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Abstract: This document proposes a use case and related potential requirements to be included in FS_5GSAT_ph3 TR 22.865 version 0.0.0.
* * * First Change * * * *
[bookmark: _Toc103966486][bookmark: _Toc100862436]References	
[x1]	Gure M , Ozel M E , Yildirim H H , et al. Use of satellite images for forest fires in area determination and monitoring. IEEE, 2009.
[x2]	3GPP TS 22.261: "Service requirements for the 5G system ".
[x3] 	3GPP TS 22. 125: " Uncrewed Aerial System (UAS) support in 3GPP ".
* * * Next Change * * * *
X.1 Use case of UAVs using satellite access
[bookmark: _Toc100862437]X.1.1	Description
In Mediterranean climate regions, forest fires are quite common in summer months due to temperature rise [x1]. 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 the flight status and may adjust the route;
· Adjustment 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. Thie 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 [x2]. 5G system gets the real-time location data of flying UAV, then sends them to a trusted third party (e.g., The forest fire monitoring centre equipped with AI system) for UAVs to assist flying.
[bookmark: _Toc100862438][bookmark: _Hlk101441008]X.1.2	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.
Forest A is located in the regions without terrestrial network coverage. A satellite network is available.
UAV A equipped with satellite access capabilities monitors whether Forest A is on fire. There is a 4K camera on the UAV to collect real-time pictures.
Forest fire monitoring centre supports UTM function, and deploys AI system.


Figure X.1.2-1: Forest fire detection using UAV equipped with satellite access capabilities
[bookmark: _Toc100862439]X.1.3	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 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.
4. 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: _Toc100862441]X.1.4	Post-conditions
UAV adjusts its route.
X.1.5	Existing features partly or fully covering use case functionality
There are a few position requirements specified in 3GPP TS 22.125 [x3], 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 [x2], 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).
Editor's Note:	it is FFS whether other existing features will be identified.
[bookmark: _Toc100862442]X.1.6	Potential New Requirements needed to support the use case
 [PR X.1.6-001] The 5G system with satellite access shall support suitable positioning mechanisms for UAV services.
 [PR X.1.6-002] The 5G system with satellite access shall be able to provide the required communication service according to KPI given in table 5.x.6.1-1.
Table 5.x.6.1-1 – KPI for UAV with equipped with satellite access capabilities
	Scenario
	Positioning accuracy
	Altitude
	Higher accuracy location latency
	UE Speed
	Message Interval
	End to end Latency

	Monitoring of forest fires
	[0.1 m]
(note 1)
	<200 m
	x ms
(note 2)
	[<60 km/h]
	x
(note 3)
	x
(note 3)

	NOTE 1: The positioning accuracy is horizontal accuracy
NOTE 2: The latency is the time of the 5G system provide higher accuracy location information of a UAV to a third party.
NOTE 3: TBD



Editor's Note:	it is FFS whether other potential new requirements or corresponding KPIs can be identified.
* * * End of Changes * * * *
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