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1 Introduction
In RAN#94 meeting, one new WID on Rel-18 NR support for Uncrewed Aerial Vehicles (UAV) was approved. As one of the objectives of the WID, the following was agreed [1]:
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 RAN2#120, the following agreements have been made for NR UAV [2]:
Agreements:
1. A waypoint is a planned location for the UE along the flight path and is described via the existing parameter type LocationCoordinates defined in TS 37.355.
2. A timestamp provides the UTC time associated with estimated time of arrival to a waypoint as baseline.  FFS on granularity 
3. No requirements are placed on spatial distribution of waypoints
4. A UE indicates whether flight plan information is available within the RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or RRCSetupComplete message.   Flight path reporting uses at the UE Information request/response procedure as baseline.
5. UE indicates to the network a new flight path is available in the UE (whether it is initial or update). Then, reuse the normal request/response procedure of flight path report.  
6. UAI message can also be used to indicate the UE has flight path availability. 
7. FFS whether and what triggering conditions are specified for flight update.  FFS The maximum number of waypoints within flight path plan is left FFS.
In this paper, we mainly focus on the details of flight path plan reporting and report updating.
2 Discussion
2.1	Flight path plan
In LTE system, a flight path plan can include up to 20 waypoints. And the number of waypoints is configured by NW [3]. In our view, no further enhancements for the maximum number of waypoints are needed. The interval between each waypoint currently is depending on UE implementation. But considering that the time information in flight path report is optional, the interval between waypoints configured by the NW will be useful for resource allocation. So the interval between waypoints might need to be specified in NR system. And the interval can be configured according to time or distance as required.
Proposal 1: No further enhancements for the maximum number of waypoints are needed. 
Proposal 2: The interval between waypoints needs to be further specified in NR system.
2.2	Flight path updating
Currently, the flightPathInfoReport is not transferred to the target cell during handover. If the target cell can know the flight path information in advance, it can carry out special handover optimization to save radio resources. According to TS 22.125 [4], typical message size of waypoint report ranges from 84-140 bytes. So the transmission of flight path plan between two gNBs will limit excessive measurements reporting.
Proposal 3: During handover, the transmission of flight path plan between two gNBs is necessary for mobility and interference control.
In the last RAN2 meeting, it was agreed that UE indicators to the network a new flight path is available in the UE (whether it is initial or updated). For the above scenario, if the target gNB has obtained the flight path plan from the source gNB, the target gNB does not need the UAV UE to report the flight path again, and the network may not send the flightPathInfoReq. However, during the handover process, the flight path may change, and the flight path transmitted by the source gNB may be invalid. In LTE, the flightPathInfoAvailable indicated by msg5 is only 1 bit when UE is connected to EPC. It cannot explicitly inform the network “flight path info is updated and available”.
Through RRCReconfigurationComplete, RRCReestablishmentComplete, RRCResumeComplete, or RRCSetupComplete message, gNB can only know that the flight path is available, but can't determine whether it has been updated. If it is identified that the UAV relevant indication in the UAI message is only used to indicate whether the flight path needs to be updated, gNB can specify the flight path version to be reported by the current UE. The UAI message is initiated by UE. When UE is in RRC_CONNECTED or RRC_INACTIVE mode, UE could indicate netword “flight path is updated” via extended UEAssistanceInformation. 
Observation 1: When UAV UE is just connected to 5GC, FlightPathInfoAvailable in msg5 cannot clearly indicate that the current flight path plan is updated.
Proposal 4: The indication in UAI message only means updated flight path plan.
3 	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1: No further enhancements for the maximum number of waypoints are needed. 
Proposal 2: The interval between waypoints needs to be further specified in NR system.
Proposal 3: During handover, the transmission of flight path plan between two gNBs is necessary for mobility and interference control.
Observation 1: When UAV UE is just connected to 5GC, FlightPathInfoAvailable in msg5 cannot clearly indicate that the current flight path plan is updated.
Proposal 4: The indication in UAI message only means updated flight path plan.
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