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1	Introduction
This contribution focuses on resolving leftover issues on enhancement to measurement reports in NR UAV. 
2	Discussion
2.1	The content of the measurement report 
In this subsection, we would like to address the following open issues suggested from WI rapporteur: 
· when Hx event triggers
· when event AxHy trigger
When event Hx triggers, RAN2 agreed that network can configure inclusion of location information and/or RSRP/RSRQ measurement results but details are still FFS. 
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.

We understand that the main intention is to reduce the size of measurement report as well as to transmit the measurement report quickly when event Hx triggers. To make further progress on which content of the measurement report can be configurable, the following table summarizes our understanding on how location information and/or RSRP/RSRQ measurement results are currently included in the measurement report based on the latest running RRC CR [1].
	A list of fields in the measurement report
	Can be omitted? If so, when or how? 
	Mandatory or optional field in ASN.1?
	Comments

	measResultServingMOList
	No
	Mandatory
	Note that servingCellMO is mandatory present for the SpCell, but it is up to network whether servingCellMO is configured for each SCell.

	measResultListNR
	Yes only if there is no applicable neighbouring cell to report, but it is not included when eventHx triggers
	Optional
	In 5.5.4.1, it is specified that for the event Hx UE does not consider any neighbouring cell to be applicable.

	measResultServFreqListEUTRA-SCG
	No, but it is not included when eventHx triggers 
	Optional
	This field can be included if eventId is set to eventA3/4/5, eventB1/2, eventA3Hx/A4Hx/A5Hx.

	measResultServFreqListNR-SCG
	No, but it is not applicable to eventHx 
	Optional
	This field can be included if eventId is set to eventA3/4/5, eventA3Hx/A4Hx/A5Hx.

	measResultSFTD-EUTRA
	Yes, but it is not applicable to eventHx (see Comments column)
	Optional
	This field is related with reportConfigInterRAT. 

	measResultSFTD-NR, measResultCellListSFTD-NR
	Yes, but it is not applicable to eventHx 
	Optional
	This field can be included if the reportType is set to reportSFTD. 

	measResultForRSSI-r16
	Yes via measRSSI-ReportConfig
	Optional
	This field is already configurable by network. 

	locationInfo-r16
	Yes via includeCommonLocationInfo, inlcudeWLAN-Meas, includedBT-Meas, includeSensor-Meas
	Optional
	This field is already configurable by network per report configuration. 

	ul-PDCP-DelayValueResultList-r16
	Yes, but it is not applicable to eventHx 
	Optional
	This field is only applicable if the reportType is set to periodical and ul-DelayValueConfig is set. 

	measResultsSL-r16
	Yes, but it is not applicable to eventHx 
	Optional
	It is related with measured results for NR SL communication/discovery

	measResultCLI-r16
	Yes, but it is not applicable to eventHx 
	Optional
	This field can be included if the reportType is set to cli-Periodical or cli-EventTriggered.

	measResultRxTxTimeDiff-r17
	Yes, but it is not applicable to eventHx
	Optional
	This field can be included if the reportType is set to rxTxPeriodical.

	sl-MeasResultServingRelay-r17
	Yes, but it is not applicable to eventHx
	Optional
	It is related with measured results for NR SL L2 U2N Remote UE. 

	ul-PDCP-ExcessDelayResultList-r17
	Yes, but it is not applicable to eventHx
	Optional
	This field is only applicable if the reportType is set to periodical and ul-ExcessDelayConfig is set.


Observation 1: When eventHx triggers, all relevant contents of the measurement report (including UE location information) except measResultServingCellMOList are already configurable by network. 
Note that the field measResultServingCellMOList is mandatory in the measurement report. If there is any interest to make the field measResultServingCellMOList configurable by network, we think that it should be only applicable to SCell(s) for which servingCellMO is configured, not SpCell i.e. at least measurement results of SpCell needs to be included in the measurement report when event Hx triggers. 
Proposal 1: When event Hx triggers, location information (e.g. the IE CommonLocationInfo) is included in the measurement report as in legacy, no specification changes are required.
Proposal 2: When event Hx triggers, measurement results of SpCell shall be included within the measResultServingCellMOList in the measurement report. RAN2 to discuss whether measurement results of SCell(s) for which servingCellMO is configured are included is configurable by the network.
When eventAxHy triggers, we think that the content of measurement report is more or less the same when eventAx triggers except UE height i.e. whether UE height is included is configurable by the network. 
Proposal 3: When event AxHy triggers, the content of measurement report is same as when event Ax triggers except UE height.  
2.2	Altitude and height related aspects
In this subsection, we would like to address the following open issues suggested from WI rapporteur: 
· Whether we should use the term ‘altitude’ instead of ‘height’, to be aligned with the CT1 specifications. That would be different than LTE approach. 
· UAV UE altitude range (what altitude ranges should be represented and how to define the related signalling)

