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1. Introduction
According to the LTE Release 15[1], there are four major features for aerial UE: height reporting, interference measurements, flight path reporting, and power control.    
1) Height reporting : Two new events, i.e., H1 and H2, were introduced. 
- Event H1 :  The aerial UE height is above a threshold
- Event H2 : The aerial UE height is below a threshold
Based on height-based measurement rerpot, network may detect whether a UE is in the air or not, and it may adjust UE’s mobilty-related parameters, such as the thresholds and Time-to-Trigger.
2) Interference measurement :  As aerial UEs experience line-of-sight(LOS) propagation condition to more cells as the height increase, faraway cells become more visible to aerial UEs. Consequently, aerial UEs may receive interference from more cells in the downlink and may cause the amount measurement reports to increase interference in the uplink. To avoid this problem, a threshold of number of triggering cells(numberOfTriggeringCells) was introduced to prevent a lot of measurement reports. As per the LTE specification, UE includes a cell in the cell triggered list(cellsTriggeredList) if the measurement result of the cell satisfies the measurement reporting condition. Then UE can send a measurement report when the number of cells in the cell triggered list is larger than the threshold. On the other hands, it may result in network not identifying interference from the neighbour cells. So, the optional configuration of the “report on leave”(reportOnLeave) is used to alleviate this limitation. If the leaving condition is satisfied, UE can send another measurement report for “leaving condition”. 
3) Flight path information : Aerial UE can indicate that a flight path is available when performing a handover or RRC connection-related operation, e.g., RRC reestablishment, RRC connection, RRC resume, and RRC reconfiguration. Then network can request the flight path information using UEInformationRequest message including flightPathInformationReq, and UE can response with the flight path information using UEInformationResponse message consisting of up to 20 waypoints. That is, the flight path information can be sent to network when network requests it. Network can use the flight path information to derive an appropriate configuration such as mobility configuration, and provide early resource reservation in cells suitble for a handover. 
4) Power control : Due to the line-of-sight propagation condition, neighbour cells may receive significant interference, especially, if aerial UEs are using a significant amount of network resources. It will cause negative effect to uplink throughput of other UEs including terrestrial UEs. For interference mitigation, dedicated UE-specific parameters were introduced. Two paramters can be adjusted for aerial UE: P0 and alpha. 
-P0 : It can be regarded as a target received power level at network
-Alpha :  It is the fraction of the estimated path loss to be compensated. 
In this contribution, we discuss on the enhancement in NR, relate to UE-triggered measurement report based on configured height threshold and measurement reporting based on a configured number of cells mentioned in [3].
	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


2. Discussion
2.1 Height-based measurement report enhancement
In LTE, height was considered as a report condition. If UE sends measurement reports based on H1 and H2 event, network can adjust UE’s mobilty configuration. In NR, H1 and H2 can be a baseline for the height thresholds to notify the height of aerial UEs. 
Proposal 1. H1 and H2 are used as baseline for the height thresholds of report conditions.
According to [2][4][6], it was observed that the HO failure (HOF) rate and RLF rate increase with increasing speed of aerial UEs. However, speed was not considered as a report condition in LTE.
Observation 1. As the speed increases, the HOF rate and RLF rate increase.
At low speed, there is no significant difference in the operation of NR and LTE. However, in a beam-manner in NR, many beams may be detected in the line-of-sight (LOS) environment. Beam can be changed frequently at high speed, and it can lead to many beam failures. Therefore, in NR, speed should be considered as a report condition. That is, if the speed of UE is more than a threshold, UE should send measurement reports. Then, network can make appropriate decisions about mobility and RLM based on the speed of the aerial UE.
Proposal 2. Speed should be considered as a report condition, i.e., if the speed of UE is more than a threshold, UE sends measurement reports. 
Also, as both speed and height increase, HOF rate and RLF rate tend to increase further. Therefore, joint condition is useful to set the optimized measurement configuration to reduce unnecessary configuration or report. That is, joint condition of height and speed should be considered as a report condition.
Proposal 3. Joint condition of height and speed should be considered as a report condition.
2. 2 Interference measurement enhancement
In LTE, a threshold of number of triggering cells(numberOfTriggeringCells) was introduced to prevent frequent measurement reports to reduce UL interference. In NR, numberOfTriggeringCells can be used as a basedline to prevent frequent measurement reports. 
Proposal 4. numberOfTriggeringCells is used as a baseline to prevent frequent measurement reports.
