]
[bookmark: _Ref142632496]Figure 5 Throughput loss as a function of isolation distance for case 5
Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
ATG UL victim and TN DL aggressor (cases 7 and 14)
Case 7 considers the isolation distance between TN cluster and ATG BS when the ATG gNB is the victim while the TN cluster are the aggressors. Error! Reference source not found. shows the isolation distance required for 4GHz and 2GHz to meet the target throughput loss where it can be observed that around 223 km is required for case 7 to meet the 5% target, while more than 300km is needed for case 14. Similar to case 5, such large distance makes it impractical to have unsynchronized deployment of ATG and legacy TN networks. Cases 7 and 14 represent larger isolation distance compared to case 5 as the number of interfering gNBs in the TN cluster is larger compared to the single cell assumed for ATG. In this regard, even higher ACLR would be required at the TN legacy gNBs to ensure sufficient protection from the cross-link interference. 
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
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Figure 6 Throughput loss as a function of isolation distance for case 7 (left) and case 14 (right)
Based on our preliminary analysis in this contribution, the operation of unsynchronized TN and ATG seems quite challenging and to yield it feasible, either large isolation distance or high ACIR values would be required, which would make the deployment impractical. 
Proposal 2: RAN4 to consider only synchronized operation of TN and ATG deployments to avoid either large isolation distance or high ACIR values. 
Conclusion
In this contribution we have shared our views on open items regarding the ATG coexistence simulation work. Our proposals and observations are summarized as follows:
Proposal 1: For ATG UE ACS, it is sufficient to reuse the legacy FR1 UE ACS of 33dB for ATG UE.

Observation 1: For case 5, where TN UL is a victim and ATG DL is aggressor, large isolation distance or higher ATG BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Observation 2: For cases 7 and 14, where ATG UL is a victim and TN DL is aggressor, large isolation distance or higher legacy TN BS ACLR is required to ensure throughput loss below the 5% loss threshold. 
Proposal 2: RAN4 to consider only synchronized operation of TN and ATG deployments to avoid either large isolation distance or high ACIR values. 
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