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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
So far, RAN2 has made the following agreements for measurement reporting enhancement for NR UAV:
[bookmark: _Hlk112763152]Agreements
1. Use LTE principle as a baseline, introduce similar event H1 (aerial UE height become higher than threshold) and H2 (aerial UE height become lower than threshold.  FFS if further NR enhancements are needed.  FFS study scaling of RRM parameters (e.g. which parameters and what is the purpose/benefit of the scaling and how)
FFS how to limit excessive measurements and measurement reporting 
FFS if user consent is needed for location reporting in CONNECTED
FFS study the vertical movement and associated mobility for UAV UEs
2	Rel-18 NR supports reporting of UAV UE’s height, location and velocity. It is for further study what accuracy and reporting mechanisms are required and if further enhancements are needed.  
3	As in LTE, flight path plan reporting will be introduced.  Location list of waypoints (3D location information) and timestamp is adopted as the basic content of flight path report.  FFS if timestamp is mandatory or optional for NR.  FFS if further enhancements are needed
4	Introduce similar functionality to LTE (numberofTriggeringCells).  FFS whether numberoftriggerbeams for NR is required or other enhancements.  FFS study how to avoid sending the measurement reports mainly due to reportOnLeave.
1. The time information reported as part of flight path plan is optional. UE includes time info, if configured by the network and available at the UE.  FFS on flight path details (waypoints and what is time information). 
2. Allow the flight path to be updated.  FFS on the details. 
3. FFS on reporting format and initial flight path reporting (i.e. what information to report and how) – next meeting 
4. Continue to study height-depending scaling, triggering and combinations
5. As in LTE, as a baseline, events A3, A4 and A5 can be configured with the configured number of cells (numberofTriggeringCells)
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.  
12. 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.
This contribution further discusses the remaining issues for measurement reporting enhancement for NR UAV. 
2. Discussion

2.1 Height-dependent events
Height reporting content:
In RAN2#121 meeting, the below agreement was made:
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. 
When the height event is triggered, the UAV UE’s height maybe any value higher than the configured threshold. The UAV UE will suffer/cause different interference level at different height. So, in most cases, the network needs to know the exact height of the UAV UE, for example, to configure proper RRM configuration to the UE. Besides, in LTE, UAV UE’s height is mandatorily reported. We see no reason to treat NR differently, if LTE works well.
Proposal 1: As in LTE, when event H1 or H2 triggers, the UAV UE’s height is mandatorily reported.
CommonLocationInfo IE contains gnss-TOD-msec, locationCoordinate, velocityEstimate, locationTimestamp, locationError and locationSource.
· gnss-TOD-msec: This field specifies the GNSS TOD for which the measurements and/or location estimate are valid. 
· locationCoordinate: This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15].
· velocityEstimate: This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15].
· locationTimestamp: This field provides the UTC time when the location estimate is valid. 
· locationError: The field includes information concerning the reason for the lack of location information. For example, periodicLocationMeasurementsNotAvailable.
· locationSource: This field provides the source positioning technology for the location estimate, for example, a-gnss, wlan, TBS, etc. 
In LTE UAV, gnss-TOD-msec, locationCoordinate, velocityEstimate are reported, and we think it can be the same in NR UAV. From our understanding, locationTimestamp, locationSource, locationError could be also useful for the network. These fields are all optional, so we see no reason not to include these in the MR if these are available at the UE. Currently, the RSRP results of neighboring cells and CommonLocationInfo are configurable in NR. So, the current specification already supports this. 
Observation: the RSRP results of neighboring cells and CommonLocationInfo are configurable in current NR specification. 
Proposal 2: when event H1 or H2 triggers, all the parameters in CommonLocationInfo can be included in the MR, if available at the UE. 
Besides, when the UAV is rising, the network may be interested in its flight path information to perform interference management or mobility preparation. So, when the height event is triggered, the UE can indicate the flight path availability (it can be initial flight path plan or changed flight plan) to the network if available and configured by the network. 
Proposal 3: When the height event is triggered, the UE can indicate the flight path availability to the network if available and configured by the network. 
2.2 Multiple RRM configuration each for a specific height region
For the below FFS made in RAN2#121 meeting:
1. 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 the post RAN2#121 email discussion, the rapporteur gave the below proposals:

Proposal 1: 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.
Proposal 2: 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. Details on how to specify is FFS.
Proposal 3: (13/15) 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.
Proposal 4: When height-dependent more-than-one configurations are provided, UE applies the new value once it moves to new height (or height range) similar to the case of RRC reconfiguration. Need Codes, field descriptions, etc. as in legacy specifications apply.
Proposal 5: If a height-specific value is not explicitly configured for certain height, whether to keep using the value that was used or consider the parameter as released (i.e. parameter/value not applicable at this height) should be looked into case by case, and can be clarified by need code, field description, or procedural text as needed.
Based on the rapporteur’s suggestion, we will discuss how to specify more than one SSB-ToMeasure and Event A4 threshold each for a specific height region. First, we need to discuss how to link the multiple SSB-ToMeasure and Event A4 threshold configurations with the corresponding height region. Based on the current specification, we suggest to use ToAddModList and ToRemoveList structure, that is, in each entry the height specific parameters (SSB-ToMeasure and Event A4 threshold) are linked with the related height region. 
Proposal 4: ToAddModList / ToRemoveList structure is used for configuring the height-dependent parameter, in which the height specific parameter is linked with the related height region by one entry.

In the current measurement configuration procedure, the network can modify the configuration for each MO and MR. And upon one MO or MR is reconfigured, the UE shall remove the measurement reporting entry for the related measId from the VarMeasReportList and stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId. Now we are going to introduce something like conditional modification of MO and MR. From our understanding,  taking MO reconfiguration as an example, the steps at the UE can be the following:
· In Measurement object addition/modification procedure (section 5.5.2.5), if receiving the introduced ToAddModList (e.g., ConditionalParaToAddModList), the UE stores the list and starts to evaluate whether the height region is reached. 
· In a separate section, how the UE evaluates the height region condition will be specified. Upon the UE’s height satisfies the height region, the UE goes to Measurement object addition/modification procedure (section 5.5.2.5), in which the UE will reconfigure the SSB-ToMeasure. 
· After applying the new configuration, the UE shall remove the measurement reporting entry for the related measId from the VarMeasReportList and stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId, as legacy. Then, the UE restarts to evaluate the height region condition. 
Proposal 5: To support multiple RRM configuration each for a specific height region, conditional MO/MR configuration modification is introduced. 

3. Conclusion
In this paper, the following proposal are given:
Height reporting content:
Proposal 1: As in LTE, when event H1 or H2 triggers, the UAV UE’s height is mandatorily reported.
Proposal 2: when event H1 or H2 triggers, all the parameters in CommonLocationInfo can be included in the MR, if available at the UE. 
Proposal 3: When the height event is triggered, the UE can indicate the flight path availability to the network if available and configured by the network. 

Multiple RRM configuration each for a specific height region:
Proposal 4: ToAddModList / ToRemoveList structure is used for configuring the height-dependent parameter, in which the height specific parameter is linked with the related height region by one entry.
Proposal 5: To support multiple RRM configuration each for a specific height region, conditional MO/MR configuration modification is introduced. 
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