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Abstract: This document proposes to a new use case about modification UAV controller for FS_EAV Study Item.

5.x
Modification UAV Controller
5.x.1
Description

After one UAV and UAV controller set up association and begin flying task, the C2 communication is implemented and support UAS work normally. In some  scenarios, e.g. beyond the Line of Sight, in emergency event, the UAV controller will be take over by other remote controller or high priority controller. During this case, the connection should be set up with new UAV controller to continually support UAS work. In addition, some process optimization also can be considered according to UTM and operator’s policy. 

According to [5G UAV Application White Paper] published by Chinese IMT2020(5G) promotion group, the performance requirements of UAV to support remote controller application are listed in the following table:

	Application
	Upload data rate(UL)
	Remote control data rate(DL)
	E2E latency
	Control latency
	Positioning Accuracy
	Altitude
	Region

	Remote controller  through HD video
	 25Mbps
	300Kbps
	<200ms
	20ms
	0.5m
	<100m
	Urban, Rural, countryside


Note:  refer the TR22.891 clause 5.12, the flying speed of UAV in this kind of use cases can up to  [300km/h]
After the UAV controller is changed to remote UAV controller, the connection between UAV and UAV controller is very important and if there is degrade or disconnect, the UAV and UAV controller need to know and some action should be implemented e.g. automatically return flight according to configuration.
5.x.3
Service Flows

UAV “bumblebee” has be associated with UAV controller A which is instrumented by Bob to implement flighting shooting task. During the task, the C2 connection is supplied by Operator X.

When “bumblebee” flies far away which is beyond Bob’s line sight, Bob requires to change the UAV controller A to the remote UAV controller B to continually work with his UAV. 

The UTM agrees and just authenticates the remote UAV controller B, then authorizes the remote UAV controller B takes over the UAV “bumblebee” to continually the fighting shooting task in more widely area.

The UTM asks the 3GPP system to supply C2 connection for new UAV controller B with UAV “bumblebee” and UTM, at the same time,  the 3GPP system disconnects the C2 connection of UAV controller A.

The UAV controller B continually controls the UAV “bumblebee”.
The UAV controller A cann’t control the UAV “bumblebee”. 

5.x.4
Post-conditions

The UAV “bumblebee” continues its fighting shooting task under the new remote UAV controller B’s direction.

5.x.5
Existing features partly or fully covering the use case functionality

The existing set of normative specifications has no support of this use case. 

5.x.6
Potential New Requirements needed to support the use case

The 3GPP system shall be able to monitor the C2 connection and supply a method for the UAV controller or UAV to  identify that the C2 connection between UAV controller and UAV is degrade or near unavailable.
The 3GPP system shall be able to be notified that the UAV controller associated with a UAV will be changed to another one.

The 3GPP system shall support UTM to optimize UAS authentication and authorization process when the UAV controller changed. 

The 3GPP system shall support to optimize the UAV and UAV controller association process when the UAV controller changed. 

According to UAV application request, UTM and Operator’s policy, the 3GPP system shall be able to negotiate quality of the new C2 connection service with UTM and UAS when UAV controller is changed.

According to UAV application request, UTM and Operator’s policy, the 3GPP system shall be able to supply different or same C2 connection service for the new UAV controller when UAV controller is changed, . 
The 3GPP system shall be able to disconnect C2 connection with the unused the UAV controller.

The 3GPP system shall be able to provide seamless connection service to support this kind of remote UAV control. The performance KPI is as following:

	Application
	Upload data rate(UL)
	Remote control data rate(DL)
	E2E latency
	Control latency
	Positioning Accuracy
	Altitude
	Region

	Remote UAV controller  through HD video
	 25Mbps
	300Kbps
	<200ms
	20ms
	0.5m
	<100m
	Urban, Rural, countryside


Note:  refer the TR22.891 clause 5.12, the flying speed of UAV in this kind of use cases can up to  [300km/h]
