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Introduction
The study item on enhanced support for aerial vehicles was approved at the 3GPP RAN#75 meeting [1]. 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 [2]. Most parts of the evaluation assumptions related to terrestrial networks and aerial UEs have been already agreed [2, 3]. However, one important issue is still open: RAN1 should decide if deployment with 37 sites cell layout is optional or mandatory for the evaluations.
In this contribution we provide evaluation results and discuss whether the deployment with 37 cell layout should be optional or mandatory for the evaluations.
Discussion	
The major unresolved issue related to the evaluation assumptions is whether the cell layout with 37 sites corresponding to the hexagonal layout with 3 tiers needs to be considered as mandatory for the evaluations. The following agreement on the support of deployments with higher number of tiers was made at the last meeting [3]:
	Agreement:
· For UMa AV, RMa AV (with ISD 1732m), and UMi AV, cell layout with 37 sites, 3 sectors per site is supported for evaluation.
· Decide if 37 cell layout is optional or mandatory in next meeting.
· Companies are encouraged to bring results taking into account cell layouts that have more than 37 sites, 3 sectors per site for UMi AV.


 The intention of introducing the cell layout with 3 tiers in the evaluation assumptions is to increase the accuracy of interference calculation by considering larger number of interfering eNBs. Basically, the hexagonal layout with 2 tiers is sufficient for the evaluations with terrestrial UEs only, however for system level simulations with aerial UEs, due to the higher probability of line-of-sight radio propagation, 2 tiers could be insufficient. 
To make a conclusion regarding the need to consider the hexagonal layout with 3 tiers as mandatory for the evaluation assumptions, evaluations of the wideband SINR with 2, 3 and 4 tier layouts were conducted in the UMa AV scenario without fast fading modelling. Two cases of UE distribution were considered:   
· Case 1: 0 aerial UE per sector, 15 terrestrial UEs per sector (for reference)
· Case 5: 5 aerial UEs per sector, 10 terrestrial UEs per sector

[image: ]
[bookmark: _Ref458412312]	Figure 1: CDF of the wideband SINR for different cell layouts
[bookmark: _GoBack]Based on the results in the Fig. 1, it can be observed that for the case of UE distribution without aerial vehicles the SINR distributions for 2, 3 and 4 tier deployments are perfectly matched. For the case of UE distribution with 5 aerial UEs and 10 terrestrial UEs per sector, the SINR distribution can be divided into two parts. For SINR > 0 dB the observation is the same as for UE distribution without aerial vehicles. It can therefore be concluded that this part mostly corresponds to terrestrial UEs and aerial vehicles with low altitudes (below rooftops). For SINR < 0 dB, the SINR distribution shifts to lower values with increasing number of tiers. The SINR difference at the 10th percentile of the CDF between hexagonal cell layouts with 2 and 3 tiers is around 1.5 dB, while for 3 and 4 tiers the difference is around 1 dB. 
Observation: The difference of wideband SINR for hexagonal cell layouts with 2 and 3 tiers is approximately 1.5 dB at the 10th percentile of the CDF, while for 3 and 4 tiers the difference is around 1 dB.
Proposal: Consider the hexagonal cell layout with 37 sites as mandatory in the evaluation assumptions at least for the UMa AV scenario.
Summary 
 	In the present contribution we discussed evaluation scenarios and channel models for system level simulations of LTE networks serving aerial vehicles. We made the following observation and proposal:
Observation: The difference of wideband SINR for hexagonal cell layouts with 2 and 3 tiers is approximately 1.5 dB at the 10th percentile of the CDF, while for 3 and 4 tiers the difference is around 1 dB.
Proposal: Consider the hexagonal cell layout with 37 sites as mandatory in the evaluation assumptions at least for the UMa AV scenario.
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Appendix
	Parameter
	Value

	Scenario
	UMa-AV

	Layout
	Single layer: Macro layer: Hex. Grid
2,3,4 Tiers

	Channel model
	According to UMa-AV [3] without fast-fading

	Carrier frequency
	2 GHz

	Simulation bandwidth
	10 MHz

	UE antenna configuration
	2 Rx X-pol, slant 0/90 degrees 

	TRP association
	RSRP based
Handover margin = 3dB

	Elevation beamforming
	One vertical beam per TXRU electrically down-tilted to 100 degrees
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