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1 Introduction
The WID on NR Support for UAV [1] was approved in Rel-18. One of the objectives is to specify the enhancements on measurement reports of UAV. In the previous meetings, the following agreements were achieved [2]:
Agreements from RAN2#123
Measurement reporting
1. New event type is introduced to implement both height-dependent MR configuration and combination of events
2. The new event type includes only one of H1 or H2 thresholds.   A hysteresis for each threshold will be introduced.  A single time to trigger for the event will be introduced. Rapporteur will implement the solution and we can come back next meeting if there are technical issues.  
3. Event combination of H1/H2 with A3, A4, A5 will be support 
4. When the UE moves to a new height region with a different numberOfTriggeringCells value for one configured event, it is up to UE implementation whether the UE keeps the old measurement report or cellstriggeredlist
5. At least 300m above ground level will be supported.  FFS if higher ranges can/need to be considered.  
6. Signalling should allow the network to simultaneously configure height-based event thresholds for the whole range of possible UE heights

Agreements from RAN2#122
1. Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
2. As a basic principle, if no height-specific SSB-ToMeasure is configured for a specific height region, the legacy behaviour applies.  
3. For UE behavior on L1 and L3 measurement, it is left to UE implementation whether to keep/discard the old samples while UE moves to a new height region with a different SSB-ToMeasure value
4. New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc.    This will be applied to all height dependent MR parameters.  
5. Whether UE height is included when UAV specific MR is triggered is configurable by the network.
6. We will use LTE UEheight.

Agreements from RAN2#121bis-e:
1. Height-dependent more-than-one configurations is supported on parameter/field level (i.e. different fields/values within the same MO) where different values (or value ranges) of the parameter/field applies to different height or height range.
2. For MO configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: SSB- ToMeasure. Details on how to specify is FFS.    FFS on UE behavior on L1 and L3 measurement.  
3.  For MR configuration parameters: at least the following will have ability to be configured with height-dependent more-than-one configurations/values, each for a specific height region: Event A4 threshold and numberoftriggeringcells.  Details on how to specify is FFS (i.e. maybe it can be achieved by combination of events).   
4. When height-dependent more-than-one configurations are provided, UE applies the new value once it moves to new height (or height range) similar to the case of RRC reconfiguration. Need Codes, field descriptions, etc. as in legacy specifications apply
5. If a height-specific value is not explicitly configured for certain height, whether to keep using the value that was used or consider the parameter as released (i.e. parameter/value not applicable at this height) should be looked into case by case, and can be clarified by need code, field description, or procedural text as needed.   FFS details

The intention of this paper is to further discuss the remaining issues and related details of measurement reporting enhancement. 
2 Discussion
1) Whether to consider higher flight ranges than 300m  
The study of LTE UAV mainly focused on aerial vehicles with an altitude up to 300m, but that’s because the coverage during LTE was assumed to be within 300 m. And LTE spec did not take into account the current NTN and HAPS technology. With the introduction of new technologies, it doesn’t make sense to limit the assumed coverage to 300m. Therefore, the flight altitude of NR UAVs is expected to be higher than what was envisioned in LTE. For future proof, there's a real need to potentially go above the 300m. 
Then the question is how much flight altitude should be expanded for future proof.  Since a vehicle above 20km altitude can be seen as HAPS, which is beyond the UAV scope. Therefore, any altitude higher than 300 meters but lower than 20km can be considered with practical scenarios.
Proposal 1: The flight altitude can be expanded to above 300m for future proof.
Proposal 2: The height range of the height-dependent parameter can be evaluated based on the new maximum altitude.
2) The number of height ranges 
In RAN2#122 meeting, RAN2 agreed to add the height-based list of SSB-ToMeasure with corresponding height regions and hysteresis in MeasObjectNR. However, the number of height ranges is still FFS. SSB-ToMeasure is used to indicate the set of SS blocks to be measured within the SMTC measurement duration. In RAN2#121bis meeting, it was agreed to use height-dependent SSB-ToMeasure, which aims to save UE power consumption and reduce the measurement on beams as well as the size of the measurement report. When UAV UEs fly above a height threshold, it is assumed that more cells will be detected. In such a radio environment, UAV UE configured with height-dependent SSB-ToMeasure values can exclude the downtilted beam in SSB measurement.
From our point of view, specifying two height ranges is enough to fulfill the above requirements, e.g. one is above the height threshold, and the another is below the height threshold. Configuring too many height ranges may lead to unnecessary switching of SSB-ToMeasure values and frequent UE measurements, which is against the purpose of introducing height-dependent SSB-ToMeasure However, for future-proof and greater flexibility in network optimization, we are also fine with the number of height ranges extended to 4 or 8. Furthermore, the number of height ranges should be also configured by the network in advance as the radio environment varies from cell to cell. 
Proposal 3: The number of height ranges could be configured by the network with 2 or 4 or 8. And height threshold(s) should be configurable. 
3) How to specify height-dependent SSB-ToMeasure
With regards to how to specify height-dependent SSB-ToMeasure, we believe that the ToAddModList/ToRemvoeList structure could be used to support height-dependent SSB-ToMeasure. Through this approach, the height-specific SSB-ToMeasure links with the related height region by one entry. In addition, the ToAddModList/ToRemvoeList structure is also beneficial to support future extensions. 
Proposal 4:  Configure the height-based list of SSB-ToMeasure based on ToAddModList/ToRemoveList structure.
4) Whether to configure different numberoftriggeringcells values corresponding to different height ranges
As the UAV UE flight altitude increases, usually more cells are detected. NumberOfTriggeringCells is introduced to reduce the interference by reporting a list of cell, which may cause significant interference, to the network. Similar to supporting multiple height ranges in the combined measurement event, configuring different numberoftriggeringcells values to corresponding different height ranges is beneficial to reduce the measurements reporting overhead.
Proposal 5: To configure different numberoftriggeringcells values corresponding to different height ranges. 
3 	Conclusions
Based on the above analysis, we have the following observations and proposals:
Proposal 1: The flight altitude can be expanded to above 300m for future proof.
Proposal 2: The height range of the height-dependent parameter can be evaluated based on the new maximum altitude.
Proposal 3: The number of height ranges could be configured by the network with 2 or 4 or 8. And height threshold(s) should be configurable. 
Proposal 4:  Configure the height-based list of SSB-ToMeasure based on ToAddModList/ToRemoveList structure.
Proposal 5: To configure different numberoftriggeringcells values corresponding to different height ranges.
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