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Introduction
In 3GPPRAN#75 the new study item on enhanced support of 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 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 channel models that can be used for system-level performance evaluations of LTE networks with aerial UEs.
Discussion	
	The most preferable way to introduce new channel model for system level evaluations is to use measurements and/or simulations results. However, such approach requires a lot of time and standardization effort. In order to save time, it is useful to reuse some components of existing channel model if it is possible. In addition, reasonable simplifications based on geometry of the deployment area can be applied to avoid redundant work.
	According to evaluation assumptions agreed at RAN1#88bis meeting, the minimal altitude of the aerial UE is 1.5 m for all considered scenarios, including UMa AV, RMA AV and UMI AV. Considering applicable ranges of existing channel models it is obvious that existing channel model can be completely reused for the aerial UEs below certain altitude.
Proposal 1: Completely reuse existing channel model for outdoor UEs as channel models for aerial UEs below certain altitude
· Reuse channel models defined in TR36.873 for UMi and UMa scenario as channel models for aerial UEs in UMi AV and UMa AV scenario for hUT < 22.5 m
· Reuse channel models defined in TR38.901 for RMa scenario as channel models for aerial UEs in RMa AV scenario for hUT < 10 m
	Considering that in RMa and UMa scenarios base stations is higher than buildings, we can assume that radio link between high altitude aerial UE and eNB is line-of-sight with high level of accuracy. For UMi scenario buildings is higher than base stations, thus LOS probability has more complex dependence on the altitude.
Proposal 2: LoS probability is equal to one for aerial UEs above certain altitude in RMa and UMa scenarios
· For UMa scenario for hUT > 22.5 m
· For RMa scenario for hUT > 10 m
	Such components of the channel model as path loss, shadow fading and fast fading require more complex analysis based on comprehensive measurements/simulations results, especially if dependence of channel model parameters on the altitude of aerial UE is considered. If the comprehensive analysis couldn’t be provided for required altitude range, there are two approaches to solve this problem in RAN1. First, extend channel model with not covered by measurements/simulations altitudes, that can lead to some misalignment of evaluation results with real observations. Second, shrink the altitude range in evaluation assumptions to fit in the altitudes where channel model is well justified. Second approach is not preferred since in that case not all use cases can be covered by evaluation results. 
Observation: Channel model components such as path loss, shadow fading and fast fading should be decided based on measurements/evaluation results. If required range of altitudes is not covered by measurements/evaluation results, extension of channel model or shrinking the altitude range for the evaluations should be considered
	In case if simulation/measurements results will not be enough to design fast fading model for aerial vehicles, then existing fast fading models can be reused with reasonable modifications. Due to rich scattering environment the angular spread of the channel for the conventional ground UEs is typically wider than that for the eNB. 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 typically far from aerial vehicle and therefore the 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 3: Use angular spread at the BS side (ZoD and AoD spread) as angular spread for the side of aerial UE (ZoA and AoA spread) for hUT > hBS
Summary 
 	In present contribution we discussed channel models for system level evaluations of LTE networks serving aerial vehicles. We made following proposals:
Proposal 1: Completely reuse existing channel model for aerial UEs below certain height
· Reuse channel models defined in TR36.873 for UMi and UMa scenario as channel models for aerial UEs in UMi AV and UMa AV scenario for hUT < 22.5 m
· Reuse channel models defined in TR38.901 for RMa scenario as channel models for aerial UEs in RMa AV scenario for hUT < 10 m
Proposal 2: LoS probability is equal to one for aerial UEs above certain altitude in RMa and UMa scenarios
· For UMa scenario for hUT > 22.5 m
· For RMa scenario for hUT > 10 m
Proposal 3: Use angular spread at the BS side (ZoD and AoD spread) as angular spread for the side of aerial UE (ZoA and AoA spread) for hUT > hBS
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