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1. Introduction
In RAN2 121 the below agreements were made [1]:
	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.  


This contribution provides our considerations on measurement reports enhancements. 
2. Discussion 
2.1 Joint condition for measurement report triggering
Joint use of height dependent conditions and RSRP/RSRQ/SINR-based condition for measurement report triggering can provide the network more accurate information for handover and is beneficial for vertical mobility. Regarding how to introduce a new measurement report triggering mechanism combining height-dependent condition and RSRP/RSRQ/SINR-based condition, there are several options can be considered:
· Option 1: ONE report configuration links to TWO measurement events. 
· Option 2: ONE measurement ID links to TWO report configurations.
· Option 3: Link TWO measurement IDs.
Both Option 1 and option 2 can reuse the legacy measurement events. As for Option 3, although it is similar to what we have in conditional reconfiguration (e.g. CHO, CPAC), it breaks the definition of the Reporting criterion in Reporting configurations. If we go with Option 3, we need to extend the definition of Execution criteria to initiate measurement report. 
		Reporting configurations: A list of reporting configurations where there can be one or multiple reporting configurations per measurement object. Each measurement reporting configuration consists of the following:
-	Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be periodical or a single event description.
-	RS type: The RS that the UE uses for beam and cell measurement results (SS/PBCH block or CSI-RS).
-	Reporting format: The quantities per cell and per beam that the UE includes in the measurement report (e.g. RSRP) and other associated information such as the maximum number of cells and the maximum number beams per cell to report.
In case of conditional reconfiguration, each configuration consists of the following:
[bookmark: OLE_LINK30]-	Execution criteria: The criteria the UE uses for conditional reconfiguration execution.
-	RS type: The RS that the UE uses for obtaining beam and cell measurement results (SS/PBCH block-based or CSI-RS-based), used for evaluating conditional reconfiguration execution condition.


Additionally, in current measurement report triggering procedure, UE evaluates triggering conditions for each measId, so Option 3 also have non-negligible impacts on this part.
	[bookmark: _Toc115428610]5.5.4	Measurement report triggering
[bookmark: _Toc115428611][bookmark: _Toc60776886]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:
…


[bookmark: _Toc131689035]Observation 1: Linking two measurement IDs may disrupt the current structure of report configurations and have a significant impact on the measurement report triggering procedure.
[bookmark: _Toc131689036]Proposal 1: To minimize the impact on the current measurement report configuration and triggering structure, consider the following options to combine height-dependent conditions with RSRP/RSRQ/SINR-based conditions:
· [bookmark: _Toc131689037]Option 1: Link ONE report configuration to TWO measurement events.
· [bookmark: _Toc131689038]Option 2: Link ONE measurement ID to TWO report configurations.
UAV UEs have different communications characteristic from normal terrestrial UEs as the radio characteristic will vary with altitudes. Based on this, height dependent RRM measurement configurations for NR UAVs could be considered to achieve finer control of measurements and reporting behaviors. 
From our perspective, at least following parameters for measurement performing and measurement report triggering could be considered:
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]Excluded Cell List: If UAV UE is required to perform geo-fencing in airspace, performing measurement on cells in which flying is not allowed is unnecessary. Therefore, associate exclude-listed intra-frequency neighboring cells to flying altitude can limit excessive measurements for UAV UE operating at the corresponding altitude. The determination of exclude-listed intra-frequency neighboring cells may be no-fly zone according to local fight policies and regulations, i.e., FAA regulations. 
Allowed cell list: Since UAVs may fly along intended path, allow-listed intra-frequency neighboring cells can also be configured associate to flying altitude. In this way, UAV UEs only need to perform measurements on those cells located in fight allowed zone or along intended flight path. 
By associating flying altitude to exclude-listed cells or allow-listed cells, UE can first determine the UE’s flying altitude (or flying status) and then apply corresponding configurations of excluded cell list or allowed cell list. 