However, in the legacy operation of the baseline, if a smaller number of neighbour cells than the threshold satisfies report conditions, UE cannot report DL interference to network. For example, for event A3 and event A5, if the SpCell is good enough so that the number of triggering cells does not satisfy numberOfTriggeringCells, UE cannot send measurement reports. However, in this case, DL interference can affect the operation of UE, such as decoding failure due to interference. Then, UE may face problems before sending measurement reports. Therefore, RAN2 should consider enhancement to report a DL interference even when the number of neighbour cells does not satisfy the numberOfTriggeringCells.


<Figure 1. Example of event A3 (numberOfTriggeringCells=4), MR is not triggered>
Observation 2. UE cannot report DL interference to network if a small number of neighbour cells satisfy report conditions.
Proposal 5. RAN2 should consider enhancement to report DL interference when the number of neighbour cells does not satisfy the numberOfTriggeringCells.
Additionally, according to the LTE specification, additional measurement reports are not sent after a measurement report triggered by the numberOfTriggeringCells even if a new cell satisfies the entering condition. Then, network cannot recognize the DL interference from the cell after the first measurement report. However, as mentioned above, DL interference from neighbor cells may cause problems in UE, which network is not aware of. Therefore, RAN2 should consider enhancement to continuously report DL interference after the measurement report triggered by numberOfTriggeringCells.
[bookmark: _Hlk109730375]Observation 3. UE cannot report additional DL interference to network after a measurement report triggered by numberOfTriggeringCells even if a new cell satisfies the entering condition.
Proposal 6. RAN2 should consider enhancement to continuously report DL interference after the measurement report triggered by numberOfTriggeringCells.
To alleviate the problems above, the “leaving condition” can be used. However, there is no limit on measurement reporting by “leaving condition”. Then measurement report can be triggered a lot by “leaving condition”, which is detrimental to the intention of introduction of numberOfTriggeringCells. Therefore, RAN2 should consider enhancement to reduce the measurement report triggering due to “leaving condition”.
Observation 4. There is no limit on measurement reporting by “leaving condition”. Then measurement report can be triggered a lot by “leaving condition”, which is detrimental to the intention of introduction of numberOfTriggeringCells.
Proposal 7. RAN2 should consider enhancement to reduce the measurement report triggering due to leaving condition.
Since aerial UEs can see multiple cells with similar signal strength at the same time, it is difficult to select a suitable cell for handover based on cell quality. In particular, in the case of conditional mobility such as CHO and CPAC, since the UE performs mobility by itself, mobility can be executed before receiving a new configuration. Then, conditional mobility failure may occur. As a result, it leads to signalling overhead, data interruption and more handover preparation of neighbour cell in network.
Observation 5. In case of conditional mobility such as CHO and CPAC, if aerial UEs detect more neighbour cells as height increases, UE may execute conditional mobility to unsuitable cells. 
Considering that the height of aerial UE may change according to the flight path, network should configure appropriate candidates based on the height in advance. The UE can then execute conditional mobility to the suitable cell according to its height.
Proposal 8. RAN2 should introduce available candidates based on height for aerial UE’s mobility.
3. Conclusion
Follows are our proposal:
[bookmark: OLE_LINK5]Proposal 1. H1 and H2 are used as baseline for the height thresholds of report conditions.
Observation 1. As the speed increases, the HOF rate and RLF rate increase.
Proposal 2. Speed should be considered as a report condition, i.e., if the speed of UE is more than a threshold, UE sends measurement reports. 
Proposal 3. Joint condition of height and speed should be considered as a report condition.
Proposal 4. numberOfTriggeringCells is used as a baseline to prevent many measurement reports.
Observation 2. UE cannot report DL interference to network if a small number of neighbour cells satisfy report conditions.
Proposal 5. RAN2 should consider enhancement to report DL interference when the number of neighbour cells does not satisfy the numberOfTriggeringCells.
Observation 3. UE cannot report additional DL interference to network after a measurement report triggered by numberOfTriggeringCells.
Proposal 6. RAN2 should consider enhancement to continuously report DL interference after the measurement report triggered by numberOfTriggeringCells.
Observation 4. There is no limit on measurement reporting by “leaving condition”. Then measurement report can be triggered a lot by “leaving condition”, which is detrimental to the intention of introduction of numberOfTriggeringCells.
Proposal 7. RAN2 should consider enhancement to reduce the measurement report triggering due to leaving condition.
Observation 5. In case of conditional mobility such as CHO and CPAC, if aerial UEs detect more neighbour cells as height increases, UE may execute conditional mobility to unsuitable cells. 
Proposal 8. RAN2 should introduce available candidates based on height for aerial UE’s mobility.
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