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Abstract of the contribution: This contribution presents the text proposal for introducing UAV Tracking Model in 3GPP TS 23.256.
1. Proposal

It is proposed to agree the following text in the TS 23.256 based on the TR conclusion.
* * * Start of Change (all new text)* * * *

5.3.1
UAV Tracking Model

3GPP network supports the functionality of UAV Tracking. Figure 5.3.1-1 shows a reference model for UAV tracking. The USS/UTM invokes 3GPP network service through a UAS-NF for UAV tracking. The UAS-NF acts as or interacts with an NEF and interacts with other network functions (e.g. GMLC and AMF/MME) using the existing interfaces for UAV tracking. The USS/UTM shall use 3GPP UAV ID (e.g. GPSI) for identifying an individual target UAV. The USS/UTM does not include the 3GPP UAV ID for tracking unknown UAV.

Editor's note:
This interface between USS/UTM and UAS-NF is FFS.
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Figure 5.3.1-1: Reference model for UAV tracking
Three UAV tracking modes are supported: UAV location reporting mode, UAV presence monitoring mode, and Unknown UAV tracking mode. UTM/USS/TPAE could at any time choose a UAV tracking mode and provide the corresponding request to UAS NF. The UTM/USS/TPAE logic on its choice of UAV Tracking Model is out of 3GPP's scope.
For UAV location reporting mode, the UTM/USS/TPAE that wants to be reported on the UAV location subscribes to the UAS NF with the target 3GPP UAV ID. The UTM/USS/TPAE could indicate the required location accuracy and whether it’s for immediate reporting or deferred reporting (e.g. periodic reporting). With the request received from UTM/USS/TPAE, UAS NF identifies the related NF, i.e. AMF/MME or GMLC and trigger existing procedures to retrieve the location report. Then UAS NF reports back the UAV’s location together with the 3GPP UAV ID to the UTM/USS/TPAE.
For UAV presence monitoring mode, the UTM/USS/TPAE may subscribe for the event report of UAV moving in or out of the geographic area (e.g., longitude/latitude, zip code, etc). The request includes target 3GPP UAV ID and geographic area info. If the requested geographic area info can be mapped to 3GPP defined area , such as a list of Tracking Areas or a list of cells as currently supported by 3GPP network as the Area Of Interest, UAS NF subscribes to AMF/MME for reporting the presence of the UAV in Area Of Interest using existing AMF/MME procedures, otherwise UAS NF subscribes to GMLC deferred location for periodic event to get the location report of the target UAV and decides the event of UAV moving in or out of the geographic area by comparing the location report from GMLC with the geographic area info. Upon receiving the report from AMF/MME or detecting the change of the UAV presence in the geographic area, the UAS NF notifies UTM/USS/TPAE for the UAV presence in the geographic area, the USS/UTM may provide policies or rules to UAV NF to apply appropriate network layer action.
Based on the pre-configured policy, when the event of UAV moving in or out of the geographic area is detected, UAS NF may indicate SMF to take the appropriate network layer actions, e.g. steering the traffic toward/ from the UAV to UTM/USS/TPAE etc.
For Unknown UAV tracking mode, the UTM/USS/TPAE could also request UAS NF for a list of the UAVs in the geographic area and served by the PLMN. The request includes geographic area info and indication for immediate reporting or deferred reporting (e.g. periodic reporting). If the geographic area info can be mapped to 3GPP defined area such as a list of Tracking Areas or a list of cells, UAS NF triggers existing AMF/MME procedures to get the UE list within the TAI(s) or Cell Id(s). UAS NF separates out the UEs that are actual UAVs based on e.g. available CAA-Level UAV ID, checking for UEs with aerial subscriptions, and whether the UAV has been successfully registered and authorized by the USS/UTM, and whether the requesting USS/UTM/TPAE is authorized to obtain the location of the UAV. If the geographic area info cannot be mapped to 3GPP defined area such as a list of Tracking Areas or a list of cells , UAS NF provides a list of Tracking Areas which is larger than the geographic area to AMF/MME to retrieve the UE list within the list of Tracking Areas. Then UAS NF identifies UAVs from the UE list, and obtains the location for each identified UAV via LCS procedure toward GMLC. The UAS NF compares the UAV location with the geographic area to identify the UAVs in the geographic area and provides feedback to UTM/USS/TPAE.
In the above UAV tracking modes, UAS NF may need to map the 3GPP UAV ID to 3GPP internal IDs and vice versa. The CAA-level UAV ID is optionally provided by the UAS NF to the UTM/USS/TPAE during tracking and location reporting of UAV.
The 3GPP network may also provide the UAV location to the USS/UTM during the UUAA procedures, as described in clause 5.2.2 and clause 5.2.3.
* * * End of Change * * * *
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