Quality event triggering threshold: Consider the offset for quality event triggering according to the height of the UAV UE. For example, for event A4, upon measurement reporting triggered by height event H1, the triggering threshold of event A4 can be adjusted by an offset corresponding to the triggered height event. In this way, only better neighbour cells which fulfilled the adjusted triggering threshold will trigger the entering of event A4, which can improve frequent measurement report triggering due to seeing more cell at high altitude.
NumberOfTriggeringCells: numberOfTriggeringCells indicates the number of cells detected that are required to fulfill an event for a measurement report to be triggered. Associate this configuration to the flying altitude can achieve more flexible control of the amount of the measurement reporting. 
[bookmark: _Toc110349714][bookmark: _Toc110349727][bookmark: _Toc110349739][bookmark: _Toc110349747][bookmark: _Toc110349755][bookmark: _Toc110349763][bookmark: _Toc110349771][bookmark: _Toc110349784][bookmark: _Toc110349792][bookmark: _Toc110349817][bookmark: _Toc110349825][bookmark: _Toc110349715][bookmark: _Toc110349728][bookmark: _Toc110349740][bookmark: _Toc110349748][bookmark: _Toc110349756][bookmark: _Toc110349764][bookmark: _Toc110349772][bookmark: _Toc110349785][bookmark: _Toc110349793][bookmark: _Toc110349818][bookmark: _Toc110349826][bookmark: _Toc114676725][bookmark: _Toc114840118][bookmark: _Toc114840130][bookmark: _Toc114840142][bookmark: _Toc114840337][bookmark: _Toc114840348][bookmark: _Toc114843952][bookmark: _Toc126832488][bookmark: _Toc126832550][bookmark: _Toc126939731][bookmark: _Toc126940818][bookmark: _Toc127456270][bookmark: _Toc131064288][bookmark: _Toc131435758][bookmark: _Toc131520773][bookmark: _Toc114864247][bookmark: _Toc114864258][bookmark: _Toc114936556][bookmark: _Toc114936567][bookmark: _Toc114936578][bookmark: _Toc114936589][bookmark: _Toc114936600][bookmark: _Toc114936611][bookmark: _Toc114936622][bookmark: _Toc114936633][bookmark: _Toc115273355][bookmark: _Toc115273367][bookmark: _Toc115273379][bookmark: _Toc115273448][bookmark: _Toc115273460][bookmark: _Toc115273472][bookmark: _Toc115273484][bookmark: _Toc115273496][bookmark: _Toc115340579][bookmark: _Toc115340591][bookmark: _Toc115354612][bookmark: _Toc115354624][bookmark: _Toc115358465][bookmark: _Toc115358477][bookmark: _Toc115358489][bookmark: _Toc115358501][bookmark: _Toc115358537][bookmark: _Toc115358549][bookmark: _Toc115358620][bookmark: _Toc115358632][bookmark: _Toc117874964][bookmark: _Toc117875149][bookmark: _Toc117875164][bookmark: _Toc117875179][bookmark: _Toc117875194][bookmark: _Toc117875209][bookmark: _Toc117875224][bookmark: _Toc117875239][bookmark: _Toc117875254][bookmark: _Toc117875269][bookmark: _Toc118104520][bookmark: _Toc118220605][bookmark: _Toc118293744][bookmark: _Toc118389051][bookmark: _Toc118454158][bookmark: _Toc126830711][bookmark: _Toc131689039]RAN2 to consider following height-dependent configurations for measurement performing and measurement report triggering:
· [bookmark: _Toc126832489][bookmark: _Toc126832551][bookmark: _Toc126939732][bookmark: _Toc126940819][bookmark: _Toc127456271][bookmark: _Toc131064289][bookmark: _Toc131435759][bookmark: _Toc131520774][bookmark: _Toc131689040]Exclude-listed cells and allow-listed cells
· [bookmark: _Toc126832490][bookmark: _Toc126832552][bookmark: _Toc126939733][bookmark: _Toc126940820][bookmark: _Toc127456272][bookmark: _Toc131064290][bookmark: _Toc131435760][bookmark: _Toc131520775][bookmark: _Toc131689041]A3/A4/A5 triggering threshold 
· [bookmark: _Toc126832491][bookmark: _Toc126832553][bookmark: _Toc126939734][bookmark: _Toc126940821][bookmark: _Toc127456273][bookmark: _Toc131064291][bookmark: _Toc131435761][bookmark: _Toc131520776][bookmark: _Toc131689042]NumberOfTriggeringCells.
