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1. Introduction
In RAN#77 SI Enhanced support for the aerial vehicle was approved. This SID [1] will deal with the below topics.
· Identify potential enhancements to LTE so that it is better suited to provide connectivity and positioning services to drones in the identified deployment scenarios. The study should consider the following aspects:
· Interference mitigation solutions for improving system-level performance [RAN1]

· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour 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: Assess the achievable accuracy with existing positioning techniques and identify potential enhancements [RAN1]
In RAN1 #88bis meeting, the next points have been agreed. 
· For channel modelling of Aerial UEs, at least the following can be different from the terrestrial UEs

· Pathloss, shadowing, LOS probability and fast fading
· For data based traffic, the following traffic model is used for both terrestrial UEs and aerial UEs for evaluations:

· FTP model 3 for UL/DL

· Resource utilization values of 20% and 50%

· For command and control based traffic, the traffic models for aerial UEs are FFS

· FFS: from system perspective, whether a mix of data based traffic and command and control based traffic models for terrestrial and aerial UEs needs to be considered or not for evaluations

2. Discussion 
The Drone UE above the eNB height will give the strong interference because there are no obstacles in the air. Most of signals are line of sight. This situation is explained well in the SID [1] 

“Enhancements may be identified to better prepare the LTE networks for the data traffic growth from aerial vehicles in the coming years. For example, an air-borne UE may experience radio propagation characteristics that are likely to be different from those experienced by a UE on the ground. As long as an aerial vehicle is flying at low altitude, relative to the BS antenna height, it behaves like a conventional UE. However, once an aerial vehicle is flying well above the BS antenna height, the UL signal from the aerial vehicle becomes more visible to multiple cells due to line-of-sight propagation conditions. The UL signal from an aerial vehicle increases interference in the neighbour cells. The increased interference gives a negative impact to the UE on the ground, e.g. smartphone, IoT device, etc. This implies that the network may need to limit the admission of aerial vehicles in the network so that the perceived throughput performance of the conventional UEs is not deteriorated.”
In the literature, the impact of UAV nodes on terrestrial communication technology is usually quantified purely on the having a better link to the aerial nodes. The issues of interference, especially in the uplink, are left largely unconsidered. 

The effect of an airborne LTE user on the uplink of the ground network when transmitting with almost line of sight channel condition should be studied carefully. Therefore, it is really important to control the interference from Drone UE above eNB height for preventing deteriorating the signal of the ground UE. 
Observation: It is really important to control the interference from Drone UE above eNB height for preventing deteriorating the signal of the ground UE. 

When a drone UE operates below the eNB height, the drone UE can operate can operate as the normal UE in terms of interference, no line of sight. However, as we mentioned, the drone UE located in the above eNB height give more line of sight interference to the neighbour cell. Therefore, depending on UE’s location, height, UE’s behaviour such as power control and handover might be defined differently. For example, a drone UE above the eNB height needs more handover because there are no obstacles in the air, not to give strong interference to other cells.  

Proposal 1: Depending on UE’s location, height, UE’s behaviour such as power control and handover might be defined differently.
First, it seems that the drone above the eNB height will give more uplink interference to the neighbour cells. If this signal from the drone can be distinguished, it would be more easily mitigated for improving system level performance. One possible way of the mitigation is admission control of the drone UE above the eNB height. Also, for mitigating the signal from drones, power control or interference cancelation method can be introduced. Using power control can achieve the minimization of sum power system from drones to eNBs. Another way of mitigation is the interference cancelation from drone UEs. Admission control, Power control and Interference cancelation could be applicable to the drone UEs above the eNB height. 
Proposal 2: Admission control, Power control and Interference cancelation could be applicable to the drone UEs above the eNB height. 

On the other hand, more detailed considerations on non-line of sight connectivity are required. First, assuming non-line of sight connectivity, to more stable controlling of flying drone, it seems that more tight latency, reliability, and delay should be considered. Second, when the communication environment becomes worse like weak signalling, it is possible that the control of drone would be temporally adjourned. To cope with this temporally stopped operation, it would require extra communication channel for safe operation of LTE controlled drone. Moreover, depending on the purpose of drone, there is variety of drones such as package delivery, search-and-rescue, monitoring of critical infrastructure, wildlife conservation, flying cameras, and surveillance. According to these varieties, each drone might have different requirements. In conclusion, non-line of sight operation of drone should be considered more tight requirements and minimum requirements guaranteeing variety of the purpose of drone should be investigated. 
Proposal 3: Non-line of sight operation of drone should be considered more tight requirements and minimum requirements guaranteeing variety of the purpose of drone should be investigated.
3. Conclusion
Observation: it is really important to control the interference from Drone UE above eNB height for preventing deteriorating the signal of the ground UE. 
Proposal 1: Depending on UE’s location, height, UE’s behaviour such as power control and handover might be defined differently.
Proposal 2: Admission control, Power control and Interference cancelation could be applicable to the drone UEs above the eNB height. 

Proposal 3: Non-line of sight operation of drone should be considered more tight requirements and minimum requirements guaranteeing variety of the purpose of drone should be investigated.
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