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Introduction
In 3GPP RAN1#88bis three evaluation scenarios were agreed for the evaluation of LTE networks serving aerial vehicles: RMa AV, UMa AV and UMi AV [1]. The large scale part of air-to-ground channel models is finalized with minor open issues. However, the fast fading model for aerial vehicles still needs more discussion. 
In this contribution we discuss fast fading models for system-level performance evaluations of LTE networks serving aerial vehicles.
Discussion	
	According to the outcome of the corresponding email discussion, RAN1 should consider three options of fast fading models for aerial vehicles for each scenario. First, for RMa AV and UMa AV scenarios, the following options are considered: 
· Option 1: Fast fading model based on CDL-D model.
· Option 2: Model defined in Section 7.5 of TR 38.901 with modified parameters: DS, ASA, ASD, ESA, ESD, and K.
· Option 3: Model defined in Section 7.5 of TR 38.901 with increased K-factor: K = 15 dB.
	The main drawback of the first proposed option is that such fast fading model is not typical for system level evaluations in RAN1. Hence, it is not clear how the specific features of such model may impact the system level performance. The CDL model assumes similar channel for all the links: If LoS angles are the same, the ray angles are the same for different links. This similarity has minor impact on link level simulations. However, for system level simulations, especially when we consider aerial UEs, the number of interfering signals at the receiver can be very high. Such similarity of channels can lead to unexpected/unrealistic effects. 
	The second option is more typical for system level evaluation compared to the first option, however the dependency of fast fading parameters on UE altitude is a new feature for RAN1. The dependency of the fast fading parameters on UE altitude increases the complexity of the model and requires more careful study. Such complexity may be redundant for the performance evaluation, and the inaccuracy of such model can possibly lead to more inconsistence with measurements compared to a simpler model. 
	The third option is the simplest fast fading model to implement compared to the other options. This model is based on the existing fast fading model for terrestrial UEs, which is well studied. One modification that was introduced in order to approximate the radio propagation environment of aerial vehicles is the increased K-factor. The increased value of the K-factor for aerial vehicles compared to terrestrial UEs makes sense. For example, in [2] measurements of the radio propagation properties of the air-to-ground channels were conducted in the 0.9-1.2 GHz band. One of the observations is that values of the K-factor obtained from the measurements are larger than the K-value for the current UMa, UMi and RMa channel models. 
	Considering that each proposed fast fading model has both pros and cons, we propose to use the simplest solution (Option 3). 
[bookmark: _GoBack]Proposal 1: For the RMa AV and UMa AV scenarios, use the existing fast fading model defined in Section 7.5 of TR 38.901 with increased K-factor K = 15dB.
For UMi AV scenarios, the following options are considered for fast fading modelling:
· Option 1: “Reverse” UMa scenario where the base station is below the average rooftop height and the UE is well above rooftop.
· Option 2: The existing model defined in Section 7.5 of TR 38.901 with modified parameters: DS, ASA, ASD, ESA, ESD, and K parameters.
· Option 3: Use the existing model defined in Section 7.5 of T R38.901 with the K = 15dB.
Option 1 implies that the existing fast fading model defined in Section 7.5 of TR3 8.901 with parameters according to the UMa scenario is reused but with the angular spreads at base station and UE interchanged. This option is quite easy to implement and it is suitable to approximate the radio propagation environment to aerial vehicles in UMi AV scenario.
Proposal 2: For the UMi AV scenario use the “reverse” UMa fast fading model where the base station is below the average rooftop height and the UE is well above rooftop.
Summary 
 	In the present contribution we discussed fast fading models for system level evaluations of LTE networks serving aerial vehicles. We made following proposals:
Proposal 1: For the RMa AV and UMa AV scenario use the existing fast fading model defined in Section 7.5 of TR 38.901 with increased K-factor K = 15dB.
Proposal 2: For the UMi AV scenario use the “reverse” UMa fast fading model where the base station is below the average rooftop height and the UE is well above rooftop.
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