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1. Introduction
In this contribution, we discuss on the enhancement in NR, related to UE-triggered measurement report based on configured height threshold and measurement reporting based on a configured number of cells. 
2. Discussion
2.1 Height-based solution
At the last meeting, RAN2 agreed to continue to study height-dependent solutions in scaling, triggering, and combinations as follows.
	Agreement in RAN2 119bis-e meeting
4.	Continue to study height-depending scaling, triggering and combinations


Considering UAV is moving fast, the height-dependent solution is beneficial to adjust the suitable configuration timely. Even though the network can re-configure UE based on the H1 and H2 event, compared to height-dependent solutions, it takes more time for the proper settings to be applied, and it requires more signals between the UE and the network. 
Observation 1. Considering UAV is moving fast, the height-dependent solution is beneficial to adjust the suitable parameter timely. Even though the network can re-configure UE based on the H1/H2 event, it takes more time and requires more signalling.
Therefore, in order to provide an appropriate setting according to the height of the UE, we propose to consider height-based solutions. The following solutions can be considered:
Solution 1. Using Allowed/Excluded cell list associated with height: The network configures the cells associated with the height for measurement reports. By targeting a network that supports the height, measurement reports can be transmitted only about a suitable cell in the corresponding height. 
Solution 2. Using TTT scaling associated with height:  The network configures several height thresholds for TTT scaling. If the height of the UE satisfies one of the height thresholds, the UE applied TTT scaling related to the height. Through this, it is possible to efficiently transmit measurement reports by quickly applying the appropriate TTT for each height.
Solution 3. Using Specific beam measurements associated with height: The network configures the beams (reference signals) associated with the height for measurement. Since the UE can measure only the beam aimed at the UE above a certain height, the measurement operation in the UE is reduced.
Solution 4. Using CHO configuration associated with height: In the case of CHO, because the UE performs the UE-based mobility, it is needed to preconfigure candidates based on height to prevent HO failure. The network configures appropriate candidates associated with the height. The UE selects proper candidates based on the UE’s height and executes CHO to the suitable cell among the candidates. 
Proposal 1. We propose to introduce Height-based solutions as follows:
- solution 1. using Allowed/Excluded cell list associated with height
- solution 2. using TTT Scaling associated with height
- solution 3. using specific Beam measurement associated with height
- solution 4. using CHO configuration associated with height
Regarding the height-combination condition in a report configuration, we need to discuss the speed condition first. 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 2. 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 is 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 is considered as a report condition.
2.2 Interference measurement solution
In the legacy operation of the numberOfTriggeringCells, if a smaller number of neighbor cells than the threshold satisfies report conditions, UE cannot report DL interference to network. However, if the DL interference by a few neighbor cell is too strong, it can affect the operation of UE even though the DL interference cannot be reported. Then, UE may face problems before sending measurement reports such as decoding failure due to interference. Therefore, in the case of strong DL interference from neighbor cells, RAN2 should consider enhancement to report a strong DL interference even when the number of neighbour cells does not satisfy the numberOfTriggeringCells.
Observation 3. UE cannot report DL interference to network if a small number of neighbour cells satisfy report conditions.
Proposal 4. UE reports a strong DL interference even when the number of neighbor 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 new cell after the first measurement report. Therefore, for the case of strong DL interference from neighbor cells, RAN2 should consider enhancement to continuously report DL interference after the measurement report triggered by numberOfTriggeringCells.
Observation 4. 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 5. For the case of strong DL interference from neighbor cells, UE continuously reports DL interference after the measurement report triggered by numberOfTriggeringCells.
In the last meeting, a company proposed that we need to discuss whether to consider both cell-level and beam-level measurement criteria for the measurement reports [8]. In this case, we can consider two scenarios.
Scenario 1. A Cell quality does not satisfy the report condition, but some beams exceed the threshold of the report condition.
Scenario 2. A Cell quality satisfies the report condition, but some beams are weak.
In the case of scenario 1, if the target cell is a neighbor cell, the UE will not perform a handover to the corresponding cell. Even if one or two beams are good, if the cell quality is not satisfied, it cannot be considered a good cell. So, the UE does not need to send a measurement report for mobility. If the target cell is a serving cell, the purpose of the measurement report may be beam control. However, the beam can be controlled by the existing procedure such as CSI-RS report. So, the UE does not need to send a measurement report for beam control.  
