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1	Introduction
This contribution discusses leftover issues on enhancement to measurement reports in NR UAV. 
2	Discussion
2.1	Content of the measurement report for event H1/2
In RAN2#121 meeting, the following agreement on event H1/2 was agreed: 
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. 
As UL/DL interference characteristics varies with altitude, the main intent of introducing event H1/2 is to identify vertical mobility status of UAV UEs based on the configured height threshold. It is strange why network has no interest on getting UAV UE's height for height-based measurement reporting. We think that the UE always includes its altitude in the measurement report when event H1 or H2 triggers as in LTE.
Observation 1: Main intent of event H1/2 is to identity vertical mobility status of UAV UEs. 
Proposal 1: When event H1 or H2 triggers, UE includes its height in the measurement report. 
It is already supported for UE to include detailed height information in the measurement report based on network configurations as part of immediate MDT. For example, UE attempts to have valid height information and includes uncompensated barometric pressure (e.g. the IE Sensor-LocationInfo) in the measurement report only if configured to do so. However, we understand that the prerequisite for this is that network needs to configure includeCommonLocationInfo to the UE. Besides, there are other parameters irrelevant with UAV UE's height i.e. time information, horizontal/vertical displancement uncertainty, etc. Rather than discussing which parameter(s) within the IE Sensor-LocationInfo to be re-used for UAV UE's height, it is simple and clean to define new field in the measurement report to indicate UAV UE's height (e.g. heightUE) as in LTE.
Observation 2: For the purpose of immediate MDT, current specification allows UE to attempt to have height information and to include it (e.g. the IE Seonsor-LocationInfo) in the measurement report only if configured to do so. However, such height information contains a lot of other parameters (e.g. time information), which is not related with UAV UE's height. 
Proposal 2: As in LTE, define the separate field (e.g. heightUE) to indicate UAV UE's height in the IE  MeasResults for event H1 and H2. 
It is already configurable per report configuration whether detailed location information (e.g. the content of commonLocationInfo) is included in the measurement report as per below [1]. 

	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,


Observation 3: It is already possible for network to control whether UE's location information is included in the measurement report per report configuration. 
Thus, we think that UAV UE sets the content of commonLocationInfo in the measurement report as in legacy when event H1 or event H2 triggers.
Proposal 3: When event H1 or event H2 triggers, location information (e.g. the IE CommonLocationInfo) is included in the measurement report as in legacy. No specification change is needed.  
For height-based measurement reporting, RAN2 also agreed that network can configure inclusion of RSRP/RSRQ measurement results. We understand that its main motivation is to reduce the size of measurement report. Hence, it is necessary to understand how existing UE includes RSRP/RSRQ measurement results in the measurement report. 
When measurement reporting procedure is triggered due to any kind of reporting criterion, current UE shall include measurements for each serving cell configured with ServingCellMO (e.g. measResultServingMOList) in the measurement report (see relevant procedure text in clause 5.5.5.1 in TS 38.331 [1] copied below). Of course, network can additionally configure whether UE also needs to include best non-serving cell measurements by reportAddNeighMeas within measResultServingMOList the per report configuration. Besides, what types of measurements i.e. RSRP, RSRQ and SINR and whether beam measurement information to be included are still under network control. 
	1>	for each serving cell configured with servingCellMO:
2>	if the reportConfig associated with the measId that triggered the measurement reporting includes rsType:
3>	if the serving cell measurements based on the rsType included in the reportConfig that triggered the measurement report are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on the rsType included in the reportConfig that triggered the measurement report;
2>	else:
3>	if SSB based serving cell measurements are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on SSB;
3>	else if CSI-RS based serving cell measurements are available:
4>	set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the available SINR of the serving cell, derived based on CSI-RS;
1>	set the servCellId within measResultServingMOList to include each NR serving cell that is configured with servingCellMO, if any;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
2>	for each serving cell configured with servingCellMO, include beam measurement information according to the associated reportConfig as described in 5.5.5.2;
1>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportAddNeighMeas:
2>	for each measObjectId referenced in the measIdList which is also referenced with servingCellMO, other than the measObjectId corresponding with the measId that triggered the measurement reporting:
3>	if the measObjectNR indicated by the servingCellMO includes the RS resource configuration corresponding to the rsType indicated in the reportConfig:
4>	set the measResultBestNeighCell within measResultServingMOList to include the physCellId and the available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;
4>	if the reportConfig associated with the measId that triggered the measurement reporting includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
5>	for each best non-serving cell included in the measurement report:
6>	include beam measurement information according to the associated reportConfig as described in 5.5.5.2;


