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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Before RAN2#123bis meeting, the below open issue about UE capabilities for Rel-18 UAVs is provided by the rapporteur:
	· UE capabilities for UAVs:
· Which features are mandatory/optional and which require separate signaling



This contribution will focus on the UE capabilities for NR UAV.
2. Discussion
In RAN2 #119 meeting, the following agreement was made in [1]:
	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)
2. 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
3. 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.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The event H1/H2, flight path plan reporting and numberOfTriggeringCells were agreed to be introduced for NR UAV in RAN2#119 meeting, which were similar functionality in LTE and the corresponding UE capabilities have been defined in LTE [2]. For event H1/H2 and numberOfTriggeringCells, the motivation in LTE is to address the severe interference problem suffered by aerial UEs and reduce the measurement reporting. These features are essential for allowing network control of aerial UEs. Therefore, they are mandatory to support for aerial UE. The motivation is the same for NR UAV. Thus, the UE capabilities of supporting event H1/H2 and nuberOfTriggeringCells defined in LTE can be taken as the baseline for NR UAV. 
For flight path plan reporting, which was introduced in LTE to improve mobility performance. Considering that not all UEs may have flight paths that come from the UTM, this capability was optional, which is similar to NR.  Therefore, the capability of flight path plan reporting defined in LTE can also be taken as the baseline for NR UAV. Given above, we have the following proposal:
Proposal 1: The UE capabilities of supporting event H1/H2, numberOfTriggeringCells and flight path plan reporting defined in LTE can be taken as the baseline for NR UAV.
	[bookmark: _Toc29241335][bookmark: _Toc37152804][bookmark: _Toc37236730][bookmark: _Toc46493873][bookmark: _Toc52534767][bookmark: _Toc130936877][bookmark: _Toc29241426][bookmark: _Toc37152895][bookmark: _Toc37236832][bookmark: _Toc46493988][bookmark: _Toc52534882][bookmark: _Toc130937006]4.3.6.34	multipleCellsMeasExtension-r15
This field defines whether the UE supports measurement reporting triggered based on a number of cells. It is mandatory to support this feature for Ues which have Aerial UE subscription as defined in TS 23.401 [18].
[bookmark: _Toc29241336][bookmark: _Toc37152805][bookmark: _Toc37236731][bookmark: _Toc46493874][bookmark: _Toc52534768][bookmark: _Toc130936878]4.3.6.35	heightMeas-r15
This field defines whether the UE supports height-based measurement reporting as specified in TS 36.331 [5]. It is mandatory to support this feature for Ues which have Aerial UE subscription as defined in TS 23.401 [18].
4.3.15.14	flightPathPlan-r15
This field defines whether the UE supports reporting of the flight path plan through the procedure defined in TS 36.331 [5].


In RAN2#119bis and 122 meeting, the following agreement was made in [3][4]:
	RAN2#119bis Agreements:
1. Allow the flight path to be updated.  FFS on the details. 


For NR specific enhancement, considering the fact that aerial UEs in flighting may reconsider changing its flight plan, the flight path updating was introduced in RAN2#119bis meeting. There should be an optional capability, like flight path plan reporting. The issue we should consider is whether the capability of flight path updating is dependent on the capability of flight path plan reporting. From our understanding, if the task or flight environment of aerial UE is relatively simple, the flight path does not need to be updated. Therefore, for UE flexibility, we should allow aerial UEs that support flight path plan reporting do not support flight path updating. But it is obvious that supporting this feature should also support flight path plan reporting. Thus, we propose that:
Proposal 2: Introduce a new optional aerial UE capability to define whether to support the flight path updating, and the aerial UE indicating support of flight path updating shall also indicate the support of flight path plan reporting.
In RAN2 #121bis and 123 meeting, the following agreement was made in [5][6]:
	RAN2#121bis Agreement 
1. [bookmark: _Hlk149040937][bookmark: _Hlk149040943]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.    FFS on UE behavior on L1 and L3 measurement. 
2. [bookmark: _Hlk149040997]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 and numberoftriggeringcells.  Details on how to specify is FFS (i.e. maybe it can be achieved by combination of events).  
RAN2#123 Agreement
1. Event combination of H1/H2 with A3, A4, A5 will be support.


For MO configuration in NR UAV, height-dependent SSB to Measure was agreed to be introduced in RAN2#121bis. The intention of this feature is to save unnecessary measurements by setting height-dependent sets of beams, which is not an essential function for aerial UE. Therefore, we think this capability should be optional. Given that, we propose that:
Proposal 3: Introduce a new optional aerial UE capability to define whether to support the height-dependent SSB to Measure.
For MR configuration in NR UAV, height-dependent numberOfTriggeringCells was agreed to be introduced in RAN2#121bis meeting, and event combination of H1/H2 with A3/A4/A5 was agreed in RAN2#123 meeting. We think the two features can be two capabilities. The issue we should consider is whether the capability of height-dependent numberOfTriggeringCells is dependent on the capability of combination event. For the combination event, it can totally work if the aerial UAV does not support height-dependent numberOfTriggeringCells. But, for the height-dependent numberOfTriggeringCells, the height configuration can only be achieved by configuring the height threshold in combination event. Therefore, supporting height-dependent numberOfTriggeringCells shall also support the combination event. Besides, these two capabilities should be optional since the height-dependent numberOfTriggeringCells and event A3/A4/A5 are just an enhancement on top of LTE. Not all aerial UAVs need to support these capabilities. Thus, we give the following proposal:
Proposal 4: Introduce two new optional aerial UE capabilities to define whether to support the height-dependent numberOfTriggeringCells and the event combination of H1/H2 with A3/A4/A5. The aerial UE indicating support height-dependent numberOfTriggeringCells shall also indicate to support the event combination of H1/H2 with A3/A4/A5.
3. Conclusion
In this paper, the following proposals are given:
Proposal 1: The UE capabilities of supporting event H1/H2, numberOfTriggeringCells and flight path plan reporting defined in LTE can be taken as the baseline for NR UAV.
[bookmark: _GoBack]Proposal 2: Introduce a new optional aerial UE capability to define whether to support the flight path updating, and the aerial UE indicating support of flight path updating shall also indicate the support of flight path plan reporting.
Proposal 3: Introduce a new optional aerial UE capability to define whether to support the height-dependent SSB to Measure.
Proposal 4: Introduce two new optional aerial UE capabilities to define whether to support the height-dependent numberOfTriggeringCells and the event combination of H1/H2 with A3/A4/A5. The aerial UE indicating support height-dependent numberOfTriggeringCells shall also indicate to support the event combination of H1/H2 with A3/A4/A5.
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