For the issue on the necessity of the alignment between the terms ‘altitude’ and ‘height’, we can consider the following aspects:
1) SA1 [2] and SA2 [3] use the term ‘altitude’ instead of ‘height’. 
2) In LTE [4], ‘height’ and ‘altitude’ both appear in different contexts, e.g., “set the heightUE to include the altitude of the UE”, “Event H1 (The Aerial UE height is above a threshold)”.
3) The corresponding events, i.e., Hx and AxHy, are named after ‘height’, such that ‘height’ is more intuitive and informative in such contexts, if we stick to ‘H’ in the names of the height-based events.   
Considering the above aspects, we do not see much value in aligning the terms unless significant issues are captured.
Proposal 4: Allow the use of 'height' and 'altitude' as is, unless there are significant misalignment issues captured.
Regarding the supportable altitude range and related signaling, we have the following agreements made in the last meeting.
Agreements:
1. At least 300m above ground level will be supported. FFS if higher ranges can/need to be considered.
2. Signalling should allow the network to simultaneously configure height-based event thresholds for the whole range of possible UE heights

In LTE [4], the supportable altitude above ground level, i.e., hx-ThresholdOffset, ranges from 0m to 600m. Similarly, we can adopt the altitude above ground level up to 600m as that of LTE.  
Proposal 5: The altitude up to 600m above ground level is supported.
Also, in LTE [4], the supportable range of the altitude relative to sea level is [-420m, 9480m], where -420m refers to the minimum value of heightThreshRef, and 9480m is derived by adding maximum value of heightThreshRef (8880m) and maximum value of hx-ThresholdOffset (600m). As a baseline, we can consider the same altitude range relative to sea level as that of LTE.
Proposal 6: As a baseline, the supportable altitude range relative to sea level is [-420m, 9480m].
In LTE, height threshold for height-based event is configured by two-step configuration, i.e., a common heightThreshRef configured in MeasConfig is used by all the height-based events of the same MeasConfig, and each height-based event has its own hx-ThresholdOffset relative to the heightThreshRef. It means that, all the thresholds of the height-based events configured in the same MeasConfig have to reside within [heightThreshRef, heightThreshRef + hx-ThresholdOffset], which limits the range of the configurable height thresholds.
To support more flexible height threshold configuration, it is essential to introduce a one-step height configuration, e.g., a height threshold field, taking value from the whole range of altitude relative to sea level, is configured for each height-based event, instead of the two-step configuration. Also, as a baseline, the height threshold can have 2m granularity as that of LTE.  
Proposal 7: Introduce a one-step height threshold configuration for height-based events, i.e., Hx and AxHy, where each height-based event configuration has one height threshold field taking value among the whole altitude range relative to sea level with 2m granularity.
2.3	Further clarification on UE behaviors due to change of height range 
In this subsection, we would like to address the following open issues suggested from WI rapporteur: 
· Further clarifications regarding the agreement on: “…it is up to UE implementation whether the UE keeps the old measurement report or cellstriggeredlist…”:
· Whether this should be rather a specified and predictable behavior
Regarding this issue, it is better to leave the corresponding UE operations to its implementation as agreed before. On the other hand, it is essential to clarify which operations are up to UE implementation in the relevant cases, by adding proper NOTEs. Specifically, we can consider:
