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In last RAN4#105 meeting, progress, captured in [1], was made regarding Air-to-ground co-existence evaluation. In this contribution we address issues related to co-existence parameters and BS modelling in [1] and provide our views on them. 
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Antenna and beamforming modelling for BS
Until now there is no list of agreements TN BS antenna pattern for the ATG co-existence work, and it was suggested in [1] to reuse the same configuration as in NTN simulation for calibration purposes. Additionally, FR1 sub-array-based model, as captured in TR 38.803 section 5.2.3.2.4, was also considered for calibration purposes. The extended model based on the subarray modelling, as explained in [2], was noticed to produce radiation patterns depending on the BS antenna configuration in the vertical side-lobe region towards the sky. The system level simulations presented in [2], where benchmarked against the legacy model, and no significant difference was observed, which is expected since this scenario was dealing with all the UEs on the same ground level and thus no variation in the elevation plane or angles at the Tx or Rx are expected. 
However, for ATG scenarios and coexistence with TN deployments, it is expected that the ATG BS will serve ATG UEs, at different elevation angles. In addition, the cross-link interference between TN BS and ATG UE will also experience variation in the elevation angles. Since the sub-array topology will affect the radiating characteristics in the sidelobe region, it is important to understand if the extended model behaves similar or different to the non-subarray model and what set of parameters should be considered. 
To better understand the implications of the sub-array model, especially on the elevation variations between TN BS and ATG UE, we consider the following experiment. A single cell is investigated with TN UEs dropped randomly within the coverage area of a single sector (i.e., UEs are randomly deployed within coverage ranges in the azimuthal plane of [-60°,60°]), which mimic a typical UMa sectorial deployment as shown in Figure 1. The emissions from the TN BS above the horizon, resulting from the beamformed beam from the TN base station to UEs on the ground is captured for varying elevation angles due to dynamic IMT base station beam steering to serve UEs is captured for elevation angles from 0° (horizon) to 87° above horizon (which is equivalent to 90° elevation at the antenna panel due to 3° mechanical down tilt).
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Figure 1 Single cell TN scenario to collect emissions above the horizon
In this experiment, the different percentiles of EIRP emissions from the TN BS towards elevation angles above the horizon are recorded for the non-subarray and sub-array models based on the agreed parameters in [1]. It was observed that for the subarray model, higher emissions might be experienced at some specific elevation angles. The behaviour of the EIRP emissions outside the main beam direction depends on the antenna parameters and their configurations. Accordingly, it is important than RAN4 further discuss the impact of the extended subarray and the antenna configurations and parameters to accurately capture realistic radiation patterns of TN BSs. 
Proposal 1: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon.   
Another aspect that should be discussed is the total number of elements between the sub-array and non-subarray parameters that were captured in [1]. It seems that the total number of elements for the non-subarray model is 8x8x2 (for dual polarized antennas), whereas it is 4x8x3x2 (for dual polarized antennas).
Observation 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same.   
Performance metrics for co-existence
Two performance metrics for co-existence were agreed during RAN4#105, namely, average, and worst-case throughput loss. The latter definition, which is captured in [1], is as follows: 
	Worst cell throughput loss: Here the throughput statistics are collected for each of 57 cells (corresponding to 19 sites) of the TN deployment. Then the cell with the highest throughput loss is selected for presentation. This metric has been added to complement the preliminary analysis making the system robust and capable of handling all worst-case scenarios.



This metric has been added to complement the preliminary analysis making the system robust and capable of handling all worst-case scenarios. In order for this metric to present meaningful results, it should be agreed that the location of the BSs within a cluster is fixed. In case RAN4 agrees on multiple cluster deployment, it is not meaningful since the spatial randomization would enforce us to revert to the legacy average and 5% throughput loss performance. 
Proposal 2: RAN4 to further discuss the worst cell throughput loss as it is only valid if the locations of the BSs over the simulation realizations is fixed. 
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: RAN4 to further discuss the impact of the extended subarray model at TN BS in terms of the considered parameters, emissions, and antenna pattern above the horizon.   
Observation 1: RAN4 to ensure that the total number of elements for the non-subarray and subarray models are the same.   
Proposal 2: RAN4 to further discuss the Worst cell throughput loss as it is only valid if the locations of the BSs over the simulation realizations is fixed. 
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