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1.  Introduction
In RAN2 meeting #121-bis, the following agreements have been reached regarding measurement reports enhancement for NR UAVs:
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).   
As we can see the altitude-dependent NumberOfTriggeringCells has agreed to be introduced for NR UAV.
In RAN2 meeting #124, the following agreements have been reached regarding UE capabilities for NR UAVs:
Agreements on UE capabilities
[bookmark: _Hlk165281996]- Introduce a UE capability indication for NR to indicate that the UE supports Rel-18 UAV enhancements
- Define the following RAN2 capabilities (names to be discussed offline0:
- altitude-meas-r18 and make it conditionally mandatory (CY) 
- multipleCellsMeasExtension-r18 - This field defines whether the UE supports measurement reporting triggered based on a number of cells (CY)
- new capability to support AxHy that also means you support altitudeBasedNumberOfTriggeringCells  (feature) (Optional)
- altitudeBasedSSB-ToMeasure-r18   (Optional)
- for flight path reporting, we will introduce two capabilities flightPathReporting-r18 and flightPathAvailabilityIndication-r18 for UAI.  (optional)
- Understanding is that a UE that doesn’t support any frequency band that requires a aerial specific NS value, doesn’t need to implement the procedure for NS value.  FFS whether a capability need is needed.  
- sl-A2X capability, with BRID, DAA, and both granularity,  that also means that it supports dedicated A2X pools.   FFS if it is per UE or FS (as working assumption for CR we implement per UE)   
As shown above by the highlighted part in yellow, the UE supports event AxHy also means it supports altitude-based NumberOfTriggeringCells (feature). Altitude-based NumberOfTriggeringCells was captured directly in agreement. We will analyse how the UAV implicitly implements the altitude-based NumberOfTriggeringCells.
2. [bookmark: _Hlk100497352] Discussion
2.1 Explicit altitude-dependent NumberOfTriggeringCells
In RAN2 #125 meeting, we proposed that altitude-based NumberOfTriggeringCells should be captured explicitly [1] in TS 38.331 [2] as follows. 
AltitudeBasedNumberOfTriggeringCells-r18 ::= SEQUENCE { 
altitudeRange-r18     SEQUENCE {
      altitudeMin-r18       Altitude-r18   OPTIONAL,  -- Need S
      altitudeMax-r18       Altitude-r18   OPTIONAL,  -- Need S
      altitudeHyst-r18      HysteresisAltitude-r18     OPTIONAL  -- Need S
   },
   numberOfTriggeringCells-r18   INTEGER (2..maxCellReport)     OPTIONAL  -- Need S
}
However, this proposal was rejected in an online discussion due to some companies said this feature has been captured implicitly in TS 38.331 as indicated in the yellow highlights below.
	Discussion
-	Huawei indicates that this solves things and it is simple.  Ericsson, CATT agrees with Huawei and it simply capturing a previous agreement.
-	LG agrees with Nokia.  Samsung thinks that if we follow the agreement explicitly  Huawei and Ericsson they may have a point, but we have captured it implicitly last meeting.  
=>	Keep Reject resolution 


[bookmark: _Hlk165296135]Observation 1: Altitude-based NumberOfTriggeringCells explicit configuration was rejected due to the fact that it has been captured implicitly in TS 38.331. 
2.2 Implicit altitude-dependent NumberOfTriggeringCells
After checking the specs, we found that this feature has been captured in the current specs in the way copied below.
In TS 38.306, the UAV-UE must support AxHy and altitude-based NumberOfTriggeringCells at the same time, as described below [3].
	[bookmark: _Hlk151411193]eventAxHy-r18
Indicates whether the UE supports events A3H1, A3H2, A4H1, A4H2, A5H1, and A5H2 as specified in TS 38.331 [9]. If the UE indicates support of eventAxHy-r18, then the UE additionally supports multipleCellsMeasExtension-r18 for eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1, and eventA5H2 as specified in TS 38.331 [9].
	UE
	No
	No
	No


 When the UAV-UE indicates that its supports event AxHy, then the NW can configure the event AxHy and NumberOfTriggeringCells in ReportConfig in the RRC message. For example, the NW can configure event A3H1 and NumberOfTriggeringCells in ReportConfig as follows. 
ReportConfigNR information element
-- ASN1START
-- TAG-REPORTCONFIGNR-START

