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Abstract: This document proposes a new use case about sensing for supporting UAV pre-flight preparation.
**************** First Change ******************
5  Use cases

5.x.
Supporting UAV pre-flight preparation
5.x.1
Description

During the operation of networked UAVs, the 3GPP network access needs to ensure that the UAVs can access the network smoothly and timely. And UAV flight mission need to be ensured for the real-time performance and stability of flight control link to guarantee the continuity of the flight.

5G network can provide wide-area, high-quality and secure connectivity that can enable cost-efficient drone operations beyond visual line-of-sight (BVLOS) range. In some industrial UAV scenarios, the UAV would be provided pre-scheduled flight plan for autonomous flying. When UAV uses cellular network as the access type, the UTM/drone operator may need to acknowledge the network status for flight path scheduling.
5.x.2
Pre-conditions
In the logistics company, UAV A and UAV B are both individual terminals for express delivery and subscribe the communication service from 5G network. 

Operator A provides 5G network coverage and communication services for remote commands and control (C2) communication between UAV and UAV control platform . 

The UAS/UTM has good cooperation with Operator A to have UAV-related information which is fetched from 5G network

5.x.3
Service Flows
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Figure 5.x.3-1: Supporting UAV pre-flight preparation
1. The logistics company plans to use UAV A to deliver express from X to Y and use UAV B to deliver express from X to Z.

2. UAV A and UAV B register in 5G network and can communicate with UTM/UAS though 5G network.

3. The UTM provides required information for UTM/UAS (e.g. required QoS of the UAS services) and planed flight path information (e.g. flight path and required QoS along the planned flight path) to the 5G network.

The 5G network analyses the network status (e.g. end-to-end latency or UE density or QoE) and the 5G network predicts whether the network can meet the QoS requirements for the UAS service along the planned flight path.

The 5G network confirms that planned path for UAV A is OK and recommends potential flight path with good QoS prediction to UTM/UAS due to the network congestion along the original planned path for UAV B.
UTM/UAS determines the final flight paths based on the information from Operator A and sends to UAU A and UAV B separately.
UAV A and UAV B receive the flight path information from UTM/UAS via 5G network and start flight mission.

5.x.4
Post-conditions

UAV A and UAV B can finishes their delivery task with the support of 5G network.
5.x.5
Existing features partly or fully covering the use case functionality

TBD.

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

[P.R 5.x.6-001] The 5G system shall be able to provide a method to monitor service experience of UAV and network status along the continuous geographic path. 

[P.R 5.x.6-002] Based on operator’s policy, the 5G system shall support real-time monitor of network for certain area and report related status information to the 3rd party application.

[P.R 5.x.6-003] The 5G system shall  be able to provide list of geographic information with good network performance within certain area to the 3rd party application according to the operator’s policy. 

[P.R 5.x.6-004] Based on operator’s policy, the 5G system shall be able to predict network performance for certain area and report predict result to the 3rd party application.

************* End of First Change ***************

