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Abstract:
This pCR proposes a new use case on tracking UAV flight route at predefined strategic locations, also called “Rendezvous points”.
The below use-case is proposed introduced in 3GPP TR 22.843 version 0.1.0.
* * * Start of Changes * * * *

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

BVLOS
Beyond Visual Line of Sight
* * * Next Change * * * *

5.X
Use case on UAV flight route tracking at Rendezvous points

5.X.1
Description

Commercial UAV flights are usually BVLOS. Tracking the UAV flights to ensure that they are sticking to the planned route is critical to the success of the mission and the safety to public. For UAVs that have network communication capability, cellular networks can greatly assist in UAV flight route tracking thanks to their ubiquitous network coverage. However, there are UAVs in the markets today that lack 5G network connection capabilities and probably will remain so for a long time. For such non-networked UAVs, ground stations or stationary devices can provide means to UTM/drone operator in flight route tracking.

Ground stations or stationary devices can be operated by the USS/UTM or by a third-party service provider which has service agreements with 5G network operators. The ground stations or stationary devices are deployed along popular flight routes. The UTM/drone operator may need to track the flight route of a non 3GPP capable UAVs using the assistance of 5G network and ground station devices to further enhance the safety and security of drone operations (e.g., for DAA) while also supporting legacy UAVs.
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Figure 5.x.1-1: UAV flight route tracking at Rendezvous points

5.X.2
Pre-conditions

A USS/UTM provides environmental surveillance services in an area. It regularly sends out UAVs to fly a planned route collecting environmental data. The UAVs are not networked.

A 5G cellular network operator provides 5G network services in the area.
A UAV tracking service provider provides UAV tracking service in the area. It has several ground stations or stationary devices deployed in strategic areas (e.g., along popular flight routes, close to important infrastructure as airports). The ground stations or stationary devices are capable of 5G connectivity and also detection or communication with non-networked UAVs. The USS/tracking service provider has the service agreement with the 5G network operator and the 5G network operator has access to information about the available ground stations.

5.X.3
Service Flows

1.
The USS/UTM requests the 5G network to track its non-network UAVs. The USS/UTM provides the planned flight route information to the 5G network (e.g., waypoints, ETA). The network operator may obtain information about the ground stations (e.g., identification, location) from the USS/UTM or from a third-party UAV tracking service provider.
2.
The 5G network monitors the UAV flight route using assistance from ground stations selected based on the available information about ground stations and the planned flight route. The network informs the ground stations to monitor the presence of the target UAV in its proximity.

3.
When a ground station detects a target UAV in its proximity, the ground station reports it back to the 5G network which informs the USS/UTM that the UAV is following the planned route.
4.
At estimated time-of-arrival (ETA), the relevant ground station(s) monitor the presence of a target UAV in its proximity and reports it back to the 5G network which informs the USS/UTM that the UAV has completed its flight as scheduled.

5.X.4
Post-conditions

The UAV finishes the mission with USS/UTM reassured during the whole flight.
5.X.5
Existing features partly or fully covering the use case functionality
Editor’s note:
Further gap analysis is FFS.
5.X.6
Potential New Requirements needed to support the use case
[P.R 5.X.6-1] The 5G system shall be able to support flight route tracking for non-network UAVs.

[P.R 5.X.6-2] The 5G system shall be able to support a mechanism for non-network UAVs to track their flight route using assistance of 3GPP capable devices.
* * * * End of Changes * * * *
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