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A revised WID on NR support for UAV (Uncrewed Aerial Vehicles) [1] has been approved. In the WID, one objective is to enhance measurement reports, shown as below.
	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 will provide our understandings on measurement reporting for NR UAV. 
Discussion
1.1 The content of the measurement report
In previous meetings [2-4], RAN2 has discussed the content of the measurement report, and following agreements have been reached:
Agreements (RAN2#119)
· Rel-18 NR supports reporting of UAV UE’s height, location and velocity. It is for further study what accuracy and reporting mechanisms are required and if further enhancements are needed. 
Agreements (RAN2#121) 
· When event H1 or H2 triggers, the content of the measurement report is configurable by the network (i.e. it can contain UAV UEs height, location information and/or RSRP/RSRQ measurement results). FFS whether UAV UE’s height is mandatorily reported and which parameter/IE is used for height reporting. 
Agreements (RAN2#122) 
· Whether UE height is included when UAV specific MR is triggered is configurable by the network.
· We will use LTE UEheight.

1) Height reporting
In previous meetings, network configured height report has been supported and whether UE height is included when UAV specific MR is triggered is configurable by the network. And RAN2 has agreed to use LTE UEheight for height reporting. Hence a separate height reporting is supported. To support an independent height reporting, a separate indicator for UE height reporting can be introduced in the configuration of event H1/H2 and new events. 
Proposal 1: A new indicator configured by the network for UE height reporting can be introduced in report configuration.
2) Location and speed reporting
For location reporting of NR UAV, the existing location reporting mechanism can be reused for measurement report triggered by event H1 or event H2. UE location information, i.e. CommonLocationInfo shall be included in the measurement report if the includeCommonLocationInfo is configured. Horizontal and vertical speed can be included in location information.
Proposal 2: For measurement reporting triggered by event H1 and event H2, existing location reporting mechanism can be reused. If the includeCommonLocationInfo is configured by network, UE location information, i.e. CommonLocationInfo shall be included in the measurement report. 
Proposal 3: Horizontal and vertical speed can be included in location information.
3) Measurement reporting
In the existing RRC procedures of measurement reporting, measurement results (RSRP/RSRQ/SINR) of serving cells and neighbour cells can be included the content of the measurement report. The RS type and quantities of measurement results in measurement report are configured by network in reportConfig. And which and how many neighbour cells can be included in measurement report are also configured by network. For measurement reporting triggered by event H1 or event H2, the existing procedures can be reused and measurement results of serving cells and neighbour cells can be included in the content of the measurement report. UE reports the RSRP/RSRQ/SINR measurement results of serving cells and neighbour cells based on the network configuration. 
Proposal 4: For measurement reporting triggered by event H1 or event H2, measurement results of serving cells and neighbour cells can be included in the content of the measurement report based on the network configuration. 
1.2 New events for Height-depending combinations
In RAN2#122, RAN2 has agreed to introduce new event types for the combination of event Ax and event Hx and height dependent MR parameters. There are some remaining issues on new events for height-depending combinations.
1) Which events can be combined with event H1/H2
RAN2 has supported that new events can be introduced at least for event A4 + event H1/H2 and FFS for other events. In general, event A3 and event A5 are common events for mobility management, and event A3 and event A5 can be configured to assist handover decision. The combination of event A3/A5 and event H1/H2 can use for the optimization of mobility configuration. Therefore, event A3 and event A5 can also be combined with event H1/H2 via new events.
Proposal 5: Event A3, and event A5 can be considered for the combination of event Ax and event H1/H2, which can be achieved by new event types.
2)  Whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event
Because the event for the combination of event Ax and event Hx will also be applied to all height-dependent MR parameters, hence whether to include one height threshold or the height range should be discussed. NR UAV mainly focuses on aerial vehicles with an altitude up to 300m. As long as an UAV UE is flying at low altitude, it behaves similar to a conventional UE. However, once the UAV UE is flying well above the antenna height, the UAV UE experiences LOS propagation conditions to more cells with higher probability than the UE in the low altitude and the path loss models for LOS and NLOS conditions are different [5]. For different height, the UAV UE will experience different types of channel, hence, at least one height threshold (H1 or H2 threshold) can be introduced in the new event.
H1 threshold can be configured with event Ax using for the UE in LOS conditions, and when UE height is above the threshold, UE will based on values configured for the event Ax to trigger measurement report. And H2 threshold can be configured with event Ax using for the UE in NLOS conditions, and when UE height is below the threshold, UE will based on values configured for the event Ax to trigger measurement report.
The height range may be configured for the UAV has LOS conditions with some neighbour cells and has NLOS conditions with other cells.
Based on above analysis, at least one height threshold (H1 or H2 threshold) can be include in the new event. Whether to support height range can be discussed.
Proposal 6: At least one height threshold (H1 or H2 threshold) can be include in the configuration of new events. Whether to support height range can be discussed.
3) How to configure height-dependent numberOfTriggeringCells
It has been agreed that events A3, A4 and A5 can be configured with the configured number of cells (numberofTriggeringCells). If the new events is introduced on the combination of event A3/A4/A5 and event H1/H2, one numberOfTriggeringCells can be included in the new event to achieve the height-dependent numberOfTriggeringCells.
Proposal 7: To configure height-dependent numberOfTriggeringCells, numberOfTriggeringCells can be included in the configuration of new events using for the combination of event A3/A4/A5 and event Hx.
Conclusions
According to the analysis given above, we have the following proposals:
The content of the measurement report
Proposal 1: A new indicator configured by the network for UE height reporting can be introduced in report configuration.
Proposal 2: For measurement reporting triggered by event H1 and event H2, existing location reporting mechanism can be reused. If the includeCommonLocationInfo is configured by network, UE location information, i.e. CommonLocationInfo shall be included in the measurement report. 
Proposal 3: Horizontal and vertical speed can be included in location information.
Proposal 4: For measurement reporting triggered by event H1 or event H2, measurement results of serving cells and neighbour cells can be included in the content of the measurement report based on the network configuration. 
New events for Height-depending combinations
Proposal 5: Event A3, and event A5 can be considered for the combination of event Ax and event H1/H2, which can be achieved by new event types.
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Proposal 7: To configure height-dependent numberOfTriggeringCells, numberOfTriggeringCells can be included in the configuration of new events using for the combination of event A3/A4/A5 and event Hx.
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