After receiving multiple measurement configurations from the network, UE may need to switch between different configurations due to vertical moving, so network need to keep align with UAV UE on what the actual configuration the UE currently uses.
From our perspective, network can track the height of the UE roughly by height-dependent measurement reporting. Upon receiving the measurement report triggered by UE height, the network will know the altitude of the UAV UE so that it may also aware of the configuration the UAV UE applies. In that case, the measurement configuration switch need to occur based on the height-dependent measurement event or the threshold of the height-dependent measurement event need to be align with the height boundary of applying the measurement configuration switch.
Another way to keep the alignment is to explicitly report to the network upon switching between measurement configurations. E.g. Similar to what we have done in RLM/BFD measurement relaxation, which UE need to provide an indication to the NW upon change of its relaxation state for RLM/BFD measurements.
[bookmark: _Toc126830712][bookmark: _Toc126832492][bookmark: _Toc126832554][bookmark: _Toc126939735][bookmark: _Toc126940822][bookmark: _Toc127456274][bookmark: _Toc131064292][bookmark: _Toc131435762][bookmark: _Toc131520777][bookmark: _Toc131689043]RAN2 to discuss how to ensure that the measurement configuration used by the UAV UE is aligned between the UAV UE and the network (i.e., switch configurations based on height-dependent measurement event or inform the network upon switch).
2.3 Height triggered reporting
[bookmark: _Toc114676722][bookmark: _Toc114840115][bookmark: _Toc114840127][bookmark: _Toc114840139][bookmark: _Toc114840334][bookmark: _Toc114840345]For LTE Rel-15 aerial UEs, same height event H1 or H2 may be triggered again after leaving the corresponding event. Therefore, if UAV UE is flying around the configured reporting height threshold, measurement report will be triggered frequently. 
[bookmark: _Toc114843950][bookmark: _Toc114864245][bookmark: _Toc114864256][bookmark: _Toc114936554][bookmark: _Toc114936565][bookmark: _Toc114936576][bookmark: _Toc114936587][bookmark: _Toc114936598][bookmark: _Toc114936609][bookmark: _Toc114936620][bookmark: _Toc114936631][bookmark: _Toc115273352][bookmark: _Toc115273364][bookmark: _Toc115273376][bookmark: _Toc115273445][bookmark: _Toc115273457][bookmark: _Toc115273469][bookmark: _Toc115273481][bookmark: _Toc115273493][bookmark: _Toc115340576][bookmark: _Toc115340588][bookmark: _Toc115354609][bookmark: _Toc115354621][bookmark: _Toc115358462][bookmark: _Toc115358474][bookmark: _Toc115358486][bookmark: _Toc115358498][bookmark: _Toc115358534][bookmark: _Toc115358546][bookmark: _Toc115358617][bookmark: _Toc115358629][bookmark: _Toc117874960][bookmark: _Toc117875160][bookmark: _Toc117875175][bookmark: _Toc117875190][bookmark: _Toc117875205][bookmark: _Toc117875220][bookmark: _Toc117875235][bookmark: _Toc117875250][bookmark: _Toc117875265][bookmark: _Toc118104516][bookmark: _Toc118220601][bookmark: _Toc118293740][bookmark: _Toc118454155][bookmark: _Toc126830708][bookmark: _Toc126832486][bookmark: _Toc126832548][bookmark: _Toc126939729][bookmark: _Toc126940816][bookmark: _Toc127456268][bookmark: _Toc131064286][bookmark: _Toc131435754][bookmark: _Toc131520769][bookmark: _Toc131689034]Height-triggered measurement reporting may also cause signaling overhead.
