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Abstract: The contribution provides the description of a positioning use case to support UAV applications with high accuracy positioning, and proposes the associated Potential Requirements 
x.1
Accurate positioning to support Unmanned Aerial Vehicle (UAV) missions and operations
x.1.1
Description

Unmanned Aerial Vehicle (UAV) or drones for professional or leisure applications are used for several missions. During their mission, they might be connected to a remote user or a Mission Application Server to report regularly or by burst mission information that are processed to generated added value products. The Mission information that is reported is often images of the environment that is flown over. The images can be optical or another type of sensor such as an infrared one generally can generate more. The images are in general tagged with Meta Data describing the mission.

In such a context, the images often need to be geo-localised with a high accuracy in order to allow recombining the images as a sequence of image representing a given scene compared or superimposed onto a ground digital map. This allows generating benefit information from the recombined images mapped on a given existing reference. 

In other situations, several flights are performed over the same area, and the mission of the drone’s sensor is to provide information to evaluate particular environmental evolutions at various dates. For automatic processing of the flow of images, the images and therefore the UAV shall be accurately geo-localised with absolute positions information. 

In addition, during the landing phase, the UAV operations need also precise 3D geo-localisation information in order to allow automatic landing
x.1.2
Pre-conditions

The user’s drone is equipped with a Navigation Unit, comprising a UE with a 5G communication module and a 5G positioning module. This positioning module can use a combination of 3GPP technologies and non-3GPP technologies such as GNSS (e.g. Beidou, Galileo, Glonass and GPS), terrestrial beacons (e.g. Bluetooth, RFID, TBS), dead-reckoning sensors, etc. to allow the Navigation Unit system to determine UAV position-related data.

The UAV Mission Application Centre is connected to a 5G Network. The Centre includes algorithm to process the images and generate added value information from a series of images in sequences or at various dates.

The environment of use is primarily outdoor, including urban areas and rural areas (wide coverage area).
x.1.3
Service Flows

The 5G positioning module enables the 3GPP system to determine position, velocity (or velocity profile) and date. The frequency of the determination shall be regular typically every second. 

The need for reporting the information can vary depending on the applications. In some implementations, the UAV system may use the information directly, and thereof, these information are not reported as such to the Mission Application Centre. 

In some cases, the information shall be reported in quasi real time in order to allow a remote control of the mission.
In case where the position-related data is used in the processing and analysis of the images collected by the UAV, the Mission Application Centre processes the images reported by the UAV, either in real time or in post processing when the UAV has landed and uploaded its images bank to the server. Very low latency is not mandatory.
In case the Navigation Unit information is used for landing operations, the position information are reported to the on-board flight computer to control the flight in order to ensure a smooth landing. Latency need to be commensurate to the velocity of the UAV in the landing phase to maintain the relevancy of the accuracy requirements.
x.1.4
Post-conditions

The images are georeferenced using the position-related data provided by the UAV Navigation Unit, as part of Meta Data describing each image. Based on this Meta Data, the Mission Application Centre can recombine precisely a sequence of images to generate a scene precisely located in space. The Centre can also compare the environment situations by processing various images taken at various dates, with a common position reference, or by comparing the images with any other sources of geo-localised information. 


x.1.5
Potential Impacts or Interactions with Existing Services/Features

x.1.6
Potential Requirements

The 5G system shall be able to provide positioning service to support drones applications with [10] cm horizontal and vertical position accuracy, 99% availability, for UE moving at [150] km/h outdoor.

The 5G system shall be able to provide positioning service to support applications with better than [50] cm/s horizontal and vertical velocity accuracy and [2]( bearing accuracy, 99% availability, for UE moving at speed up to [150] km/h outdoor.

The 5G System shall be able to provide positioning service to support applications with a TTFF better than [10] s.
The 5G system shall be able to provide positioning service such that the UE's power consumption will be less than [200] mW in the worst case.

The 5G System shall support mechanisms to protect positioning-related data against tampering.

The 5G System shall support mechanisms to detect tampering attempts on the position-related data.

The 5G System shall be able to ensure the positioning related data are secured, and shall allow the protection of the user’s privacy.
.
