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Abstract: This contribution proposes to evaluate and conclude key issue 4.
1. Introduction/Discussion
Key issue 4 description: 
Issue 4: UAV and UAV Controller tracking:
-	What information is required for the 3GPP system to track the UAV and the UAV Controller?
Solutions to address key issue 4 in the solution table:
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Evaluations on every solution addressing key issue 4 are as follows:
Solution 1 proposed UTM to subscribe to the 5G network for two types of notifications. First type of the notification is for a specific UAV location/event and the second type notification is the amount the UAV presence in a subscribed area.
Solution 2 just provides an architecture for UAV operation but does not show the details. The solution is incomplete.
Solution 4 re-use the existing “monitoring” capability exposed by the 5G network. The NEF and the SCEF both offer the MonitoringEvent and the AsSessionWithQoS APIs, which can be used by an application server to track mobility and session related events for a certain UE. The UTM/USS will be able to directly call the above mentioned NEF API's for UAV and UAVC tracking purposes.
Solution 9 proposed the idea that TPAE subscribed to the 5G network by proving the area identity, which is used to let the network to report the UAV identity present in the area.
Solution 13 is for addressing the UTM's geo-fencing. UTM provides an area of interest, which represents the geo-fencing area. 5G network reports the UAV ID identifying the UAV entering the area of interest to the UTM.
Solution 14 proposes the UTM to provide UAV UE trajectory to the 5GS (UAVF). It is the UAVF to subscribe to the GMLC of the UAV periodic location. When UAVF is notified of the UAV location, it verifies whether the UAV current location is problematic according to the UAV trajectory received before. 
Solution 15 re-uses R16 LCS mechanism by the UTM to request UAV location.
Solution 16 proposed the UTM/USS might subscribe to the 3GPP network on UAV geographical location and/or its presence in a geographical area for one time or multiple times. A Unified Location Service Exposure procedure can be applied, in which UTM/USS sends the subscription request to NEF. The UTM/USS may look up the CAA-level UAV ID, retrieve 3GPP UE ID (e.g. GPSI), and include the CAA-level UAV ID and 3GPP UE ID together with the target geographical area in the subscription request message to the NEF.
The solution reuse existing LCS mechanism and 5G exposure capability.
Solution 17 proposed UTM can request 5GS to execute specific verifications regarding to target UAV, such as verify whether the UAV taking off site is within a restricted zone or not. This request may include the UAV identity, UAVC identity, UAV current location, and also indicate which verification type core network is requested to execute.
The solution also re-use existing LCS mechanism which allows the LCS client (UTM) to request the (UAV)UE location.
Solution 25 is a solution supported by multiple company in S2-140e meeting; partially merge the solution 1, 13, 14, 15, 16. The solution allows the UTM to request UAV and UAVc location. In addition, an optional indication to request network to calculate simultaneous the UAV and UAVc location, by which UTM can calculate the distance between the UAV and UAVc.
Above all, it is observed solution 25 covers the proposal of other solutions.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.754.
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Editor's note:	This clause will provide a general evaluation of the solutions.
7.x	Evaluation on Key Issue #4
Evaluations on solutions addressing key issue #4 are as follows:
Solution 1 supports unknown UAV tracking, i.e. 3GPP network can provide UAV list for the UAVs in the target area to UTM/USS. AMF is enhanced to support a new event "identity list of aerial UEs in the target area".
Solution 2 just provides an architecture for UAV operation but does not show the details. The solution is incomplete.
Solution 4 re-uses the existing “monitoring” capability exposed by the 5G network. The NEF and the SCEF both offer the MonitoringEvent and the AsSessionWithQoS APIs, which can be used by an application server to track mobility and session related events for a certain UE. The UTM/USS will be able to directly call the above mentioned NEF API's for UAV and UAVC tracking purposes.
Solution 9 support both unknown UAV tracking and tracking for known UAVs. For unknown UAV tracking, proposes that TPAE subscribed to the 5G network by proving the area identity, which is used to let the network to report the UAV identity present in the area. For known UAV tracking, the tracking info is reported by UAV to UFES and stored in UDM for later tracking request.
Solution 13 3GPP network, using current area of interest mechanism, monitor and report the UAV presence (i.e. for UAV moving in or out) of the monitoring area to UTM/USS. This is applicable when the monitoring area received from UTM/USS can be mapped to 3GPP network area. It's also possible for SMF, based on the rule preconfigured by UTM/USS, to take the preconfigured network layer action when the AOI report is received from AMF.
Solution 14 proposes the UTM to provide UAV UE trajectory to the 5GS (UAVF). It is the UAVF to subscribe to the GMLC of the UAV periodic location. When UAVF is notified of the UAV location, it verifies whether the UAV current location is problematic according to the UAV trajectory received before. 
Solution 15 re-uses R16 LCS mechanism by the UTM to request UAV location. But it requires the GMLC to support querying with CAA-level UAV ID.
Solution 16 proposes that the UTM/USS might subscribe to the 3GPP network on UAV geographical location and/or its presence in a geographical area for one time or multiple times. A Unified Location Service Exposure procedure can be applied, in which UTM/USS sends the subscription request to NEF. The UTM/USS may look up the CAA-level UAV ID, retrieve 3GPP UE ID (e.g. GPSI), and include the CAA-level UAV ID and 3GPP UE ID together with the target geographical area in the subscription request message to the NEF. 
The solution reuses existing LCS mechanism and 5G exposure capability, while the GMLC needs to be enhanced to determine UE presence in an area of interest.
Solution 17 proposes that UTM can request 5GS to execute specific verifications regarding to target UAV, such as verify whether the UAV taking off site is within a restricted zone or not. This request may include the UAV identity, UAVC identity, UAV current location, and also indicate which verification type core network is requested to execute. 
The solution also re-uses existing LCS mechanism which allows the LCS client (UTM) to request the (UAV)UE location.
Solution 25 is a solution supported by multiple companies in S2-140e meeting; partially merge the solution 1, 9, 13, 14, 15, 16. 3GPP network supports several options for UAV and UAVC tracking. 
1)	reporting the UAV/UAVC location, 
2)	monitoring and reporting the UAV presence (i.e. for UAV moving in or out) of the monitoring area, 
3)	support unknown UAV tracking, i.e. providing UAV list for the UAVs in the target area, and
4)	support to receive preconfigured rule(s) from UTM/USS.
then base on the preconfigured rule(s), take immediately network layer action when the AOI report is received from AMF. All the enhancements are at UAVF which may encompass the NEF/SCEF functionality, No impact to other NF (than NEF). In addition, an optional indication to request network to calculate simultaneous the UAV and UAVc location, by which UTM can calculate the distance between the UAV and UAVc.
Above all, it is observed that solution 25 for CP and solution #4 for UP cover the proposal of all solutions.
Editor’s NOTE: Further evaluation on solution 25 and solution 4 may be provides.
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