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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. However, this feature has not been captured in the latest TR 38.331. This Tdoc will discuss how to capture altitude-dependent NumberOfTriggeringCells.
2. [bookmark: _Hlk100497352] Discussion
According to the agreements in RAN2 meeting #121-bis, the UAV should support altitude-dependent more than one  NumberOfTriggeringCells, each for a specific altitude region. Thus, we should define a new IE for NumberOfTriggeringCells, which include altitude ranges and the value of NumberOfTriggeringCells.
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
}
Where altitudeRange is the applicable altitude range for NumberOfTriggeringCells, which includes maximum, minimum altitude of the altitude range and the hysteresis of altitude. 
Besides, we can use the list structure to enable altitude-based NumberOfTriggeringCells.
AltitudeBasedNumberOfTriggeringCellsList-r18 ::= SEQUENCE (SIZE (1..maxNrofAltitudeRanges-r18)) OF AltitudeBasedNumberOfTriggeringCells-r18
Finally, the procedure text for altitude-based NumberOfTriggeringCells is also needed, as follows:
	5.5.4	Measurement report triggering
5.5.4.1	General
<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>
2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes numberOfTriggeringCells, and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig:
3>	if the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):
4>	include a measurement reporting entry within the VarMeasReportList for this measId;
3>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	else:
4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
4>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
5>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
5>	initiate the measurement reporting procedure, as specified in 5.5.5;s
2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes altitudeBasedNumberOfTriggeringCellsList;
3>	if the UE is within an altitude range indicated by altitudeRange:
4> The UE applies the corresponding numberOfTriggeringCells-r18, if present. 
3>	else if the UE is outside all the altitude ranges indicated by altitudeRange:
4> The UE keeps the last numberOfTriggeringCells-r18. 


In RAN2 meeting #123, RAN2 has agreed that it is up to UE implementation whether the UE keeps the cellsTriggeredList when the UE reaches the new altitude range 
Agreements:
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. [bookmark: _Hlk155104322]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
This can be captured in a NOTE as follows:
	[bookmark: _Toc146780862]5.5.4	Measurement report triggering
[bookmark: _Toc60776886][bookmark: _Toc146780863]5.5.4.1	General
<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>
2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes numberOfTriggeringCells, and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig:
3>	if the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):
4>	include a measurement reporting entry within the VarMeasReportList for this measId;
3>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	else:
[bookmark: _Hlk156407463]4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
4>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
5>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
5>	initiate the measurement reporting procedure, as specified in 5.5.5;s
[bookmark: _Hlk156407573]2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes altitudeBasedNumberOfTriggeringCellsList;
3>	if the UE is within an altitude range indicated by altitudeRange:
4> The UE applies the corresponding numberOfTriggeringCells-r18, if present. 
3>	else if the UE is outside all the altitude ranges indicated by altitudeRange:
4> The UE keeps the last numberOfTriggeringCells-r18. 
[bookmark: _Hlk158039211]NOTE x:	If altitudeBasedNumberOfTriggeringCellsList is configured, it is up to UE implementation whether the UE keeps the cellsTriggeredList when the UE reaches the new altitude range.


Proposal 1: Altitude-based NumberOfTriggeringCells should be captured in the latest spec (and the proposed changes are in the TP in the Annex).
3. Conclusion
Proposal 1: Altitude-based NumberOfTriggeringCells should be captured in the latest spec (and the proposed changes are in the TP in the Annex).
[bookmark: _GoBack]Note that the corresponding TS38.306 discussion and TP can be found in R2-2400611.
4. Annex: TP
	START OF CHANGE