In the case of scenario 2, if the cell quality satisfies the report condition, it means that there are beams that satisfy the threshold and can be considered as a good cell. Thus, the weak beams should not affect the measurement report. If the cell quality based on beams (whose beam quantity is higher than absThreshSS-BlocksConsolidation or absThreshCSI-RS-Consolidation) satisfies the report condition, the UE should send the measurement report for mobility. 
Given that in scenario 1 and scenario 2, the beam quality alone does not affect mobility, we propose not to introduce a beam-level criterion for UAVs.
Proposal 6. we propose not to introduce a beam-level criterion for UAVs as beam quality alone does not affect mobility.
2.2 MR reduction solution
We need to discuss how to reduce measurement report. Especially for the leaving condition, since there is no limit to measurement reporting by “leaving condition”, many measurement reports can be triggered by “leaving condition”. On the other hand, it is also necessary to find the way to report interference continuously. 
During the last meeting, the following options were addressed. 
Option 1. Applying numberOfTriggeringCells to leaving condition (separate from entry condition) : The UE sends measurement reports whenever the number of cells that satisfy the leaving condition reaches NumberOfTriggeringCells-like value.
Option 2. Applying new numberOfChangedCells to entry/leaving condition [10] : The UE sends measurement reports whenever any difference in the cell list is detected compared to setting parameters for the absolute number of triggering and leaving cells.
Option 3. Applying leaving condition to the cells only reported beforehand [11]: The UE sends the MR to the NW only when the cell which is leaving the cellsTriggeredList, has been reported to the NW beforehand.
Option 4. Applying numberOfTriggeringCells and numberOfTriggeringBeams [9] : If a cell where number of beams (whose beam quantity is higher than absThreshSS-BlocksConsolidation or absThreshCSI-RS-Consolidation) is larger than numberOfTriggeredBeams, then the corresponding cell could be included into the cellsTriggeredList.
Regarding Option 3, if the leaving condition is applied only to the cells included in the previous measurement reports, it is difficult to notify the interference continuously. The leaving condition can be a complement to sending measurement reports when measurement reports cannot be sent due to the number of triggering cells condition. Therefore, to inform the interference continuously, the UE must be able to report the interference regardless of whether the cell has been previously reported. 
Regarding Option 4, if numberOfTriggerBeams works jointly with numberOfTriggeringCells, constraints can become so strong that measurement reports can be delayed or not reported. 
[bookmark: _Hlk118303679]To reduce measurement reports while constantly reporting interference, Option 1 and Option 2 can be discussed further. Therefore, we propose that the number of changed cells by entry and/or leaving condition triggers the measurement report.
Proposal 7. The number of changed cells by entry and/or leaving condition triggers the measurement report to reduce measurement reports while constantly reporting interference
- option 1. Applying NumberOfChangedCells to leaving condition
- option 2. Applying NumberOfChangedCells to entry and leaving condition

3. Conclusion
[bookmark: OLE_LINK5]Follows are our proposal:
Observation 1. Considering UAV is moving fast, the height-dependent solution is beneficial to adjust the suitable parameter timely. Even though the network can re-configure UE based on the H1/H2 event, it takes more time and requires more signalling.
Proposal 1. We propose to introduce Height-based solutions as follows:
- solution 1. using Allowed/Excluded cell list associated with height
- solution 2. using TTT Scaling associated with height
- solution 3. using specific Beam measurement associated with height
- solution 4. using CHO configuration associated with height
Observation 2. As the speed increases, the HOF rate and RLF rate increase.
Proposal 2. Speed is 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 is considered as a report condition.
Observation 3. UE cannot report DL interference to network if a small number of neighbour cells satisfy report conditions.
Proposal 4. UE reports a strong DL interference even when the number of neighbor cells does not satisfy the numberOfTriggeringCells.
Observation 4. 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 5. For the case of strong DL interference from neighbor cells, UE continuously reports DL interference after the measurement report triggered by numberOfTriggeringCells.
Proposal 6. we propose not to introduce a beam-level criterion for UAVs as beam quality alone does not affect mobility.
Proposal 7. The number of changed cells by entry and/or leaving condition triggers the measurement report to reduce measurement reports while constantly reporting interference
- option 1. Applying NumberOfChangedCells to leaving condition
- option 2. Applying NumberOfChangedCells to entry and leaving condition
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