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Introduction
In this contribution, we provide our views on network layout for coexistence evaluation.
 
Discussion
Network layout
For ATG network layout, following options were discussed and WF was approved in last meeting.
	Issue 2-3-2: Potential assumption for network layout of ATG.
· Proposals
· Option 1: ATG network can be deployed on the airline routes. (Apple)
· Option 1a: Assume a distribution of aircraft in a single air route for coexistence simulations (worst case scenario of ATG beam hitting the same TN cell), if RAN4 has correct method to collect statistics instead of averaging the interference over all TN cells. (Ericsson)
· Further discuss how statistics should be collected for the fixed route case.
· FFS on worst case scenario with even lower ISD, keeping in mind aviation regulations on minimum vertical/ horizontal separation between the aircrafts.
· Option 1b: ZTE’s proposal in R4-2216538 as below
· Option 2: ATG network can be deployed in larger area (CATT, LGE)
· Option 2a: Huawei’s proposal in R4-2216067 as below
· Option 3: we could only consider one ATG gNB in the simulation 
· Option 3a: It seems only one ATG gNB is enough for simulation considering ATG ISD is much larger for 19-site TN network regardless ATG network is deployed on the airline routes or in larger area. (CMCC)
· Option 3b: One ATG BS site is proposed to be adopted for the ATG topology in the coexistence simulation, as shown in Figure 1 and 2. (Qulacomm)
· WF
· Further discussion on Option 3



Since ATG ISD is larger than TN deployed area, only one ATG gNB can be considered in simulations. To evaluate the worst case scenario, we think TN cluster (19 sites / 57 sectors) and ATG gNB can be deployed without isolation distance as illustrated in following figures.


Figure 1. Network layout

· Proposal 1. ATG gNB can be deployed on the TN cluster without isolation distance as illustrated in Fig. 1. The ATG gNB can be dropped in coverage of center TN cell or dropped with 100% grid shift. ATG UE can be dropped on the TN cluster.
· Proposal 2. Depending initial simulation results, RAN4 can define isolation distance between ATG BS and center TN cluster.

Coverage hole
	Agreement:
· Take the following assumption as the baseline
· ATG BS point their beams towards the horizon
· FFS for the up-tilt mechanical for ATG BS 



Since ATG BS point their beams towards the horizon, there may be a coverage hole (or blind area) in ATG BS according to the up-tilt angle. If there is a coverage hole, the minimum horizontal distance (2D distance) between ATG UE and ATG BS should be considered. The minimum horizontal distance (2D distance) ATG UE and ATG BS depends on altitude of ATG UE, up-tilt angle and beam width. The value of up-tilt angle and beam width may be assumed as constant value, but, altitude of ATG UE is not assumed as constant value as agreed in last meeting. So, we think the minimum horizontal distance between ATG UE and ATG BS can be expressed as function of altitude with fixed up-tilt angle and beam width value.
· Proposal 3. If there is a coverage hole in ATG BS, ATG UEs should be dropped with considering the minimum horizontal distance between ATG BS and ATG UE.
· Proposal 4. The minimum horizontal distance between ATG UE and ATG BS can be expressed as function of altitude with considering the constant value of up-tilt angle and beam width.

Performance metric
We think ATG UE and ATG BS significantly affect a couple of TN BSs and TN UEs which are deployed directly below the aircraft UE and are deployed near ATG BS. So, to evaluate and verify the impact of such TN BSs and TN UEs, 5%tile UL and DL throughput should be adopted as performance metric.
· [bookmark: _GoBack]Proposal 5. 5%-tile UL and DL throughput should be adopted as performance metric.

Conclusion 
In this contribution, we provide our views on coexistence simulation layout for ATG NW, and we propose
· Proposal 1. ATG gNB can be deployed on the TN cluster without isolation distance as illustrated in Fig. 1. The ATG gNB can be dropped in coverage of center TN cell or dropped with 100% grid shift. ATG UE can be dropped on the TN cluster.
· Proposal 2. Depending initial simulation results, RAN4 can define isolation distance between ATG BS and center of TN cluster.
· Proposal 3. If there is a coverage hole in ATG BS, ATG UEs should be dropped with considering the minimum horizontal distance between ATG BS and ATG UE.
· Proposal 4. The minimum horizontal distance between ATG UE and ATG BS can be express as function of altitude with considering the constant value of up-tilt angle and beam width.
· Proposal 5. 5%-tile UL and DL throughput should be adopted as performance metric.
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