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1. Introduction
In RAN2#121 meeting[1], following agreements are reached related to UAV mobility and interference control.
[bookmark: OLE_LINK1]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.  

Agreements:
	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.

In this contribution, we provide some consideration on the remaining issues related to measurement reporting enhancement in NR UAV. 
2. Discussion
2.1 On content of the measurement report triggered by event H1 or H2
Regarding the content of the measurement report triggered by event H1 or H2, the following agreement was made. It is still FFS whether UAV UE’s height is mandatorily reported and which parameter/IE is used for height reporting.
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. 
In LTE UAV, a separate IE (i.e. heightUE) was introduced to set the UE’s height in the measurement report triggered by event H1 or H2. And the UAV UE’s height is mandatorily included in content of the measurement report if event H1 or H2 triggers. The corresponding normative text in TS 36.331 can be found as below:
	[bookmark: _Toc124515023][bookmark: _Toc46483149][bookmark: _Toc46480681][bookmark: _Toc36810057][bookmark: _Toc36939074][bookmark: _Toc46481915][bookmark: _Toc36846421][bookmark: _Toc37082054]From TS 36.331
5.5.5	Measurement reporting
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
*// skip unrelated part //*
1>	if the triggerType is set to event; and if eventId is set to eventH1 or eventH2:
2>	set the heightUE to include the altitude of the UE;

***********************************************************************************************
[bookmark: _Toc36567132][bookmark: _Toc29342727][bookmark: _Toc46483682][bookmark: _Toc37082574][bookmark: _Toc46481214][bookmark: _Toc36846941][bookmark: _Toc46482448][bookmark: _Toc36810577][bookmark: _Toc20487430][bookmark: _Toc124515563][bookmark: _Toc29343866][bookmark: _Toc36939594]–	MeasResults
MeasResults ::=                    SEQUENCE {
...
    [[  locationInfo-r10                   LocationInfo-r10                OPTIONAL,
        measResultServFreqList-r10          MeasResultServFreqList-r10      OPTIONAL
    ]],
....
    [[  logMeasResultListBT-r15            LogMeasResultListBT-r15         OPTIONAL,
        logMeasResultListWLAN-r15           LogMeasResultListWLAN-r15       OPTIONAL,
        measResultSensing-r15           MeasResultSensing-r15               OPTIONAL,
        heightUE-r15                       INTEGER (-400..8880)        OPTIONAL
    ]],
...
}

	heightUE
Indicates height of the UE in meters relative to the sea level. Value 0 corresponds to sea level (i.e., negative value indicates depth of the UE below sea level). Value -400 corresponds to -400 m, value -399 corresponds to -399 m and so on.





For NR, although the current location information can also indicate the height related information (e.g. via altitude-r15 IE in HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid IE within LocationCoordinates IE), such height can only be reported with the coordination information, if available at the UE side. Considering that the UE evaluates H1/H2 based on UE's height, we think the height information should be able to be reported separately, e.g. without location information. And we see no problem to always include the height results in measurement report. Thus, we prefer to introduce a separate IE (e.g. heightUE) for the height reporting, as in LTE UAV. When event H1 or H2 triggers, the UAV UE’s height is mandatorily reported in the measurement result.
Proposal 1: When event H1 or H2 triggers, the UE shall mandatorily include the UAV UE’s height in the separate IE within the measurement result. A separate IE (e.g. heightUE) is introduced for the height reporting triggered by event H1 or H2, as in LTE. 
In NR, for each measurement report triggered by event, the UE shall set the quantities results of concerned cells in the measurement report. For UAV UE, including the RSRP/RSRQ/SINR measurement results in the measurement report shall increase the report size. And considering that more frequent measurement report may be triggered in aerial UE’s environment, it may cause larger interference. Thus, it is agreed in last RAN2 meeting that “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).”
An new indication (e.g. includeQuantities IE) can be introduced in the ReportConfigNR IE to indicate whether the RSRP/RSRQ/SINR measurement results shall be included in the measurement report triggered by event H1 or H2. The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Proposal 2: An new indication (e.g. includeQuantities IE) is introduced in the ReportConfigNR to indicate whether the RSRP/RSRQ/SINR measurement result is required to be included in the measurement report triggered by event H1 or H2. The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Currently in NR, the NW can configure includeCommonLocationInfo IE in ReportConfigNR to indicate whether to include the location information in the measurement report. 
	[bookmark: _Toc124712769]From TS 38.331
5.5.5	Measurement reporting
[bookmark: _Toc124712770][bookmark: _Toc60776901]5.5.5.1	General
1>	if the includeCommonLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, set the content of commonLocationInfo of the locationInfo as follows:
2>	include the locationTimestamp;
2>	include the locationCoordinate, if available;
2>	include the velocityEstimate, if available;
2>	include the locationError, if available;
2>	include the locationSource, if available;
2>	if available, include the gnss-TOD-msec,


The parameters from CommonLocationInfo are related to location info, location time and velocity info, which could be useful for UAV UE. We think the current indication (i.e. includeCommonLocationInfo IE) can be reused for measurement report triggered by event H1 or H2. If any other parameters are required for UAV UE’s location reporting, the requirement should be firstly evaluated on SA2. And then we can consider the signaling design at RAN2.
Proposal 3: The includeCommonLocationInfo IE in the ReportConfigNR is reused to indicate whether the location information (if available) is required to be included in the measurement report triggered by event H1 or H2.
Proposal 4: The parameters in the CommonLocationInfo IE are reused for UAV UEs’ location reporting.