[bookmark: _Hlk158039408]
5.5.4	Measurement report triggering
5.5.4.1	General
If AS security has been activated successfully, the UE shall:
1>	for each measId included in the measIdList within VarMeasConfig:
2>	if the corresponding reportConfig includes a reportType set to eventTriggered or periodical:
3>	if the corresponding measObject concerns NR:
4>	if the corresponding reportConfig includes measRSSI-ReportConfig:
5>	consider the resource indicated by the rmtc-Config on the associated frequency to be applicable;
4>	if the eventA1 or eventA2 is configured in the corresponding reportConfig:
5>	consider only the serving cell to be applicable;
4>	if the eventA3 or eventA5 or eventA3H1 or eventA3H2 or eventA5H1 or eventA5H2 is configured in the corresponding reportConfig:
[bookmark: _Hlk158039449]<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>
2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes numberOfTriggeringCells, and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig:
3>	if the VarMeasReportList does not include a measurement reporting entry for this measId (a first cell triggers the event):
4>	include a measurement reporting entry within the VarMeasReportList for this measId;
3>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
3>	else:
4>	include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;
4>	if the number of cell(s) in the cellsTriggeredList is larger than or equal to numberOfTriggeringCells:
5>	set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
5>	initiate the measurement reporting procedure, as specified in 5.5.5;
[bookmark: _Hlk158039434]2>	if the reportType is set to eventTriggered, and if the corresponding reportConfig includes altitudeBasedNumberOfTriggeringCellsList;
3>	if the UE is within an altitude range indicated by altitudeRange:
4> The UE applies the corresponding numberOfTriggeringCells-r18, if present. 
3>	else if the UE is outside all the altitude ranges indicated by altitudeRange:
4> The UE keeps the last numberOfTriggeringCells-r18. 
NOTE x:	If altitudeBasedNumberOfTriggeringCellsList is configured, it is up to UE implementation whether the UE keeps the cellsTriggeredList when the UE reaches the new altitude range.




	NEXT CHANGE


[bookmark: _Toc60777350][bookmark: _Toc146781431]
–	ReportConfigNR
The IE ReportConfigNR specifies criteria for triggering of an NR measurement reporting event or of a CHO, CPA or CPC event or of an L2 U2N relay measurement reporting event. For events labelled AN with N equal to 1, 2 and so on, measurement reporting events and CHO, CPA or CPC events are based on cell measurement results, which can either be derived based on SS/PBCH block or CSI-RS.
<<<<<<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>>>>
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
    }
}
<<<<<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>>>>>>
    [[
    measRSSI-ReportConfig-r16                   MeasRSSI-ReportConfig-r16                                      OPTIONAL,   -- Need R
    useT312-r16                                 BOOLEAN                                                        OPTIONAL,   -- Need M
    includeCommonLocationInfo-r16               ENUMERATED {true}                                              OPTIONAL,   -- Need R
    includeBT-Meas-r16                          SetupRelease {BT-NameList-r16}                                 OPTIONAL,   -- Need M
    includeWLAN-Meas-r16                        SetupRelease {WLAN-NameList-r16}                               OPTIONAL,   -- Need M
    includeSensor-Meas-r16                      SetupRelease {Sensor-NameList-r16}                             OPTIONAL    -- Need M
    ]],
    [[
    coarseLocationRequest-r17                   ENUMERATED {true}                                              OPTIONAL,   -- Need R
    reportQuantityRelay-r17                     SL-MeasReportQuantity-r16                                      OPTIONAL    -- Need R
    ]],
    [[
    numberOfTriggeringCells-r18                 INTEGER (2..maxCellReport)                                     OPTIONAL   -- Need R
    ]],
	[[
    altitudeBasedNumberOfTriggeringCellsList-r18   setupRelease {AltitudeBasedNumberOfTriggeringCellsList-r18}    OPTIONAL   -- Need M
]]

[bookmark: _Hlk158038692]AltitudeBasedNumberOfTriggeringCellsList-r18 ::= SEQUENCE (SIZE (1..maxNrofAltitudeRanges-r18)) OF AltitudeBasedNumberOfTriggeringCells-r18

[bookmark: _Hlk158038278]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
}

}


	ReportConfigNR field descriptions

	[bookmark: _Hlk156406420]altitudeBasedNumberOfTriggeringCellsList 
List of altitude-dependent NumberOfTriggeringCells. When the UE is within an altitude range indicated by altitudeRange, it applies the corresponding numberOfTriggeringCells-r18 if present. When the UE is outside all the altitude ranges indicated by altitudeRange (if any), the last numberOfTriggeringCells-r18 will be used.
For each altitude range, altitudeMin indicates the minimum altitude in meters, altitudeMax indicates the maximum altitude in meters relative to sea level, and if included, altitudeHyst indicates hysteresis in meters for determination of the altitude range. I.e., when altitudeHyst is configured for an altitude range, the UE considers itself to have entered the range if altitudeMin ≤ UE altitude ≤ altitudeMax and after entering the range considers itself to be in the range while (altitudeMin – altitudeHyst) ≤ UE altitude ≤ (altitudeMax + altitudeHyst). 
For each altitudeRange, if altitudeMin is absent, value minAltitude-r18 is used and if altitudeMax is absent, value maxAltitude-r18 is used.



<<<<<<<<<<<<<<<<<<<skipped>>>>>>>>>>>>>>>>>>>



	END OF CHANGE