1) Adding a NOTE to the end of ‘5.5.2.7 Reporting configuration addition/modification’ of NR RRC specification, specifying that ‘it is up to UE implementaion whether to apply reporting configuration modification, when a new numberOfTriggeringCells is applied due to UE entering a new height range’.
2) Adding a NOTE to the end of ‘5.5.3.2 Layer 3 filtering’ of NR RRC specification, specifying that ‘it is up to UE implementation whether to reset the old filtered measurement result Fn-1, when a new ssb-ToMeasure is applied due to UE entering a new height range’. 
Proposal 8: Adding a NOTE to ‘5.5.2.7 Reporting configuration addition/modification’ of NR RRC (38.331), to specify ‘it is up to UE implementation whether to conduct reporting configuration modification, when a new numberOfTriggeringCells is applied due to UE entering a new height range’.
Proposal 9: Adding a NOTE to ‘5.5.3.2 Layer 3 filtering’ of NR RRC (38.331), to specify ‘it is up to UE implementation whether to reset the old filtered measurement result Fn-1, when a new ssb-ToMeasure is applied due to UE entering a new height range’.
2.4	On height-dependent ssb-ToMeasure and measurement configuration
In this subsection, we would like to address the following open issues suggested from WI rapporteur: 
· Should ssb-toMeasure be required to have the same height ranges as the height-dependent events AxHy (including hysteresis)? If not, what should the behavior of the cellsTriggeredList be when a UE switches to a new height range in either SSB to Measure or in eventAxHy?
· Should the numberOfTriggeringCells mechanism be allowed to consider all SSBs despite the SSB to Measure configuration for the purpose of interference reporting (which limits the use to some specific SSBs only)?
· Number of altitude ranges for height-based parameter configuration
· Altitude based ssb-toMeasure configuration also for IDLE/INACTIVE: proposed multiple times, not concluded yet
Note that with the previous agreement that ‘new event type AxHy includes only one of H1 or H2 threshold’, it seems impossible to configure an Ax threshold/numberOfTriggeingCells for a height range with both upper and lower bounds. For example, with the intention of specifying an A4 threshold for a height range [h1, h2], if a gNB configures a common A4 threshold for an A4H1 event and an A4H2 event simultaneously with h1 and h2 being the H1 and H2 thresholds, respectively, the A4 threshold will apply to both 1) the entire height range above h1 and 2) the entire height range below h2. Note that the combined height range would be the entire supportable height range, since there is no way to nullify the A4 threshold in the height range above h2 and that below h1. 
Observation 2: If the new event type AxHy includes only one of H1 or H2 threshold, it seems impossible to configure Ax threshold/numberOfTriggeringCells for a height range with both upper and lower bounds.
The above observation requires further discussion on the previous agreement regarding how to support a height range with both upper and lower bounds. 
Proposal 10: Further discussion is needed on the previous agreement that ‘only one of H1 or H2 threshold is included in the new event type AxHy’, focusing on how to support height range with both upper and lower bounds.
For the necessity of alignment between the height ranges of ssb-ToMeasure and of events AxHy, we should admit the fact that the best/suitable height ranges for ssb-ToMeasure and for AxHy may be different, considering the distinct effects/usages of these configurations. Also, by proper configurations, gNB can achieve what it wants to achieve, possibly reflecting its preference on whether it needs aligned height ranges or not.
Proposal 11: It is up to NW implementation whether to align between the height ranges of height-dependent ssb-ToMeasure and of events AxHy.

gNB can configure ssb-ToMeasure and numberOfTriggeringCells based on its implementation, reflecting its own preference, and there is no need to introduce further optimization.

