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Abstract of the contribution: This contribution proposes to change the tracking mode name from “Unknown UAV tracking mode” to “List of Aerial UEs in a geographic area”. Also, there are some essential corrections proposed in the procedure.
1 Introduction
1) Currently in TS 23.256 clause 5.3 specifies different UAV tracking modes. One of the tracking mode is specified as “Unknown UAV tracking mode”.
However, if we look at the procedure defined in clause 5.3.4 (Procedure for Unknown UAV tracking), from the 3GPP network point of view, these are not unknown UAVs. The 3GPP network is essentially providing a list of Aerial UEs that are being served by the network (and CAA-Level UAV ID authenticated/authorized by USS) in a specified geographic area.
The title of the clause/mode as “Unknown UAV tracking” is hence misleading here.
Proposal 1:	It is, therefore, proposed to change the title to “List of Aerial UEs in a geographic area”
2) As per TS 29.122, for monitoring event “Number of UEs in a geographic area” only one-time reporting is possible. See below text from clause 4.4.2.2.3 of TS 29.122.
"The monitoring event "Number of UEs in a geographic area" is applicable for the monitoring event configuration via MME/SGSN. Only one-time reporting is supported for this event with the value of Maximum Number of Reports indicated by "maximumNumberOfReports" set to 1."
Proposal 2: It is proposed to remove the text suggesting that "deferred reporting (e.g. periodic reporting)" is possible in this mode.
3) Proposal 3:	Also, there are editorial changes to consistently use “UAS NF”, “CAA-Level UAV ID”. The Figure 5.3.4-1 is changed to reflect the same (i.e. UAS-NF is changed to UAS NF)
4) Proposal 4:	The filtering at UAS NF based on UAV context is made optional. Also, inclusion of CAA-Level UAV ID by UAS NF in the report towards USS/TPAE is made optional. This is because:
a. 3GPP network may allow normal services to an Aerial UE, even when the UAV is not authorized by USS. In such case the UAS NF may not have UAV context available.
b. Even when a mapping of 3GPP UAV ID to CAA-Level UAV ID is not available with the UAS NF, it may be beneficial to report only the 3GPP ID, as the TPAE or other law enforcement agencies could then access LI services exposed by the 3GPP network for suspected 3GPP IDs.
5) Current text in clause 5.3.4 of TS 23.256 states that the AMF/MME may filter the list of UAVs based on UE having aerial subscription. This filtering criteria must be provided as an input in the event monitoring configuration request by the UAS NF/NEF. 
"The AMF/MME may filter the list of UAVs before sending it to the UAS NF (e.g., may filter only based on UE having Aerial subscription)"
Proposal 5: The description is updated to indicate that Aerial UE indication may be provided as an event filter.
6) Current text in clause 5.3.4 of TS 23.256 states that the AMF/MME may filter the list of UAVs based UUAA status.
"In addition, the AMF(s)/MME(s) may also further identify UEs that, if available, i.e. UAVs that have successfully performed UUAA procedure as described in clauses 5.2.2 or 5.2.3."
However, an AMF does not know the UUAA status if it was performed at the SMF. Also, MME does not store UUAA status. The main intention is to be able to filter out UAVs that have successfully performed UUAA and are flying (i.e. have established PDU Session with DNN specific to aerial services) in the requested geographic area. Even if UUAA is performed at the SMF (i.e. AMF does not have the UUAA context), the AMF can easily filter based on "PDU session established for a DNN subject to aerial services".
Proposal 6: The description is updated to indicate that "PDU session established for DNN(s) subject to aerial services" may be provided as an event filter.
2 Proposal
It is proposed to approve the below content. All changes are marked with revision marks.

* * * * Begin of Changes * * * *
[bookmark: _Toc64385471][bookmark: _Toc64529621][bookmark: _Toc73975002]5.3.1	UAV Tracking Model
3GPP network supports the functionality of UAV Tracking via the service exposure support towards USS. The USS invokes 3GPP network service through a UAS- NF for UAV tracking. The UAS- NF acts as an NEF/SCEF and interacts with other network functions (e.g. GMLC and AMF/MME) to support UAV tracking. The USS shall use 3GPP UAV ID (e.g. GPSI) for identifying an individual target UAV. The USS does not include the 3GPP UAV ID for tracking unknown UAV. For further details on the architecture reference model, see clause 4.2.
Three UAV tracking modes are supported:
-	UAV location reporting mode;
-	UAV presence monitoring mode; and
-	Unknown UAV tracking modeList of Aerial UEs in a geographic area.
USS/TPAE could at any time choose a UAV tracking mode and provide the corresponding request to UAS NF. The USS/TPAE logic on its choice of UAV Tracking Model is out of scope of 3GPP.
The 3GPP network may also provide the UAV location to the USS during the UUAA procedures, as described in clause 5.2.2 and clause 5.2.3.
* * * * Next Change * * * *
[bookmark: _Toc66381096][bookmark: _Toc73975005]5.3.1.3	Unknown UAV Tracking ModeList of Aerial UEs in a geographic area
For Unknown UAV trackingIn this mode, the USS/TPAE does not specify target 3GPP UAV ID and 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 of for immediateone-time reporting by setting "maximumNumberOfReports" to 1 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). The UAS NF may include Aerial UE indication as an event filter in the request,.  that is used by Tthe AMF/MME to separates out the UEs that are actual UAVs based UEs with aerial subscriptions. 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 USS/TPAE. For the UAV list received from the AMF/MME or the UAV list identified with GMLC provided location, the UAS NF performs the filtering by checking for each 3GPP UAV ID reported whether there is match for the corresponding UAV context. The UAS NF may also verify whether the requesting USS is authorized to obtain the location info of the UAV.
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 Level UAV ID is may be optionally provided by the UAS NF, if available, to the USS/TPAE during tracking and location reporting of UAV.

