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Introduction
A new study item on enhanced support for aerial vehicles was approved in the last RAN plenary to study aspects associated with using terrestrial networks to provide connectivity to aerial vehicles.
The objectives of the study are as follows:
· Investigate the ability for aerial vehicles for LTE to be served using LTE network deployments with Base Station antennas targeting terrestrial coverage, supporting Release 14 functionality (i.e. including active antennas and FD-MIMO), to:
· Verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc. 
· Identify the heights, speeds and densities of lower altitude of aerial vehicles that could be catered for, taking into account the regulation viewpoints [RAN1, RAN2]
· Channel models:  Select appropriate models applicable to Air-to-ground (ATG) channels. Reusing an existing channel model, if applicable, should be prioritized [RAN1] 
· In terms of LTE enhancements, the study should consider the following aspects:
· Interference mitigation solutions for improving system-level performance in both UL and DL [RAN1]
· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour cells and whether an air-borne UE incurs interference from multiple cells [RAN1, RAN2]
· Identification of an air-borne UE that does not have proper certification for connecting to the cellular network while air-borne [RAN2]
· Handover: Identify if enhancements in terms of cell selection and handover efficiency as well as robustness in handover signalling can be achieved. [RAN2, RAN1]
· Positioning: If time allows as the 2nd priority, assess the achievable accuracy with existing positioning techniques and identify potential enhancements [RAN1]
In this contribution, we present our views on the evaluation scenarios for drones.
Evaluation scenarios for drones
To study the performance of LTE network supporting drone operations, the evaluation scenarios need to be identified, including the LTE network simulation assumptions and new assumptions for the drone UEs. In our view, the evaluation scenarios developed for FD-MIMO are suitable for modelling the LTE network including the legacy UE aspects, which also matches with the objective of the study item which states the assumption of LTE base station supporting “supporting Release 14 functionality (i.e. including active antennas and FD-MIMO)”. New drone UEs assumptions can be introduced as additional UEs with drone-specific features to the LTE network.
[bookmark: _GoBack]Among the scenarios evaluated for FD-MIMO as described in TR 36.897 [3], the homogeneous scenarios listed below should be considered for study. 
Homogeneous scenarios
-	Scenario 1: 3D-UMa with ISD 500m
-	Scenario 2: 3D-UMa with ISD 200m
-	Scenario 3: 3D-UMi with ISD 200m
Detailed simulation assumptions of the scenarios can be found in Table A.1-1 of TR 36.897 which is reproduced here for convenience. In addition, we highlight the minimum set of parameters (in red) in which their values would require new consideration for the drone UEs (traffic model, UE speed, UE distribution). Clearly, due to the height of the drone UEs, a modified channel model (which can model higher probability of LOS) should also be introduced for the drone UEs.  
Table 1: Simulation assumptions
	Parameters
	Values

	Tx power
	46dBm for scenario-1, 41dBm for scenario-2, 41 dBm for scenario-3

	Polarized antenna modeling
	Model -2 from 36.873

	Legacy UE traffic model 
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty
Optional: Full buffer model
*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100% 

	Wrapping method
	Mandatory: Geographical distance based
Optional: Radio distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Option 1) Based on RSRP (formula) from CRS port 0*
*This does not restrict any virtualization weights for CRS port 0 

	Carrier Frequency 
	Mandatory: 2GHz for scenarios 1, 2 and 3, 3.5 GHz for scenario-3, 
Optional: 3.5 GHz only for scenario-2

	Network synchronization 
	Synchronized

	Legacy UE Speed 
	3km/h

	Legacy UE distribution 
	according to 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)



Observation 1: Evaluation scenarios 1, 2, 3 (homogeneous scenarios) can be reused to model the LTE network serving legacy UEs and new drone UEs. For the drone UEs, the channel model, the traffic model, UE speed and UE distribution require new considerations.
As we discussed in [2], the performance of LTE coverage and mobility support should be studied for drones as UE operating at maximum height of 150 m, moving at the speed of up to 160km/h. The capability of LTE network supporting the drone UEs at different heights and speeds should be studied. Since the drone UEs can be highly mobile under significant inter-cell interference, drone UE mobility modelling should be considered to understand handover performance of LTE network, e.g. drone UE trajectory modelling can be introduced. FTP model 1 which is based on a “birth and death” process does not seem suitable for modelling the traffic for drone UEs. It is proposed to consider FTP model 2 for the drone UEs. Based on the discussion, our proposals are given below:
Proposal 1: Adopt evaluation scenarios 1, 2, 3 (homogeneous scenarios) to model the LTE network and its legacy UEs for the study.
Proposal 2: Consider modelling of drone UE distribution with height up to 150m and speed of up to 160km/h. Modified channel model and trajectory modelling for drone UEs should be introduced.
Proposal 3: Consider FTP model 2 for the drone UEs. 

Conclusions
In this contributions, we discuss the evaluation scenarios for the study item. In summary, our proposals are as follows:
Observation 1: Evaluation scenarios 1, 2, 3 (homogeneous scenarios) can be reused to model the LTE network serving legacy UEs and new drone UEs. For the drone UEs, the channel model, the traffic model, UE speed and UE distribution require new considerations.
Proposal 1: Adopt evaluation scenarios 1, 2, 3 (homogeneous scenarios) to model the LTE network and its legacy UEs for the study.
Proposal 2: Consider modelling of drone UE distribution with height up to 150m and speed of up to 160km/h. Modified channel model and trajectory modelling for drone UEs should be introduced.
Proposal 3: Consider FTP model 2 for the drone UEs. 
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