To reduce the amount of height triggered reporting, new height event reflecting height variation could be considered. Since the height of the UAV UE can be included in each measurement report, the variation of the height will be more valuable for network to track the altitude of the UAV. Based on this approach, reporting due to enter or leave a same height event may also be limited. 
[bookmark: _Toc117874970][bookmark: _Toc117875155][bookmark: _Toc117875170][bookmark: _Toc117875185][bookmark: _Toc117875200][bookmark: _Toc117875215][bookmark: _Toc117875230][bookmark: _Toc117875245][bookmark: _Toc117875260][bookmark: _Toc117875275][bookmark: _Toc118104526][bookmark: _Toc118220611][bookmark: _Toc118293750][bookmark: _Toc118389057][bookmark: _Toc118454164][bookmark: _Toc126830714][bookmark: _Toc126832494][bookmark: _Toc126832556][bookmark: _Toc126939737][bookmark: _Toc126940824][bookmark: _Toc127456276][bookmark: _Toc131064294][bookmark: _Toc131435763][bookmark: _Toc131520778][bookmark: _Toc114676726][bookmark: _Toc114840119][bookmark: _Toc114840131][bookmark: _Toc114840143][bookmark: _Toc114840338][bookmark: _Toc114840349][bookmark: _Toc114843955][bookmark: _Toc114864250][bookmark: _Toc114864261][bookmark: _Toc114936559][bookmark: _Toc114936570][bookmark: _Toc114936581][bookmark: _Toc114936592][bookmark: _Toc114936603][bookmark: _Toc114936614][bookmark: _Toc114936625][bookmark: _Toc114936636][bookmark: _Toc115273358][bookmark: _Toc115273370][bookmark: _Toc115273382][bookmark: _Toc115273451][bookmark: _Toc115273463][bookmark: _Toc115273475][bookmark: _Toc115273487][bookmark: _Toc115273499][bookmark: _Toc115340582][bookmark: _Toc115340594][bookmark: _Toc115354615][bookmark: _Toc115354627][bookmark: _Toc115358468][bookmark: _Toc115358480][bookmark: _Toc115358492][bookmark: _Toc115358504][bookmark: _Toc115358540][bookmark: _Toc115358552][bookmark: _Toc115358623][bookmark: _Toc115358635][bookmark: _Toc131689044][bookmark: OLE_LINK19][bookmark: OLE_LINK20]RAN2 to consider new height event triggered by height variation. 
3. [bookmark: _Toc77689036][bookmark: _Toc77689047][bookmark: _Toc77689058][bookmark: _Toc77689069][bookmark: _Toc77689080][bookmark: _Toc77689091][bookmark: _Toc77689102][bookmark: _Toc77689113][bookmark: _Toc77689124]Conclusion
Observation 1:	Height-triggered measurement reporting may also cause signaling overhead.

[bookmark: _GoBack]Observation 1: Linking two measurement IDs may disrupt the current structure of report configurations and have a significant impact on the measurement report triggering procedure.
Proposal 1: To minimize the impact on the current measurement report configuration and triggering structure, consider the following options to combine height-dependent conditions with RSRP/RSRQ/SINR-based conditions:
-	Option 1: Link ONE report configuration to TWO measurement events.
-	Option 2: Link ONE measurement ID to TWO report configurations.
Proposal 1:	RAN2 to consider following height-dependent configurations for measurement performing and measurement report triggering:
•	Exclude-listed cells and allow-listed cells
•	A3/A4/A5 triggering threshold
•	NumberOfTriggeringCells.
Proposal 2:	RAN2 to discuss how to ensure that the measurement configuration used by the UAV UE is aligned between the UAV UE and the network (i.e., switch configurations based on height-dependent measurement event or inform the network upon switch).
Proposal 3:	RAN2 to consider new height event triggered by height variation.
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