Observation 4: When measurement reporting is triggered for any kind of reporting criterion, UE shall include measurements for each serving cell configured with servingCellMO (e.g. measResultServingMOList) in the measurement report. 
Since servingCellMO is indicated per each serving cell within the serving cell configuration, we need to discuss whether previous RAN2 agreement intends to allow UAV UE not to include measResultServingMOList in the measurement report when event H1 or H2 triggers. If it is the case, further discussion seems to be required what extent of measurements for each serving cell configured with servingCellMO can be absent i.e. whether SpCell's measurement can be also absent or network indicate explicitly which measured results in serving cell measurement objects can be absent, etc.
Proposal 4: RAN2 to discuss whether network can control inclusion of all or subset of measResultServMOs in the measurement report when event H1 or event H2 triggers. FFS on network configuration details.
If the reportType is set to eventTriggered, existing UEs may include measurement results of best neighbouring cells (e.g. measResultNeighCells) in the measurement report based on network configurations as per below (only relevant procedure texts in clause 5.5.5.1 in TS 38.331 [1] are copied). 
	1>	if there is at least one applicable neighbouring cell or candidate L2 U2N Relay UE to report:
2>	if the reportType is set to eventTriggered or periodical:
...
3>	else:
4>	set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
5>	if the reportType is set to eventTriggered and eventId is not set to eventD1:
6>	include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
5>	else:
6>	include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;