Proposal 12: No further optimization is needed for the purpose of interference reporting for the case when numberOfTriggeringCells and ssb-ToMeasure are both configured for a certain height range.
When configuring multiple altitude ranges for height-based parameter configuration, we think that such number should be realistic. Assuming that up to 600m above ground level is supported, it is quite dubious whether more than 4 different altitude ranges are really required in real field. 
Proposal 13: Maximum number of altitude ranges for height-based parameter configuration is 4. 
Note that the WID of Rel-18 UAV [6] only mentions enhancements on measurement reports. That is why TS 38.304 is not currently listed in the table of impacted existing TS/TR. Since altitude based ssb-ToMeasure configuration for IDLE/INACTIVE is a kind of enhancements on cell reselection, we think that introducing altitude based ssb-ToMeasure configuration for IDLE/INACTIVE is out of current WI scope. 
Proposal 14: RAN2 will not introduce altitude based ssb-ToMeasure configuration for IDLE/INACTIVE in Rel-18.  
2.5	Signalling details for UAV-specific NS values
According to the RAN4 LS [7], RAN4 asks RAN2 to the following questions:
1- Evaluate the feasibility of the above two options, checking there won’t be any non-backward compatibility issue with legacy LTE and NR UEs, and that an aerial UE always apply the aerial NS when configured together with other non-aerial NS, and consider the implementation of the best option after informing RAN4 of RAN2’s choice.
2- Indicate to RAN4 in whether a RAN2 capability will indicate that the UE supports UAS (Uncrewed Aircraft Systems) in NR.
Regarding the first question, we think that both options do not cause any non-backward compatibility issue with legacy UE and NR UEs. But, option 2 is more widely used when adding new list of NS values from RRC specification point of view. Thus, we can indicate to RAN4 that option 2 is preferable from RAN2 point of view. 
For the second question, without support of subscription-based aerial-UE identification, our understanding is that UAV features defined in RAN are not allowed to be used. Thus, new RAN2 capability is not necessarilly introduced to indicate the UE supports UAS (Uncrewed Aircraft Systems) in NR. 
Proposal 15: Send a reply LS to RAN4 to inform that 
· From RAN2 point of view, option 2 is the preferred option to handle additional regulatory requirements for UAV UEs. 
· No new RAN2 capability is needed to indicate that the UE supports UAS in NR. 
3	Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: When eventHx triggers, all relevant contents of the measurement report (including UE location information) except measResultServingCellMOList are already configurable by network. 
Proposal 1: When event Hx triggers, location information (e.g. the IE CommonLocationInfo) is included in the measurement report as in legacy, no specification changes are required.
Proposal 2: When event Hx triggers, measurement results of SpCell shall be included within the measResultServingCellMOList in the measurement report. RAN2 to discuss whether measurement results of SCell(s) for which servingCellMO is configured are included is configurable by the network.
Proposal 3: When event AxHy triggers, the content of measurement report is same as when event Ax triggers except UE height.  
Proposal 4: Allow the use of 'height' and 'altitude' as is, unless there are significant misalignment issues captured.
Proposal 5: The altitude up to 600m above ground level is supported.
Proposal 6: As a baseline, the supportable altitude range relative to sea level is [-420m, 9480m].
Proposal 7: Introduce a one-step height threshold configuration for height-based events, i.e., Hx and AxHy, where each height-based event configuration has one height threshold field taking value among the whole altitude range relative to sea level with 2m granularity.
Proposal 8: Adding a NOTE to ‘5.5.2.7 Reporting configuration addition/modification’ of NR RRC (38.331), to specify ‘it is up to UE implementation whether to conduct reporting configuration modification, when a new numberOfTriggeringCells is applied due to UE entering a new height range’.
Proposal 9: Adding a NOTE to ‘5.5.3.2 Layer 3 filtering’ of NR RRC (38.331), to specify ‘it is up to UE implementation whether to reset the old filtered measurement result Fn-1, when a new ssb-ToMeasure is applied due to UE entering a new height range’.
Observation 2: If the new event type AxHy includes only one of H1 or H2 threshold, it seems impossible to configure Ax threshold/numberOfTriggeringCells for a height range with both upper and lower bounds.
Proposal 10: Further discussion is needed on the previous agreement that ‘only one of H1 or H2 threshold is included in the new event type AxHy’, focusing on how to support height range with both upper and lower bounds.
Proposal 11: It is up to NW implementation whether to align between the height ranges of height-dependent ssb-ToMeasure and of events AxHy.
Proposal 12: No further optimization is needed for the purpose of interference reporting for the case when numberOfTriggeringCells and ssb-ToMeasure are both configured for a certain height range.
Proposal 13: Maximum number of altitude ranges for height-based parameter configuration is 4. 
Proposal 14: RAN2 will not introduce altitude based ssb-ToMeasure configuration for IDLE/INACTIVE in Rel-18.  
Proposal 15: Send a reply LS to RAN4 to inform that 
· From RAN2 point of view, option 2 is the preferred option to handle additional regulatory requirements for UAV UEs. 
· No new RAN2 capability is needed to indicate that the UE supports UAS in NR. 
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