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Abstract: Modifications to the use case for Connectivity for Drones
5 
Use Cases

5.12
Connectivity for drones

5.12.1
Description
The objective is to provide a use case concerning connection of drones.

A use case can be:

Phil is a farm worker who has 55 hectares planted with sensitive cultures. He wants to survey, in real time, the fields and the state of the crops. He uses a drone and a remote control that are both connected to the mobile network. Due to low latency, Phil is able to control the drone and is also able to analyze, in real time, the video and infrared imaging of the fields that are streamed from the cameras and sensors. This provides all necessary information for decision making on irrigation, fertilizer and pesticide distribution.
· A drone and remote control are connected to the mobile network.

· The drone is piloted with remote mode, data being transmitted via the network

· The drone transmits video and with other data, such as infrared pictures.
Extreme Real-Time Communications are addressed in the NGMN 5G white paper. 
Figure 1 depicts how communication will occur, in this use case communication occurs through the mobile network (WAN). Communication does not occur node to node or through a wireless controller (LAN)
[image: image1.png]+* 7 Local Area Network pY ¢ Local Area Network™ ~

@ - Node

<= — Communication Path
LAN — Wireless Controller
WAN — Mobile Network

UAV Node

UAV Controller Node





Figure 1: Communication Path
5.12.2
Potential Service Requirements

The system shall be able, in the context of Internet of Things, to provide best solutions for applications using, for example drones or robotics. All requirements are for end to end performance, defined as communications sent by source and communication received by target.

The 3GPP system shall support:

-
Round trip latency of 150 ms, including all network components.  Remote command and control requires a round trip latency that is similar to human reaction time for human assist for applications to emergency landings.  Faster latency requirements are not needed due to human reaction times that cannot keep up. 

-
Due to consequences of failure being loss of property or life, reliability goal is near 100%. 

-
Security to be at the same level for current aviation Air Traffic Control (ATC). Link supports command and control of vehicles in controlled airspace. 

-
Priority, Precedence, Preemption (PPP) mechanisms should be used to ensure sufficient reliability metrics are reached. 

-
Position accuracy within 10 cm to avoid damage to property or life in densely populated areas.
· 
· 

5.12.3
Potential Operational Requirements
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