ReportConfigNR ::=                          SEQUENCE {
    reportType                                  CHOICE {
        periodical                                  PeriodicalReportConfig,
        eventTriggered                              EventTriggerConfig,
        ...,
        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,
        condTriggerConfig-r16                       CondTriggerConfig-r16,
        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,
        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16,
        rxTxPeriodical-r17                          RxTxPeriodical-r17,
        reportOnScellActivation-r18                 ReportOnScellActivation-r18
    }
}
<<<<<<<<<<<<skipped>>>>>>>>>>>>
EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
       <<<<<<<<<<<<skipped>>>>>>>>>>>> 
        eventA3H1-r18                              SEQUENCE {
            a3-Offset-r18                               MeasTriggerQuantityOffset,
            reportOnLeave-r18                           BOOLEAN,
            a3-Hysteresis-r18                           Hysteresis,
            timeToTrigger-r18                           TimeToTrigger,
            useAllowedCellList-r18                      BOOLEAN,
            h1-Threshold-r18                            Altitude-r18,
            h1-Hysteresis-r18                           HysteresisAltitude-r18,
            includeAltitudeUE-r18                       BOOLEAN,
            simulMultiTriggerSingleMeasReport-r18       BOOLEAN
        },
        <<<<<<<<<<<<skipped>>>>>>>>>>>>
    },
  <<<<<<<<<<<<skipped>>>>>>>>>>>>
    [[
    numberOfTriggeringCells-r18                 INTEGER (2..maxCellReport)                                     OPTIONAL,   -- Need R
    cellIndividualOffsetList-r18                SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellIndividualOffsetList-r18 OPTIONAL  -- Need R
    ]]
}
In order to configure multiple altitude-based NumberOfTriggeringCells, the NW can configure multiple different altitude thresholds for A3H1 and the same NumberOfTriggeringCells as shown in Fig.1.
[image: ]
Fig.1 illustrates of implicit altitude-based NumberOfTriggeringCells
When the UE receives the configuration, it can determine the value of NumberOfTriggeringCells at a certain height according to the h1/h2-Threshold.
Proposal 1: RAN2 to confirm that the altitude-based NumberOfTriggeringCells can be implicitly implemented by configuring NumberOfTriggeringCells and different altitude thresholds in event AxHy. 
Nevertheless, this feature was not captured in stage 2 spec, i.e., TS 38.300 [4]. We think this feature as a new feature introduced for NR UAV in Rel-18 should be captured in TS 38.300[4], otherwise, the UE or NW vendors may think the altitude-based NumberOfTriggeringCells feature is not supported, just as some companies misunderstood that this feature was not supported for NR UAV in previous meeting. 
Proposal 2: Altitude-based NumberOfTriggeringCells should be captured in stage 2 spec, i.e., TS 38.300 because it was a new feature introduced for NR UAV.
In case Proposal 2 can be agreed, we propose a TP in section 5 below.
3. Conclusions
To summarize, we have the following observations and proposals:
Observation 1: Altitude-based NumberOfTriggeringCells explicit configuration was rejected due to the fact that it has been captured implicitly in TS 38.331. 
Proposal 1: RAN2 to confirm that the altitude-based NumberOfTriggeringCells can be implicitly implemented by configuring NumberOfTriggeringCells and different altitude thresholds in event AxHy. 
Proposal 2: Altitude-based NumberOfTriggeringCells should be captured in stage 2 spec, i.e., TS 38.300 because it was a new feature introduced for NR UAV.
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[bookmark: _Toc163030343]16.18.3	Altitude-based Reporting for Aerial UE Communication
An Aerial UE can be configured with altitude-dependent, event-based measurement reporting (i.e., eventH1 and eventH2 as defined in TS 38.331 [12]). An Aerial UE sends a measurement report when its altitude becomes higher or lower than configured threshold. The UE includes its altitude and location information in the measurement report if configured to do so by NG-RAN. RSRP/RSRQ/SINR measurement results are always reported when height reporting is configured.
The Aerial UE can also be configured to trigger measurement reporting only when both an altitude-dependent condition and an RSRP/RSRQ/SINR-based condition are met (i.e., eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1 and eventA5H2 in TS 38.331 [12], commonly denoted as eventAxHy). For the content of eventAxHy measurement report, the same rules as described above for eventH1 and eventH2 apply. The aerial UE also supports Altitude-based NumberOfTriggeringCells by configuring different altitude thresholds in different eventAxHy and the different values of NumberOfTriggeringCells as in TR38.331 [12].
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