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Introduction

In RAN#94-e, one new WID on NR support for Uncrewed Aerial Vehicles (UAV) [1] was agreed. As one of the scope of the WID the following was agreed:
1. Specify the following enhancements on measurement reports [RAN2]:
· UE-triggered measurement report based on configured height thresholds
· Reporting of height, location and speed in measurement report
· Flight path reporting
· Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.


In this contribution, we discuss the enhancements on measurement reports for NR UAV.
Discussion
2.1 UE-triggered measurement report based on configured height thresholds
In [2], it already captured the below description for UE-triggered measurement report based on configured height thresholds. This helps the network to extinguish the airborne status in order to offer targeted service.
An aerial UE can be configured with event based height reporting. UE sends height report when the altitude of the aerial UE is above or below a configured threshold.

For NR UAV, it is obviously that the same principle should be followed for this basic measurement report as baseline.
Proposal 1: As in LTE, UE-triggered measurement report based on configured height thresholds is reused for NR UAV.
2.2 Reporting of height, location and speed in measurement report
In RAN2#101, the below agreements were reached:
· UE location information are included in the measurement report for Aerial UE based on the existing location information IE and reporting mechanism. Any parameters for reporting can be further studied.
· Provide reference altitude information (including threshold) to UAV UE provided by eNB to assist UE to identify its status (i.e., airborne status). 

In RAN2#102, the below agreement was reached:
· The vertical speed can be included in the location information of the height report.

The merit of involving the above information into the measurement report is that it can assist the base station to achieve better airborne status distinguish and smarter handover decision. For NR UAV, it is obviously that all the above information can be reused as baseline.
Proposal 2: For NR UAV, LTE principle i.e. UE location information, reference altitude information and vertical speed are included in the measurement report. Any parameters for reporting can be further discussed.
2.3 Flight path reporting
For the flight path reporting, the below questions should be discussed:
· Triggering condition of flight path plan
· Content of flight-path plan
· Configuration of flight path plan
In [2], it already captured the below description for flight path reporting.
E-UTRAN can request a UE to report flight path information consisting of a number of waypoints defined as 3D locations as defined in TS 36.355. A UE reports up to configured number of waypoints if flight path information is available at the UE. The report can consist also time stamps per waypoint if configured in the request and if available at the UE.

All the above conclusions can be reused for NR UAV, hence, we propose:
Proposal 3: A request message for flight path information from serving gNB is introduced. Use UE information request response message to response.
Proposal 4: A location list of waypoints (3D location information) is adopted as the basic content of flight path report. 
Proposal 5: The waypoints can optionally include time stamps if available. Absolute time information is used as baseline for time stamp. UE reports up to the maximum number of waypoints configured by gNB.
2.4 Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
In LTE, the number of triggered cells for interference detection for UAV UE was introduced. The details are N cells TTT expires at the same time, the UE sends measurement report:
· enter condition: number of cells TTT expires >= N
· exit condition: number of cells TTT expires < N
Similar to LTE, a new measurement event based on a configured number of cells for interference detection for NR UAV should be defined.
Proposal 6: Introduce the number of triggered cells for interference detection for NR UAV UE. 
Conclusion
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Proposal 1: As in LTE, UE-triggered measurement report based on configured height thresholds is reused for NR UAV.
Proposal 2: For NR UAV, LTE principle i.e. UE location information, reference altitude information and vertical speed are included in the measurement report. Any parameters for reporting can be further discussed.
Proposal 3: A request message for flight path information from serving gNB is introduced. Use UE information request response message to response.
Proposal 4: A location list of waypoints (3D location information) is adopted as the basic content of flight path report. 
Proposal 5: The waypoints can optionally include time stamps if available. Absolute time information is used as baseline for time stamp. UE reports up to the maximum number of waypoints configured by gNB.
Proposal 6: Introduce the number of triggered cells for interference detection for NR UAV UE. 
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