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Abstract of the contribution: this paper proposes to update solution #15 in TR 23.754 to solve FFS.
Discussion
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]This is proposed to update solution#15 to solve the following FFS:
Editor's note:	It is FFS what UAV/UAVC ID is referred to in step 0.
Editor's note:	It is FFS whether it is realistic that a UAV subscription is associated to an MSISDN.

The updates include:
· It is clarified that the UAV/UAVC ID is used for identification of UAV towards the UTM and the TPAEs and is defined outside 3GPP.
· 3GPP UAV ID is used to replace MSISDN and GPSI to align with the architecture assumptions.
Proposal
It is proposed to update solution #15.
First change
[bookmark: _Toc43132089][bookmark: _Toc43193001][bookmark: _Toc44584031][bookmark: _Toc44584180]6.15	Solution #15: UAV and UAV Controller tracking based on LCS mechanism
[bookmark: _Toc43132090][bookmark: _Toc43193002][bookmark: _Toc44584032][bookmark: _Toc44584181]6.15.1	Introduction
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: _Toc43132091][bookmark: _Toc43193003][bookmark: _Toc44584033][bookmark: _Toc44584182]6.15.2	Functional Description
This solution re-uses the LCS mechanism to provide positions of UAV and UAV Controller to UTM:
-	UTM acts as a LCS Client to access LCS services from a GMLC.
-	UTM requests UAV and UAVC location from 3GPP system by invoking mobile terminated location request procedure when flight authorization is received to verify UAV and UAVC provided location.
-	UTM requests periodic UAV and UAVC location from 3GPP system by invoking deferred mobile terminated location request procedure after the flight is authorized to track UAV and UAVC locations.
-	UTM cancels periodic UAV and UAVC location reporting from 3GPP system when the flight is finished.
-	UTM stores the mapping between UAV/UAVC ID and ID used in the 3GPP system (i.e. GPSI and MSISDN). The mapping is obtained during authentication and authorization procedure.
[bookmark: _Toc43132092][bookmark: _Toc43193004][bookmark: _Toc44584034][bookmark: _Toc44584183]6.15.3	Procedures
[bookmark: _Toc43132093][bookmark: _Toc43193005][bookmark: _Toc44584035][bookmark: _Toc44584184]6.15.3.1	UAV and UAV Controller tracking in 5GS based on eLCS mechanism


Figure 6.15.3.1-1: UAV and UAV Controller tracking based on eLCS mechanism
0.	The AMF triggers UAV/UAV Controller authentication and authorization to the UTM. In this step, the AMF sends the mapping between UAV/UAVC ID provided by UAV/UAVC and 3GPP UAV IDGPSI to UDMUTM. After successful authentication and authorization, the UTM stores the mapping between UAV/UAVC ID and GPSI. After step 0, the UAV/UAVC requests PDU Session establishment. The UAV/UAVC ID is used for identification of UAV towards the UTM and the TPAEs and is defined outside 3GPP. The 3GPP UAV ID is described in solutions for Key Issue #1.
Editor's note:	It is FFS what UAV/UAVC ID is referred to in step 0.
1.	The UAV/UAV Controller sends Flight authorization Request (UAV ID, UAV Controller ID, flight path, UAV location, UAV Controller location) to the UTM. This message is sent via user plane and is out of scope for 3GPP.
2.	The UTM sends a LCS Service Request to GMLC to request UAV/UAVC location from network. The request includes GPSI of UAV/UAVC ID, the required QoS and other attributes.
3.	This step is same as steps 2-23a in 5GC-MT-LR procedure in clause 6.1.2 in TS 23.273 [8]. Once the location is received from the 3GPP system, the UTM verifies the location information provided by UAV/UAV Controller.
4.	The UTM sends Flight authorization Response to UAV/UAV Controller.
5.	The UTM sends LCS Service Request to GMLC to request periodic location of UAV/UAVC.
6.	This step is same as steps 2-30a in Deferred 5GC-MT-LR procedure in clause 6.3.1 in TS 23.273 [8]. The UTM receives the periodic location of UAV and UAVC. If needed, the UTM calculates the relative position between UAV and UAV Controller once the locations are received.
7.	UTM analyses the positions of UAV and UAV Controller, e.g. the UTM decides whether the UAV is flying BLOS of the operator based on the relative position between UAV and UAV Controller.
8.	[Conditional] Based on the analyses in step 7, the UTM controls the flight when necessary, e.g. sends warnings to UAV/UAV Controller or updates the flight route when the UAV is approaching no-fly zones.
9.	When the flight is finished, the UTM sends LCS Cancel Location to GMLC.
10.	This step is the same as steps 2-12a in Cancellation of Reporting of Location Events by LCS Client procedure in clause 6.3.3 in TS 23.273 [8].
[bookmark: _Toc43132094][bookmark: _Toc43193006][bookmark: _Toc44584036][bookmark: _Toc44584185]6.15.3.2	UAV and UAV Controller tracking in EPS based on LCS mechanism
The tracking procedure is similar with the procedure in clause 6.15.3.1 with the following differences:
-	The AMF is replaced by MME.
-	The E-SMLC is involved in the positioning procedure but not the LMF.
-	Step 1: The MMF registers the mapping between UAV/UAVC ID and the MSISDN 3GPP UAV ID to HSSUTM.
Editor's note:	It is FFS whether it is realistic that a UAV subscription is associated to an MSISDN.
-	Steps 2 - 3 are same as the EPC Mobile Terminating Location Request procedure in clause 9.1.15 in TS 23.271 [13].
-	Steps 5 - 6 are same as the Instigation and Reporting of Periodic and Triggered Location in clause 9.1.19.1 in TS 23.271 [13].
-	Steps 9 - 10 are same as the LCS Client cancellation of a Deferred Location Request for Periodic and Triggered Location in clause 9.1.19.2 in TS 23.271 [13].
[bookmark: _Toc43193007][bookmark: _Toc44584037][bookmark: _Toc44584186][bookmark: _Toc43132095]6.15.4	Impacts on services, entities and interfaces
AMF: sends the mapping between UAV/UAVC ID and 3GPP UAV IDGPSI to UDMUTM.
MME: sends the mapping between UAV/UAVC ID and 3GPP UAV IDMSISDN to HSSUTM.
GMLC: obtains the serving AMF/MME of UAV/UAVC from UDM based on the UAV/UAVC ID provided by UTM.
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