* * * * Next Change * * * *
[bookmark: _Toc64385474][bookmark: _Toc64529624][bookmark: _Toc73975008]5.3.4	Procedure for obtaining list of Aerial UEs in a geographic areaUnknown UAV tracking
Thise procedure for Unknown UAV tracking may be used by USS/TPAE to obtain a list of the UAVs in a geographic area and served by the PLMN. The USS/TPAE provides the geographic area information to the UAS- NF.  Based on the received information, the UAS NF may either trigger the AMF/MME location reportingmonitoring event configuration procedure with event ID "Number of UEs present in a geographical area" or the GMLC based location reporting procedure. The AMF/MME may filter the list of UAVs before sending it to the UAS NF (e.g., may filter only based on UE having Aerial subscription), if Aerial UE indication was included as an event filter in the monitoring event configuration request from the UAS NF. The UAS NF performs the filtering on the received list form from AMF or MME before responding back to the USS/TPAE. The UAS- NF includes the 3GPP UAV ID and may include the CAA-level Level UAV ID, if available, for the each of the UAVs in the tracking and location response to the USS/TPAE.



Figure 5.3.4-1: Unknown UAV TrackingList of Aerial UEs in a geographic area
1.	USS to UAS NF: The USS/TPAE sends the UAV list request to UAS NF to request UAV identity (e.g. 3GPP UAV ID, CAA-level Level UAV ID). The USS/TPAE includes geographic area info and indication for immediate reporting or deferred reporting (e.g. periodic reporting) in the request message to the UAV- NF.
2.	UAS NF to AMF/MME: UAS NF decides the AMF(s) based on the geographic area info and obtains the UE list in the target area from AMF by reusing the event "Number of UEs present in a geographical area" or "location Reporting" with any UE in the event filter. The UAS NF may also include "Aerial UE" indication and/or "PDU session established for DNN(s) subject to aerial service" as event filters. If the target area cannot be mapped to 3GPP network areas, UAS NF provides a TA List which is larger than the target area to the AMF(s)/MME(s) for the list of UEs to be queried. The AMF(s)/MME(s) identifies UEs corresponding to the geographic area info and that are actualmay also filter out the list of UAVs based on checking for UEs with aerial subscriptions, if "Aerial UE" indication was included as an event filter in the request from UAS NF/NEF. In addition, the AMF(s)/MME(s) may also further identify UEs that, if available,  i.e. UAVs that have successfully performed established PDU session for DNN(s) subject to aerial servicesUUAA procedure as described in clauses 5.2.2 or 5.2.3, if it was included as an event filter in the request from UAS NF/NEF.
3.	[Optional] UAS NF to GMLC: From the list of UEs generated in step 2, for UAVs that are in target areas that do not map to 3GPP network areas, the UAVUAS- NF then queries the UAV(s) location from GMLC.
4.	[Conditional] If step 3 above was executed, from the list of locations returned by the GMLC, the UAS NF compares the UAV's locations to the target area (provided in step 1 above) to identify the UAV to be included in the report for USS.
5.	For either the UAV list received from the AMF(s)/MME(s), or the UAV list identified in step 4, the UAS NF  performs the filtering by checking for each reported 3GPP UAV ID whether there is match for the corresponding UAV context.
[bookmark: _Hlk80659481]6.	UAS NF to USS: UAS NF responds to the USS/TPAE with the list of filtered UAVs (step 4). The CAA-level Level UAV ID, if available, shall may be provided by the UAS NF in the response message to USS/TPAE. If the USS performed the UUAA of the UAV, or the UAS NF is configured to know the USS is authorized to receive such information, then the 3GPP UAV ID is also included.
* * * * End of Changes * * * *
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