The concerned best neighbouring cells are referred to those in the cellsTriggerdList, which are added or removed based on layer 3 filtered measurements. Since the entry/leaving condition of event H1 or event H2 is not related with such measurements but with UAV UE's height, measResultNeighCells will not be included in the measurement report when event H1 or event H2 triggers if no specification is changed. 
Observation 5: Entry/leaving condition of event H1 or event H2 is related with UAV UE's height so that there will be no cells included in the cellsTriggeredList. 
Since it is of interest to reduce the size of measurement report as mentioned eariler, it is questionable whether UE needs to include measurement results of best neighbouring cells (e.g. measResultNeighCells) in the measurement report when event H1 or event H2 triggers. 
Proposal 5: RAN2 to discuss whether UE needs to include measurement results of best neighbouring cells (e.g. measResultNeighCells) in the measurement report when event H1 or event H2 triggers.
2.2	Joint use of height-dependent condition and measurement-based condition
In RAN2#121 meeting, the following agreement on measurement report triggering enhancement was agreed: 
Agreements:
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
So far, each measurement identity links one measurement object with one reporting configuration. Thus, single measurement identity is included in the measurement report that triggered the reporting, serving as a reference to the network.
Observation 6: Single measurement identity is included in the measurement report that triggered the reporting, serving as a reference to the network. However, one measurement identity is NOT allowed to link more than one reporting configuration to the same measurement object. 
To use combination of existing events for measurement report triggering, it would be good to discuss whether multiple measurement identities are needed or not. For event H1 or event H2, measurement reporting is triggered based on the configured height threshold, not based on the measurement object. Thus, there seems no real need to configure 2 measurement identities for joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering. It makes more sense that one measurement identity links one measurement object with two reporting configuration, and single measurement identity is included in the measurement report that triggered the reporting, as in legacy. Further stage 3 details about how to link one measurement object with two reporting configuration in one measurement identity (e.g. non-critical extensions of measIdToAddModList or defining measId in the reporting configuration) can be discussed later on. 
Observation 7: For event H1 or event H2, measurement reporting is triggered based on the configured height threshold, not based on the measurement object. Thus, joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering can be still supported by one measurement identity. 
We understand that network can configure event H1 or H2 standalone. It means that event Hx will be defined in the existing IE EventTriggerConfig. However, without introducing new report type in reporting configuration alike CHO, multiple duplicated parameters (e.g. rsType, reportInterval, etc) in the existing IE EventTriggerConfig need to be configured in order to support measurement report triggering only if both event Hx and event Ax (or Bx) are fulfilled simultaneously. 
Observation 8: Without introducing new report type in reporting configuration, multiple duplicated parameters (e.g. rsType, reportInterval, etc) need to be configured to support joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering. 
Based on above observations 6-8, the following proposal on joint use of event Hx and event Ax (or Bx) for measurement report triggering is made.   
Proposal 6: Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported by
· configuring 1 measurement identity to link 2 reporting configurations to the same measurement object; 
· defining new reportType in reporting configuration for event H1/2 (alike CHO). 
FFS how to link one measurement object with two reporting configuration in one measurement identity.  
3	Conclusion
Content of the measurement report for event H1/2:
In section 2.1, the following observations are made: 
Observation 1: Main intent of event H1/2 is to identity vertical mobility status of UAV UEs. 
Observation 2: For the purpose of immediate MDT, current specification allows UE to attempt to have height information and to include it (e.g. the IE Seonsor-LocationInfo) in the measurement report only if configured to do so. However, such height information contains a lot of other parameters (e.g. time information), which is not related with UAV UE's height. 
Observation 3: It is already possible for network to control whether UE's location information is included in the measurement report per report configuration. 
Observation 4: When measurement reporting is triggered for any kind of reporting criterion, UE shall include measurements for each serving cell configured with servingCellMO (e.g. measResultServingMOList) in the measurement report. 
Observation 5: Entry/leaving condition of event H1 or event H2 is related with UAV UE's height so that there will be no cells included in the cellsTriggeredList. 
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: When event H1 or H2 triggers, UE includes its height in the measurement report. 
Proposal 2: As in LTE, define the separate field (e.g. heightUE) to indicate UAV UE's height in the IE  MeasResults for event H1 and H2. 
Proposal 3: When event H1 or event H2 triggers, location information (e.g. the IE CommonLocationInfo) is included in the measurement report as in legacy. No specification change is needed.  
Proposal 4: RAN2 to discuss whether network can control inclusion of all or subset of measResultServMOs in the measurement report when event H1 or event H2 triggers. FFS on network configuration details.
Proposal 5: RAN2 to discuss whether UE needs to include measurement results of best neighbouring cells (e.g. measResultNeighCells) in the measurement report when event H1 or event H2 triggers.

Joint use of height-dependent condition and measurement-based condition:
In section 2.2, the following observations are made: 
Observation 6: Single measurement identity is included in the measurement report that triggered the reporting, serving as a reference to the network. However, one measurement identity is NOT allowed to link more than one reporting configuration to the same measurement object. 
Observation 7: For event H1 or event H2, measurement reporting is triggered based on the configured height threshold, not based on the measurement object. Thus, joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering can be still supported by one measurement identity. 
Observation 8: Without introducing new report type in reporting configuration, multiple duplicated parameters (e.g. rsType, reportInterval, etc) need to be configured to support joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering. 
Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 6: Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported by
· configuring 1 measurement identity to link 2 reporting configurations to the same measurement object; 
· defining new reportType in reporting configuration for event H1/2 (alike CHO). 
FFS how to link one measurement object with two reporting configuration in one measurement identity.  
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