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1	Introduction
The following agreements were made during RAN2#121bis-e [1]:
Agreements
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 following agreements were made during RAN2#121 [2]:
Agreements:
1.	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. 
2.	Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported in NR Rel-18 UAV.   The combination of existing events will be used
3.	Height-dependent parameter scaling is not supported as a part of Rel-18 NR
4.	Do not extend the Number of triggering cells mechanism to apply to the inter-RAT scenario, i.e. event B1 and B2 triggering
5.	Do not restrict the applicability of Number of triggering cells mechanism to FR1 only. In other words, the Number of triggering cells mechanism is applicable to FR1 and FR2 (up to network configuration).  
6.	The UE shall not ignore or bypass the Number of triggering cells mechanism, once configured.
7.	Do not introduce the use of a “numberOfTriggeringBeams” mechanism.
8.	Do not introduce an alternative mechanism to the Number of triggering cells mechanism. 
9.	Do not introduce an additional mechanism based on Number of changed cells. 
10.	For the purpose of interference control (i.e. for number of trigger cells), do not introduce a prohibit timer mechanism. 
11.	Report on leave is not triggered by a cell that was not previously included in the measurement report for the number of triggering cell.  
Support configuring height-dependent more-than-one configurations targeting measurement and measurement reporting enhancement. UE applies corresponding configuration based on the UE height. The proposed solutions should aim at avoiding RAN4 impacts.  FFS how this would be configured (i.e. different MO configurations or different parameters  FFS Exact parameters and details.

Based on the agreements during RAN2#121 and RAN2#121bis-e, the following discussion proposes a way to implement height dependent, multi-cell triggered, eventA4 measurement reporting. 
2	Discussion
2.1	Multi-cell triggering performance
The set of proposals decided in [2] essentially adopt the multi-cell triggering mechanism from LTE with an adaptation to reportOnLeave. It has been agreed “not [to] report a cell leaving if that cell was not reported joining previously,” to reduce the number of measurement reports. While the number of reports would be reduced with this option (option B in [3]), our simulations have shown that the multi-cell selection accuracy, i.e., accuracy of the estimated relevant set of cells which would experience the most interference from the UAV uplink transmission, for UAVs above the roofline would be significantly reduced compared to the LTE baseline and compared to the alternative proposal using numberOfChangedTriggeringCells.
In Table 1 we include the performance results for three different multi-cell trigger reporting methods: LTE Release 15 (denoted by ‘LTE’), adapted reportOnLeave ('5G NR’), and using numberOfChangedTriggeringCells ('Proposal’). The reporting performance results are presented in terms of their average accuracy and number of reports obtained at different UAV flight heights: 2 below/at roofline (20m and 50m) and 2 above (100m and 150m) in order to illustrate the performances in typical UAV scenarios. 
[bookmark: _Hlk131152869]The results indicate that the reference LTE reporting method and the proposed one using numberOfChangedTriggeringCells. have very similar performance in terms of accuracy. However, when using numberOfChangedTriggeringCells there is an additional gain, and the number of reports is reduced by approx. 25% regardless of the UAV flight height. Using the numberOfChangedTriggeringCells parameter can lead to a trade-off between accuracy and number of reports. In contrast, the agreed 5G reporting method with adapted reportOnLeave performs much worse in terms of accuracy (as low as 50%) even though the number of reports is considerably reduced. Additionally, when using the adapted reportOnLeave, it is impossible to achieve any trade-off between accuracy and number of reports, as the configured parameter does not relate directly to the number of reportOnLeave reports generated.
Observation 1: The proposed Number of Changed Triggering Cells mechanism outperforms the other options. 
Observation 2: There is a trade-off between the number of measurement reports sent and the accuracy of the multi-cell triggering mechanism.
Observation 3: The proposed Number of Changed Triggering Cells mechanism matches in performance with the LTE Rel 15 mechanism but uses only one parameter and can achieve a good trade-off between accuracy and number of reports. 
Table 1: Performance of Multi-Cell Trigger Reporting methods: LTE Release 15, adapted reportOnLeave, and numberOfChangedTriggeringCells 
[image: ]
For further details, in Figure 1 we show for the UAV altitude of 20 m, a comparison of the error probability distribution of the missed cells between multi-cell trigger reporting methods in Table 1 and the corresponding average SINR degradation compared to optimal cell detection and reporting. In Figure 2 we show the same type of results as in Figure 1, for the UAV altitude of 100 m. 
These results, in addition to the conclusions reached based on Table 1, also show the impact of the accuracy of the information collected by the network based on the multi-cell reports received from the UAV UE, on the average SINR achievable when inter-cell interference coordination is applied (for the 8 most relevant cells). Obviously, when the accuracy of the estimated relevant set of cells is low, the network attempts to coordinate cells which are either not, or are less, impacted by the UAV interference. Hence, with the adapted reportOnLeave the SINR degradation is up to 6dB compared to the other reporting methods.
[image: ]
Figure 1: Performance of Multi-Cell Trigger Reporting methods from Table 1, for UAV at height of 20m.  Left: Accuracy PDF. Right: Average Difference to Optimal SINR of 8 Relevant Interfered Cells
[image: ]
Figure 2: Performance of Multi-Cell Trigger Reporting methods from Table 1, for UAV at height of 100m.  Left:  Accuracy PDF. Right: Average Difference to Optimal SINR of 8 Relevant Interfered Cells
Proposal 1: RAN2 should consider if adopting the modified reportOnLeave was appropriate.  
In case a genuine performance shall matter, we suggest the following:
Proposal 2: RAN2 considers adopting the number of changed triggering cells in multi-cell triggering mechanism.

3	Conclusion
In this document we have made the following proposals and observations:
Proposal 1: RAN2 should consider if adopting the modified reportOnLeave was appropriate.  
Proposal 2: RAN2 considers adopting the number of changed triggering cells in multi-cell triggering mechanism.

Observation 1: The proposed Number of Changed Triggering Cells mechanism outperforms the other options. 
Observation 2: There is a trade-off between the number of measurement reports sent and the accuracy of the multi-cell triggering mechanism.
Observation 3: The proposed Number of Changed Triggering Cells mechanism matches in performance with the LTE Rel 15 mechanism but uses only one parameter and can achieve a good trade-off between accuracy and number of reports. 
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