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Introduction
[bookmark: _GoBack]In 3GPPRAN#75 the new study item on enhanced support for aerial vehicles was approved [1]. This study item is aiming to identify and study possible enhancement to LTE Rel-14 networks to support the aerial vehicles like drones. One of the main objective of the study item is to select appropriate channel models applicable to evaluation of the air-to-ground communication. In this contribution we discuss scenarios and corresponding channel models that can be used for system-level performance evaluations of the air-borne UEs.
Discussion	
Scenarios for evaluation
According to SID, one of the main objective of the study is to investigate the ability for aerial vehicles to be served by the existing LTE network deployments with BS antennas targeting terrestrial coverage [1]. Hence, it is proposed to adopt for evaluations the existing network deployment scenarios and corresponding parameters of eNB identified in RAN1.
Proposal 1: Reuse BS deployments previously agreed by RAN1 for LTE and NR networks modeling, including parameters related to operating frequency band and eNB parameters such as Tx power, receiver type, noise figure, antenna element pattern, antenna configuration, etc. 
Use cases of drones served by cellular network listed in SID include package delivery, search-and-rescue, monitoring of critical infrastructure, wildlife conservation, flying cameras, and surveillance. Considering listed use cases we envision three deployment scenarios for system-level simulations of LTE Rel-14 network, when it is used for serving the aerial vehicles like drones.
Proposal 2: Consider RMa deployment scenarios from TR-38.901, 3D-UMa and 3D-UMi deployment scenarios from TR-36.873
It is expected that with increasing altitude, the air-borne UE will be able to receive signals from much larger number of base stations comparing to ground UE, also UL signal from an aerial vehicle will increase interference level in the large number of cells. This is caused by the fact that, above a certain altitude, the propagation becomes line-of-sight [2]. Thus, RAN1 should focus on the evaluation scenarios with high altitude air-borne UEs. 
As a second priority RAN1 should assess the achievable accuracy with existing positioning techniques and identify potential enhancements for the aerial vehicles. In the scenarios for positioning evaluations it is necessary to consider air-borne UEs with different altitudes to guaranty positioning accuracy for the broad range of altitudes.  
Proposal 3: Consider scenario with fixed altitude air-borne UEs hUT  {50 m, 100 m, 200 m} as a first priority, scenario with broad range of altitudes hUT  uniform(2 m, 50 m) as a second priority mainly for positioning evaluations
Channel modelling 
	The easiest way to introduce Air-to-ground channel model for considered scenarios is to reuse existing 3D channel models from [3] and [4] with reasonable modifications. One different channel model parameters for air-borne UEs from ground UEs is LOS probability. It is expected that aerial vehicle has LOS probability function which depends on its altitude. Moreover, for the high altitude UE the probability of LOS is close to 1 and does not depend on the 2D distance to the eNB. 
	Proposal 4: LoS probability is equal to one for scenario with high altitude aerial vehicles. 
	Due to rich scattering environment the angular spread of the channel for the conventional ground UEs is typically wider than that for the eNB side. This observation can be explained by the fact that typical ground UE is surrounded by many closely or far located reflectors. This assumption, however, cannot be extended to the high altitude air-borne UE, where the reflectors are far from aerial vehicle and therefore the amount of angular spread of the channel is smaller. Thus, it is proposed to reuse the angular spread of the channel at the eNB side for modelling of the angular spread of the channel at the side of high altitude air-borne UEs.
	Proposal 5: Use angular spread at the BS side (ZoD and AoD spread) as angular spread for the side of high altitude air-borne UEs
	In order to adjust fast fading model to be aligned with the measurements, RAN1 can consider modification of the Rician K factor. In the work [5] measurements of the radio propagation properties of the air to ground channels were conducted for 0.9-1.2 GHz band. One of the observation is that values of K factor obtained from the measurements are larger than the current 3D-UMa, 3D-UMi and RMa channel models. 
Table 1 K factor statistics for air-borne UEs [5]
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	Palmdale, CA
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	1.6



	Proposal 6: Increase values of Rician K-factor for high altitude aerial vehicles. Consider mean K-factor value  and standard deviation 
Summary 
 	In present contribution we discussed evaluation scenarios and channel models for system level simulations of LTE networks serving aerial vehicles. We made following proposals:
Proposal 1: Reuse BS deployments previously agreed by RAN1 for LTE and NR networks modeling, including parameters related to operating frequency band and eNB parameters such as Tx power, receiver type, noise figure, antenna element pattern, antenna configuration, etc.
Proposal 2: Consider RMa deployment scenarios from TR-38.901, 3D-UMa and 3D-UMi deployment scenarios from TR-36.873
	Proposal 3: Consider scenario with fixed altitude air-borne UEs hUT  {50 m, 100 m, 200 m} as a first priority, scenario with broad range of altitudes hUT  uniform(2 m, 50 m) as a second priority mainly for positioning evaluations
	Proposal 4: LoS probability is equal to one for scenario with high altitude aerial vehicles.
	Proposal 5: Use angular spread at the BS side (ZoD and AoD spread) as angular spread for the side of high altitude air-borne UEs
	Proposal 6: Increase values of Rician K-factor for high altitude aerial vehicles. Consider mean K-factor value  and standard deviation 
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