2.2 On events combination
It is agreed in RAN2#121 meeting that
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
Regarding how to combine height-dependent condition and RSRP/RSRQ/SINR-based condition, there are 2 options:
· Option 1: one measurement ID to link with one measurement object with two report configuration (i.e. one report configuration for event H1/2, the other one for event Ax)
· Option 2: combination of two measurement IDs (i.e. one measId for event H1/2, the other measId for event Ax)
For option 1, it shall break the current restriction on measurement ID that each measurement identity links one measurement object with one reporting configuration. 
The option 2 is aligned with the solution that has been used in the conditional reconfiguration triggering events combination. In conditional reconfiguration (e.g. CHO, CPAC), an execution condition may include two measIds for two triggering conditions. The UE shall initiate the execution condition evaluation only when event(s) associated to all measId(s) for the candidate cell are fulfilled. 
Observation 1: Combination of two triggering conditions has been discussed in Rel-16 CHO. Currently, combination of two measIds is used to present the combination of different triggering conditions in the execution condition for conditional reconfiguration (e.g. CHO, CPAC). 
Considering that we had spent much time to discuss how to define the combination of triggering events and how to determine whether two triggering conditions are met in Rel-16 CHO discussion, we can simply reuse the similar mechanism in the joint use of different conditions for measurement reporting in NR UAV. In order to configure the association of measIds, a combined measurement ID can be introduced to indicate the combination between the measurement ID for event H1/H2 and the measurement ID for event Ax. 
Proposal 5: The combination of event H1 or H2 with event Ax is indicated by the combination of measId(s), e.g. to associate one measId for event H1/2 with the other measId for event Ax. A new measurement identifier (e.g. combinedMeasId IE) can be introduced to indicate the combination of measId(s).
One important aspect that has been raised and needs to be resolved is how to ensure the coexistence of combined H1/H2 and standalone H1/H2., e.g., if both events trigger, is the NW receiving duplicated reports? 
In order to avoid duplicated measurement reports triggered by both events, in case that the measId for event H1/H2 is associated with other measId, the UE shall trigger the measurement report only when events associated to all associated measId(s) are fulfilled. For example, if a combinedMeadId is defined, The UE shall initiate the measurement report only when event(s) associated to all measId(s) within combinedMeasId are fulfilled. Namely, the UE shall not redundantly trigger the measurement report for standalone event H1/H2 or event Ax if the event associated with the same measId(s) included in the combinedMeasId.
Proposal 6: The UE initiates the measurement report only when both events in the combination are fulfilled, e.g. events associated to all measId(s) within combinedMeasId are fulfilled. 
3. Conclusion and proposals
On the content of measurement report triggered by event H1 or H2:
Proposal 1: When event H1 or H2 triggers, the UE shall mandatorily include the UAV UE’s height in the separate IE within the measurement result. A separate IE (e.g. heightUE) is introduced for the height reporting triggered by event H1 or H2, as in LTE. 
Proposal 2: An new indication (e.g. includeQuantities IE) is introduced in the ReportConfigNR to indicate whether the RSRP/RSRQ/SINR measurement result is required to be included in the measurement report triggered by event H1 or H2. The indication can be introduced by a SEQUENCE structure to separately indicate which quantities results are required in the measurement report.
Proposal 3: The includeCommonLocationInfo IE in the ReportConfigNR is reused to indicate whether the location information (if available) is required to be included in the measurement report triggered by event H1 or H2.
Proposal 4: The parameters in the CommonLocationInfo IE are reused for UAV UEs’ location reporting.

On event combination mechanism:
Observation 1: Combination of two triggering conditions has been discussed in Rel-16 CHO. Currently, combination of two measIds is used to present the combination of different triggering conditions in the execution condition for conditional reconfiguration (e.g. CHO, CPAC). 
Proposal 5: The combination of event H1 or H2 with event Ax is indicated by the combination of measId(s), e.g. to associate one measId for event H1/2 with the other measId for event Ax. A new measurement identifier (e.g. combinedMeasId IE) can be introduced to indicate the combination of measId(s).
Proposal 6: The UE initiates the measurement report only when both events in the combination are fulfilled, e.g. events associated to all measId(s) within combinedMeasId are fulfilled. 
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