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Abstract of the contribution: this paper proposes to add a solution to support UAV and UAV Controller tracking and flight route analysis based on NWDAF.
Discussion
The intention of KI#4 is to support UAV and UAV Controller tracking. In this solution, the NWDAF generates the UAV/UAVC mobility analytics based on UAV and UAVC locations collected from 3GPP system and flight route provided by UTM. Based on the analytics provided by NWDAF, the UTM may make decision to control flight.
Proposal
It is proposed to add a new solution for KI#4: UAV and UAV Controller tracking.
First change
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc31037100][bookmark: _Toc31270498][bookmark: _Toc31270526][bookmark: _Toc31270554][bookmark: _Toc510607499]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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Second change
6.X	Solution #X: UAV and UAVC tracking and flight route analysis based on NWDAF
6.X.1	Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]This solution addresses KI#4: UAV and UAV Controller tracking
-	What information is required for the 3GPP system to track the UAV and the UAV Controller.
[bookmark: _Toc25971120][bookmark: _Toc25971364][bookmark: _Toc26360288][bookmark: _Toc26360357][bookmark: _Toc30640002][bookmark: _Toc31274606]6.X.2	Functional Description
In this solution, NWDAF generates the UAV/UAVC mobility analytics which is used by UTM to make decisions, e.g. update flight route.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	NWDAF generates the UAV/UAVC mobility analytics
-	Input: UAV and UAVC locations collected from 3GPP system (i.e. EPS or 5GS), flight route information provided by the UTM e.g. several UE trajectories which includes UE location and timestamp.
-	Output: timestamp, straight line distance between UAV location collected from 3GPP system and UE location in UE trajectory, UE location prediction.
-	NWDAF acts as LCS client to collect UAV and UAVC locations from 3GPP system. The current positioning procedure is re-used.

6.X.3	Procedures
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]6.X.3.1	UAV and UAV Controller tracking based on NWDAF

 
Figure 6.x.3.1-1: UAV and UAV Controller tracking and flight analyses
1.	The UTM sends Nnef_AnalyticsExposure_Subscribe (Analytics ID=UE mobility, Target of Analytics Reporting= GPSI/MSISDN, Analytics Filter= (Area of Interest), Analytics target period, Notification Correlation Id and Notification Target Address, Analytics Reporting Information) to the NEF.
2.	The NEF sends Nnwdaf_AnalyticsSubscription_Subscribe to the NWDAF.
3.	The NWDAF acts as LCS Client to request periodic UAV/UAVC locations from GMLC by invoking the Deferred 5GC-MT-LR for periodic events in clause 6.3.1 in TS 23.273 or the Instigation and Reporting of Periodic and Triggered Location in clause 9.1.19.1 in TS 23.271.
4.	The NWDAF invokes Naf_EventExposure service operation towards the UTM to request UAV flight route information. The flight route information includes several UE trajectories which includes UE location and timestamp.
5.	The NWDAF derives new analytics based on the collected information.
6.	The NWDAF sends Nnwdaf_AnalyticsSubscription_Notify to provide the analytics results to the UTM. The analytics results include the straight line distance between UAV location collected from 3GPP system and UE location in UE trajectory.
7.	Based on analytics information, the UTM may perform flight control, e.g. sends warnings or updates flight route.
6.X.4	Impacts on Existing Nodes and Functionality
NWDAF: 
-	Acts as LCS Client to collect UAV and UAVC locations from 3GPP system.
-	Receives flight route information from UTM.
-	Generates the UAV/UAVC mobility analytics to UTM.
UTM: 
-	Acts as an AF to provide flight route information to NWDAF.
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