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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. 
· In the first phase aspects related to drones are studied in accordance with the below objectives (by RAN #77) 

· Identify the requirements of connectivity services and positioning accuracy. The requirements may include latency, reliability, delay jitter, coverage, data rate, and UE density, etc. [RAN1, RAN2]
2. Discussion 
Connecting Aerial vehicles through LTE technologies has many potential advantages, such as enabling ubiquitous and non-line-of-sight connectivity relying on pre-existing LTE network infrastructure. Since high throughput is expected, LTE data link packages should be deployed for all the most bandwidth application.  
For LTE controlled drone requires to receive and send control and command. In addition, when we assume non-line of sight scenario for controlling a drone, the drone operators need to receive video feedback from drone. Generally, area coverage of drone’s operating is required to assume. Therefore, connecting Aerial vehicles through LTE cellular generally requires the below requirements. 
· Provide command and control to drones

· Receive video feed from drones

· Mobility support (handover)

As SID [1] mentioned, the requirements may include latency, reliability, delay jitter, coverage, data rate, and UE density, etc.  
Regarding the cellular drone UE operation, SMARTER (TR 22.862) and NGMN defined the below requirements. 
· SMARTER (TR 22.862) [1] Requirement for drone 
	Requirements

	[Drone Collaboration]

· One-way latency of [5 ms] on the radio layer for direct inter-UAV links.

[Drone Connectivity]

· Continuous wireless coverage for UAV flying at low altitude of [10-1000] meters with maximum speed of [200 km/h.]
[Positioning]

· The 3GPP system shall support higher accuracy location capability less than [3 m] at [80 %] of occasions

· The 3GPP system shall support location estimation of UE in less than [10] seconds when the information is requested by user.

· The 3GPP system shall support different configuration for accuracy according to different service requirements.
· Power consumption due to the continuous use of positioning service shall be minimized.

[Very low latency]

· The 3GPP system shall support co-existence with legacy 3GPP positioning service and migration to higher accuracy positioning service.

· The 3GPP System shall minimize the delay (e.g. that caused by signalling, incl. for security) that is required prior to user data transmission.

Note: This requirement has been derived for e.g. drones with event based communication establishment.

	


Considering above requirements, most of requirements will satisfy the LTE controlled drone UE. 
Observation: Considering SMARTER (TR 22.862) requirements, in general case, most of requirements for aerial vehicles will satisfy the LTE controlled drone UE. 
On the other hand, more detailed considerations are required. First, assuming non-line of sight connectivity, to more stable controlling of flying drone, it seem that more quite tight latency, reliability, and delay should be considered. Second, when the communication environment becomes worse like weak signalling, it is possible 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 requirement guaranteeing variety of the purpose of drone should be investigated. 
Proposal: Non-line of sight operation of drone should be considered more tight requirements and minimum requirement guaranteeing variety of the purpose of drone should be investigated.
3. Conclusion
Observation: Considering SMARTER (TR 22.862) requirements, in general case most of requirements for aerial vehicles will satisfy the LTE controlled drone UE. 
Proposal: Non-line of sight operation of drone should be considered more tight requirements and minimum requirement guaranteeing variety of the purpose of drone should be investigated.
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