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[bookmark: _Ref465963108]Introduction
In last RAN4#105 meeting, progress, captured in [1], was made regarding Air-to-ground co-existence evaluation. In this contribution we address the remaining open issues in [1] and provide our views to co-existence scenarios, system parameters, and calibration metrics.
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TN network layout
In issue 2-6-2 in [1] the TN/ATG network placement for simulation is discussed and the following agreements were made:
	For the ATG (Aggressor, DL) – TN (Downlink) and the TN (Aggressor, Uplink) – ATG(Uplink) scenarios, the worst case is shown in Figure a. 
For TN (Aggressor, DL)-ATG(DL) and ATG (Aggressor, UL)-TN(UL), either the previous figure or the following may be worst case, depending on the UE antenna characteristics. The worst case between the two is shown in Figure b.
	
a)
	
b)






Focusing on the non-collocated ATG BS and TN cluster, as shown in Figure b above (i.e., aircraft is flying over a TN cluster), it is interpreted from that layout that the footprint on the ground of the aircraft flying is sufficient to be captured by a single TN cluster. 
The single vs. multiple cluster assumption is important for scenarios where we have the ATG as a victim and NR TDD DL as an aggressor. The ATG UE experiences the aggregate interference from the TN BSs which depends on the spatial density of such BS (number of BSs within the ATG aircraft footprint on the ground). A single cluster might result in different aggregate interference power compared to multiple TN clusters deployed. To accurately derive the RF requirements, worse case considerations of the TN network deployment in relation to the ATG network should be considered.
Additionally, given that the preliminary ATG UE altitude agreed within RAN4 is between 3km and 10km, it is probable that RAN4 should consider more than a single TN cluster to capture realistic ATG network layout.  The considered network layout can be compared to that of HAPS and relevant observations can be made. Regarding HAPS network layout assumptions as shown in the figure below and captured in [2], HAPS deployed at 20 km altitude has a coverage radius of 100 km in a 7-cell layout, resulting in 7 clusters on the ground per a single HAPS network. Accordingly, for practical and meaningful analysis of ATG coexistence work, it is proposed to revisit the single TN cluster assumption agreed within RAN4. 




[bookmark: _Ref127365485]Figure 1 Proposed ATG network layout
Proposal 1: For co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground instead of a single cluster assumption.  
ATG network layout
A visualization of the ATG aircraft deployment region with TN cluster is shown in Figure 2 for the front view and Figure 3 for the top view. Combining the two views is essential to determine the possible location of the ATG aircraft (i.e., ATG UE). For the front view, the aircraft distribution area depends on the vertical coverage range, uptilt angle of the ATG, and aircraft altitudes. On the other hand, the top view is mainly determined by the possible location of the aircraft with respect to the ATG BS. As we observe from the top view figure, the possible deployment region of the ATG aircraft can be approximated with either a hexagonal or rectangular area on the x-y plane, with the length equals the cell coverage distance minus the blind area (e.g., 80 km in Figure 2) and the width depends on the ATG cell radius.  
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[bookmark: _Ref127365487]Figure 2 Front view of ATG deployment
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[bookmark: _Ref127365495]Figure 3 Top view of ATG deployment
To better understand the ATG UE dropping regions, we present in Figure 4 and Figure 5 the network layout for the two scenarios agreed in [1]. In those figures, the ATG UE is depicted by blue, TN network is represented by red and the ATG sector is shown in dark grey.  From the front view we can observe that the ATG UEs are uniformly distributed between the minimum and maximum ATG aircraft altitude on the y-axis, while restricted on the x-axis depending on the blind distance as well as the cell radius. From the top view we can see that the ATG aircraft are deployed covering the TN cluster based on the maximum vertical coverage angle. From Figures 4 and 5, one can observe that a single TN cluster might not be sufficient to cover all possibilities of the ATG aircraft locations. 
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Figure 4 Visualization of non-collocated ATG and TN network deployment (left) front view (right) top view
Observation 1: Based on the agreed network layout in RAN4, a single TN cluster is not sufficient to cover all possibilities of the ATG aircraft locations.
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Figure 5 Visualization of collocated ATG and TN network deployment (left) front view (right) top view
Proposal 2: RAN4 to agree on the ATG region layout shown in Figure 2 and Figure 3.
TN deployment parameters
Moving to another TN parameter which is the ISD where it was agreed in Table 6.2.1.2-1 in [3] that the inter-site distance is 0.9 km for 2GHz, in contrast to typical NTN co-existence simulation work that is documented in [2], it was agreed and adopted that the inter-site distance for TN network for 2GHz is 750m for urban macro and 7.5km for rural macro. Accordingly, we propose to harmonize the TN network assumptions within the ATG co-existence framework with that of NTN co-existence framework following TR 38.863 [3]. 
Proposal 3: For TN network layout, it is proposed that RAN4 adopts similar TN deployment related parameters following TR 38.863 and adjust TN ISD as 750m and 7.5km for urban macro and rural macro deployments, respectively for 2GHz study.  
Proposal 4: RAN4 to consider TN ISD as 500m and 5km for urban macro and rural macro deployments, respectively for 4GHz study.  
Additionally, there has been ongoing discussion on the UE indoor ratio for TN network whether it should be 10% or 0%. From our views, we believe we should harmonize with TR 38.863 which considered all TN UEs as outdoor UEs, which should be the case for the ATG co-existence framework.
Proposal 5: RAN4 to consider all TN UEs as outdoor UEs (i.e., indoor ratio=0%) following TR 38.863.   
Proposal 6: RAN4 to consider the updated list of parameters in Table 1.    
Table 1 Deployment related TN parameters
	
	Urban Macro
	Rural Macro

	ISD in meters
	750
	7500

	BS Antenna height in meters
	25
	30

	UE Outdoor/indoor
	100% Outdoor

	UE height in meter
	1.5
	1.5

	Wrap around
	Turned off
	Turned off



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 co-existence scenarios where the ATG aircraft is flying above the TN cluster, it is proposed that RAN4 considers multiple TN clusters deployed on the ground to cover the ATG aircraft footprint on the ground instead of a single cluster assumption.  
Observation 1: Based on the agreed network layout in RAN4, a single TN cluster is not sufficient to cover all possibilities of the ATG aircraft locations.
Proposal 2: RAN4 to agree on the ATG region layout shown in Figure 2 and Figure 3.
Proposal 3: For TN network layout, it is proposed that RAN4 adopts similar TN deployment related parameters following TR 38.863 and adjust TN ISD as 750m and 7.5km for urban macro and rural macro deployments, respectively for 2GHz study.  
Proposal 4: RAN4 to consider TN ISD as 500m and 5km for urban macro and rural macro deployments, respectively for 4GHz study.  
Proposal 5: RAN4 to consider all TN UEs as outdoor UEs (i.e., indoor ratio=0%) following TR 38.863.   
Proposal 6: RAN4 to consider the updated list of parameters in Table 1.    
Table 1 Deployment related TN parameters
	
	Urban Macro
	Rural Macro

	ISD in meters
	750
	7500

	BS Antenna height in meters
	25
	30

	UE Outdoor/indoor
	100% Outdoor

	UE height in meter
	1.5
	1.5
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