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Abstract: This document provides a TP to TR 22.865 to update clause 5.12 on the use case on UAVs using satellite access.
1. Introduction
As discussed and decided in the latst SA1 meeting, “Use case on UAVs using satellite access” has been captured in TR 22.865, which includes the basic use case description, service flow, and potential requirements needed further discussion.
2. Reason for Change
To provide more information for the new potential sevice requirements.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 22.865 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc120728508]5.12	Use case on UAVs using satellite access
[bookmark: _Toc120728509]5.12.1	Description
In Mediterranean climate regions, forest fires are quite common in summer months due to temperature rise [14]. The early detection and monitoring of forest fire is important for fire suppression quickly and reducing the loss of human and property. Therefore, how to detect the forest fire in real time and accurately is an urgent problem to be solved. Another problem is that due to extremely low population density and complex geography, these regions are often not covered by terrestrial networks. 
UAV equipped with satellite access capabilities is a feasible method, mainly through the following steps:
· The UAV collects real-time information (including high-precision three-dimensional surface topographic data, real-time pictures, real-time video, etc.);
· This real-time information is transmitted to the forest fire monitoring centre via the 5G network with satellite access;
· The forest fire monitoring centre regularly monitors whether there is a fire, the flight status and may request the position of the UAV and adjust itsthe route;
· The positioning services request and Aadjustment command are sent to the UAV via the 5G network with satellite access.
Considering the dense trees in the forest, the satellite positioning may be inaccurate. This will cause the offset of scheduled route. Forest fire monitoring centre with AI system can optimize the route through real-time information collected by UAV. In addition, the 5G system provides high-precision positioning of the UAV, which has been specified in 3GPP TS 22.261 [2]. But for UAVs using only satellites access, 5G system is difficult to provide high-precision positioning service under low latency. The end-to-end delay of LEO based satellite access can reach 35 ms [2]. After 5G system gets the real-time location data of flying UAV, itthen sends them to a trusted third party (e.g., The forest fire monitoring centre equipped with AI system) for UAVs to assist flying.
[bookmark: _Toc120728510]5.12.2	Pre-conditions
Forest fire monitoring centre has several UAVs to patrol the Forest A.  Each UAV has a 4K camera for collecting real-time pictures. 
In Forest A, there is no terrestrial network. So, the Forest fire monitoring centre has signed contract with Sat A, an operator with satellite communication services. Then, these UAVs can send real-time pictures to the forest fire monitoring centre via satellite.
The forest fire monitoring centre supports UTM function, and deploys AI system. It can evaluate these pictures to determine whether a fire is present or whether the UAV's flight route is off-course.
[bookmark: _Toc120728511]5.12.3	Service Flows
1. The UAV A takes a real-time picture with its 4-way 4K full-angle camera; 
2. The picture is transmitted to the forest fire monitoring centre via the 5G network with satellite access network. This would require high data rate (e.g., 120Mbit/s) in UL direction.
3. The forest fire monitoring centre uses the AI system to determine whether there is a fire, according to the received picture. In case of fire, the forest fire monitoring centre will request the position of the UAV.
4. After receiving the positioning service request, the 5G network detects an error that the negotiated location delivery latency cannot be guaranteed. Then, it provides a lower position accuracy to ensure latency.

3. The forest fire monitoring centre uses the AI system to calculate the offset of scheduled route and determine whether there is a fire, according to the received picture and high-precision positioning provided by 5G system with satellite access.
45. If the forest fire monitoring centre decides to adjust the route of UAV A, it will send adjustment commands to the UAV via the 5G network with satellite access network, which requires low delay and high reliability in DL direction.
[bookmark: _Toc120728512]5.12.4	Post-conditions
UAV adjusts its route.
[bookmark: _Toc120728513]5.12.5	Existing features partly or fully covering use case functionality
There are a few position requirements specified in 3GPP TS 22.125 [15], which have been described as:
[R-5.1-009] The 3GPP system should enable an MNO to augment the data sent to a UTM with the following: network-based positioning information of UAV and UAV controller.
NOTE 1: 	This augmentation may be trust-based (i.e. the MNO informs the UTM that the UAV position information is trusted) or it may be additional location information based on network information, such as OTDOA, cell coordinates, synchronization source, etc.
NOTE 2: 	This requirement will not be applied to the case which the UAS and UTM has direct control communication connection without going through MNO, such as OTDOA, cell coordinates, synchronization source, etc.
[R-5.1-012] The 3GPP system shall enable a UAS to update a UTM with the live location information of a UAV and its UAV controller.
[R-5.1-013] The 3GPP network should be able to provide supplement location information of UAV and its controller to a UTM.
NOTE 3: 	This supplement may be trust-based (i.e. the MNO informs the UTM that the UAV position information is trusted) or it may be additional location information based on network information.
There are also a few position requirements specified in 3GPP TS 22.261 [2], which have been described as:
The 5G system shall support mechanisms to determine the UE’s position-related data for period when the UE is outside the coverage of 3GPP RAT-dependent positioning technologies but within the 5G positioning service area (e.g. within the coverage of satellite access).
In 3GPP TS 22.071 [x], the following location service requirements are captured:
The precision of the location shall be network design dependent, i.e., should be an operator’s choice. This precision requirement may vary from one part of a network to another.
About horizontal accuracy:
The LCS service shall provide techniques that allow operators to deploy networks that can provide at least the level of accuracy required by the regional regulatory bodies.
10m-50m: Asset Location, route guidance, navigation
About vertical accuracy:
For Value Added Services, and PLMN Operator Services, the following is applicable:
-	When providing a Location Estimate, the LCS Server may provide the vertical location of a UE in terms of either absolute height/depth or relative height/depth to local ground level. The LCS Server shall allow an LCS Client to specify or negotiate the required vertical accuracy. The LCS Server shall normally attempt to satisfy or approach as closely as possible the requested or negotiated accuracy when other quality of service parameters are not in conflict.
-	The vertical accuracy may range from about three metres (e.g. to resolve within 1 floor of a building) to hundreds of metres.
About location delivery latency:
Location Delivery Latency (Time to First Fix) is set at a maximum of 30 seconds from the time the user initiates an emergency service call to the time it is available at the location information center.
Editor's Note:	it is FFS whether other existing features or requirements will be identified.
[bookmark: _Toc120728514]5.12.6	Potential New Requirements needed to support the use case
[PR 5.12.6-001] The 5G system with satellite access shall be able to support suitable positioning mechanisms for UAV services.
[PR 5.7.6-002] The 5G system with satellite access shall be able to support QoS for positioning services and to provide information to an UAV on  delivered performance of positioning services to an UAV.
Editor's Note:	it is FFS whether other potential new requirements or corresponding KPIs can be identified.
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