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1   Introduction
In RAN#75 meeting, a new study item “Study on Enhanced Support for Aerial Vehicles” was approved [1]. Before technical discussion of issues and potential solutions we should clarify what an aerial vehicle or a drone is and what the deployment scenario is. In this contribution, we discuss the drone type and the potential deployment scenarios. 
2   Discussion
2.2   What a drone is
In SID it says two types of “drone UE” are observed in the field. One is a drone equipped with a cellular module certified for aerial usage. On the other hand, there might be a drone carrying a cellular module that is only certified for terrestrial operation, i.e. a drone carrying a smart phone.
A drone equipped with a cellular module can communicate with terrestrial network, so it can receive control command beyond Line of Sight, which enables large operation range. But for a drone carrying a smart phone it is more like a temporal method for remote control, because the screen of a smart phone is useless for a drone, and considering there is often a camera equipped on a drone the camera of a smart phone is useless either. The screen and the camera of a smart phone are just unserviceable payload on the drone, which only consume extra battery power. And the smart phone cannot fulfil the requirement of outdoor flying, in this case it has to face different weather situations, e.g. raining, snowing that may make smart phone unable to work. So we have the following observation and proposals:
Observation 1: a drone equipped with cellular module can fly under remote control which leads to large practical value.
Observation 2: a drone carrying a smart phone only has limited use case considering battery consumption and weather situation.
Proposal 1: RAN2 consider dedicate cellular module equipped in drones as target UE for standardization work.
2.3   Altitude
A drone usually takes off on the ground, and it can hover at any altitude. The maximum capabilities of altitude for different drones may range from tens of meters to hundreds of meters. However, the regulations would put different limits to the allowable altitudes. For example, in China, the flight of a drone would need extra evaluation by CAAC (Civil Aviation Administration of China) if it flies higher than 120m. Similar regulations can also be found in other countries. Moreover, it was agreed that the maximum height of drone UEs for simulation is [150m] [2]. If its height is below eNB, its radio characteristic is more like a UE on the ground, i.e. multipath transmission and limited neighbour interference. If its height is above eNB, its radio characteristic is different from normal UE, e.g. Line of Sight transmission and strong neighbour interference. And eNB should track altitude change of a drone to adjust communication mode. Hence, further enhancements for vertical coverage can be considered in this case.
Observation 3: drones with different altitudes can have different radio channel characteristics.
Proposal 2: Consider UE heights up to 150 m for the drone studies. 
Proposal 3: RAN2 consider differentiating a drone flying above eNB as specific UE.
In 3GPP when we discuss of UE we focus on commercial products, and for a drone for consumer use its battery life is typically less than half an hour. Considering a limited flying speed a drone only has a limited flying range. So some optimization can be done for a drone, e.g. paging area reduction.
Observation 4: Drones may have limited battery life which leads to limited flying time and distance.
Proposal 4: RAN2 consider potential optimization with regard to limited flying range characteristic of drones.
2.4   Speed
In [3], it is stated that the potential service requirements of maximum speed is [300km/h] for drones, which considers the extreme scenario to cover most use cases. But note that, many drones do not have the ability or necessity to fly as fast as hundreds of km/h. For example, most drones for aerial camera can only fly slower than 100 km/h. Moreover, similar to the altitude, regulations may not allow such a high speed for the concern of safety, especially in urban areas. But from the perspective of MNO’s commercial success we should focus on less hardware upgrading. At least for initial standard work we may consider drones for consumer use as target UE whose heights up to 150 m and speeds up to 120 km/h. so we have the following proposals:

Proposal 5: Consider UE speeds up to 120 km/h for the drone studies.

2.5   Deployment Scenario

For a drone several applications can be enabled, such as the following:
·   Video, entertainment, Cinematography

·   Live gas flare and oil pipeline Inspection 

·   Agriculture , monitoring crops for disease, assessing yields

·   Cargo Delivery

·   Search and rescue

But the most important factor for a flying drone is regulatory restriction. As illustrated in Fig.1 the restriction information can be:

1. If drone can fly in this area.
2. If licence and safety confirmation are needed for a flying drone. 
3. The max permitted flying height 
Observation 5: the application of drones should follow the regulation. 
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Fig.1 flying restriction

As a UE in LTE network, eNB can inform the relative regulatory information to UE by system information. If the cell is forbidden to fly UE should leave this area and certainly not camp in this cell, and if a drone can fly in this cell it should obey the regulation of height restriction.

Proposal 6: eNB can include drone specific information in system information to help a drone obey the flying regulation.
3   Conclusion
By analysing drone type and deployment scenarios we have the following observations:
Observation 1: a drone equipped with cellular module can fly under remote control which leads to large practical value.
Observation 2: a drone carrying a smart phone only has limited use case considering battery consumption and weather situation.
Observation 3: drones with different altitudes can have different radio channel characteristics.
Observation 4: Drones may have limited battery life which leads to limited flying time and distance.
Observation 5: the application of drones should follow the regulation. 
And we propose:

Proposal 1: RAN2 consider dedicate cellular module equipped in drones as target UE for standardization work.
Proposal 2: Consider UE heights up to 150 m for the drone studies. 
Proposal 3: RAN2 consider differentiating a drone flying above eNB as specific UE.
Proposal 4: RAN2 consider potential optimization with regard to limited flying range characteristic of drones.
Proposal 5: Consider UE speeds up to 120 km/h for the drone studies.
Proposal 6: eNB can include drone specific information in system information to help a drone obey the flying regulation.
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