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Abstract of the contribution: This contribution proposes a solution for UAV/UAVC Tracking in 5GS.

1
Discussion

This solution proposes a mechanism for UAV/UAVC tracking once the UAV/UAVC is authenticationed/authorized by the network and by the UTM.
2
Proposal
The following change is proposed for TR 23.754.
*** First Change ***
6.X
Solution #X: UAV/UAVC Tracking 
6.X.1
Introduction

The 3GPP system shall enable a UAS to update a UTM with the live location information of a UAV and its UAVC (UAV controller). The 3GPP system should enable an MNO to augment the data sent to a UTM with the following: network-based positioning information of UAV and UAV controller as described in TS22.125[5]. The solution proposes mechanisms to enable UAV/UAVC to be tracked for flight operation once the UAV is authorized by the UTM. 
6.X.2
Functional Description
The solution considers the scenario where 5GS provides network-based positioning information of UAV/UAVC to the UTM to authorize a UAV/UAVC for flight operation or to monitor the UAV behavior during the flight.
The solution can be used for the followings.
· UAV/UAVC location verification for UAV-UAVC association

· UAV/UAVC location verification for Flight Authorization

· Periodic UAV(/UAVC) location verification during the flight
When the UTM receives application-level positioning information from the UAV/UAVC, the UTM needs to verify the information by getting 3GPP-level positioning information at once. If the time difference between the application-level information and 3GPP-level information increases, the location verification accuracy decreases if the UAV are in flight operation. If UTM requests 3GPP network to provide 3GPP-level positioning information after the UTM receives application-level posiniting information from UAV/UAVC, then the time difference between application-level position and 3GPP-level positon can be large. This makes inaccuracy in verification of the UAV/UAVC location by UTM. 
Editor’s Note: it is FFS whether there is indeed an issue in delay considering that the UAV provides continuously its location information based on regulatory requirements via networked remote identification.
So, this solution minimizes the time difference between application-level information and 3GPP-level information.
6.X.3
Procedures
The solution utilizes the principles of 5G System (5GS) Location Services (LCS) in TS23.273[8].

This procedure enables UTM to acquire 3GPP-level Location Information with minimum time difference from the Application-level Position information. The UAV/UAVC triggers 3GPP-level positing information delivery process when it sends application-level positioning information to UTM.
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Figure 6.X.3-1: Procedure for UAV/UAVC Tracking for Flight Operations
1. UAV/UAVC is authenticated and authorized by the network and by the UTM. App ID (Application-level UAV/UAVC ID) is assigned by UTM during this step. This ID is provisioned to UAV/UAVC and 3GPP network. App ID (Application-level UAV/UAVC ID) can be GPSI of the UE. AF ID for the UTM is also provided at this step.
Editor’s note: how this applies to non-networked UAV controllers is FFS. 

Editor’s note: how this applies to scenarios where the UAV iis registered by the UAV owner/operator with the UTM “out of band”, i.e. without using the 3GPP system, is FFS. 

 Editor’s note: whether an actual AF ID is provided, or the address of a USS/UTM server is provided, is FFS.
Editor’s note: whether the GPSI is used in addition to the application-level UAV ID or as a replacement of the application level UAV ID needs to be defined, since GPSI is not considered as a potential UAV ID in any regulatory framework.
2-1. UAV/UAVC sends  application-level positioning information to UTM via an application message. This message can be association request, flight authorization request or flight status report. This message includes App ID and App Position (Application-level UAV/UAVC positioning information).

2-2. The UAV/UAVC sends an MO-LR Request message included in a UL NAS TRANSPORT message. It includes App ID (Application-level UAV/UAVC ID) as a key connecting the application-level information and 3GPP-level information. The UAV/UAVC has the subscription to the MR-LR service for this solution. The UAV/UAVC sends this MO-LR Request message only when it is required according to UTM’s requirements.
Editor’s note: Subscription aspects or network control over possible signaling and computation is FFS.

3. The AMF selects an LMF. 
4. The AMF invokes the Nlmf_Location_DetermineLocation service operation towards the LMF. 
5. UAV/UAVC, NG-RAN, AMF, and LMF perform UE positioning procedure if required.
6. The LMF returns the Nlmf_Location_DetermineLocation Response towards the AMF, when a location estimate satisfies the requirements of step 2-2.
7. The AMF invokes the Ngmlc_Location_LocationUpdateNotify service operation towards to the V-GMLC.
8. If the V-GMLC is same NF instance as H-GMLC this step is skipped. Otherwise V-GMLC invokes the Ngmlc_Location_LocationUpdateNotify service operation towards to the H-GMLC.
9-1. The H-GMLC assigns the NEF address based on local configuration or via NRF and invokes Ngmlc_Location_LocationUpdateNotify service request towards the NEF, carrying the AF ID for the UTM, which is assumed to be provided in step 1.
9-2. The NEF transfer the location information to the UTM. It may include Application-level ID received in step 2-2.
10-1.  After verification of the UAV/UAVC positioning information, the UTM sends the NEF the Location Information ack message.
10-2.  The NEF sends a Ngmlc_Location_LocationUpdateNotify service response towards the H-GMLC.
11.  The H-GMLC sends a Ngmlc_Location_LocationUpdateNotify service response to V-GMLC. If the V-GMLC is same NF instance as H-GMLC this step is skipped.
12.  The V-GMLC sends a Ngmlc_Location_LocationUpdateNotify service response to AMF.
13.  The AMF sends an MO-LR Response message included in a DL NAS TRANSPORT message.
6.X.4
Impacts on existing entities and interfaces

UE
-
Needs to provide a new parameter Application-level ID included in MO-LR message, if the UTM does not know GPSI of the UAV/UAVC.
NEF
-
Needs to include a new parameter Application-level ID in Location exposure procedure, if the UTM does not know GPSI of the UAV/UAVC.
*** End of changes ***
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