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1. Introduction
In last RAN2 meeting, following agreements are reached for UAV UE [1]. This contribution provides further consideration based on the agreements. 
[bookmark: OLE_LINK1]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.

2. Discussion
2.1	UE-triggered measurement report based on configured height thresholds
In last RAN2 meeting, it is agreed to use LTE principle as a baseline to introduce similar event H1 (aerial UE height become higher than threshold) and H2 (aerial UE height become lower than threshold. 
However, one of the main differences between LTE and NR is the beam forming in NR. The event H1 and event H2 in NR need to take this difference into consideration.
The height report from the UE can help the gNB to identify the the flying status of UAV UE. Then the gNB may do some adjustment or optimization on scheduling, e.g. adjust the serving beam for the UE, based on the UE’s height information. Considering of the beam characteristic in NR, different beams may want to have different height thresholds to identify the UE’s flying height more efficiently. For example, when the UE is serving by the beam which is aimed for the terrestrial UE, a lower height threshold can be configured to identify the flying status. When the UE is serving by the beam which is aimed for the aerial or non-terrestrial UE, a higher threshold can be configured. So it may be useful to configure per-beam or per-cell thresholds for UAV UE.
Proposal 1:	RAN2 to consider enhancements on UE-triggered height report, e.g. to support per-beam/per-cell height thresholds.
2.2	Reporting of height, location and speed in measurement report
It is agreed in last RAN2 meeting that 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.
In LTE, the speed related parameters (i.e. verticalVelocityInfo) was introduced in LocationInfo IE to support location and speed in measurement report. In NR, the speed related parameters (e.g. velocityEstimate) have been included in the current LocationInfo IE. The verticalVelocityInfo in LTE and velocityEstimate actually can refer to same IE in 37.355. Thus LocationInfo IE can be reused for location and speed report for UAV UE. No need to introduce extra parameters for UAV speed report.
Proposal 2:	The existing LocationInfo IE in NR spec is reused to report location and speed information in measurement report for UAV UE.
2.3	Flight path reporting
RAN2 has agreed LTE solution is adopted as baseline for NR UAV. In LTE, the UE indicates whether the flight path information is available at RRC setup, RRC resume, RRC reconfiguration and RRC re-establishment procedure, i.e. including flightPathInfoAvailable in RRC complete messages. The NW can them request the UE to report the flight path information by including flightPathInfoReq in UEInformationRequest message. The UE reports the flight path information via UEInformationResponse message. 
However, as indicated by some companies [2] in last RAN2 meeting, LTE solution does not support flight path update during RRC_CONNECTION state. So it is proposed to consider more dynamic flight path reporting for NR UAV. 
Per our understanding, in practice, the flight path may be changed or generated during flight. For example, an UAV in air may setup a new path to record period of video along a path. So the flight path is not always pre-planned before takeoff. Therefore it is reasonable to support flight path reporting for the UE in RRC_CONNECTED state. 
Specifically, a new IE can be added to UEAssistanceInformation message to indicate that there is new flight path, or updated flight path. UEInformationRequest and UEInformationResponse can be reused to acquire the flight path.
Proposal 3:	UE is able to indicate flight path availability to network via UEAssistanceInformation. 
2.4	Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously
In LTE, the UE can be configured to trigger a measurement report if an event condition is met for a configurable number of cells, i.e. including numberOfTriggeringCells in ReportConfigEUTRA. The enhancement help the eNB to detect that the UE may be causing or experiencing interference. Such enhancements are applicable for Events A3, A4 and A5. The same principle is adopted for NR in last RAN2 meeting.
Given that inter-RAT neighbor cells may also cause interference to the UAV UE, we can further consider whether to extend the applicable events to inter-RAT measurement events, e.g. B1 and B2.
Proposal 4:	RAN 2 to discuss whether to apply measurement reporting based on a configured number of cells to Events B1 and B2.
In LTE, interference detection is based on individual (per cell) RSRP values for a configured number of cells fulfilling the configured event. However, in NR, the cell quality is derived based on the consolidation of one or multiple beam measurements. So the interference detection requirement may differ from the LTE, e.g. one or two beams from the neighbor cells with strong RSRP are possible to cause interference to the serving cell. 
Observation 1: In NR, the cell quality is derived based on the consolidation of one or multiple beam measurements. The interference detection requirement may differ from the LTE, e.g. one or two beams from the neighbor cells with strong RSRP are possible to cause interference to the serving cell. 
So RAN2 can consider whether some enhancements on the interference detection in NR is needed, e.g. configure another criteria or parameters for cell quality derivation on interference detection. For example, the NW can configure a less RS number to average for cell measurement derivation (e.g. nrofSS-BlocksToAverage, nrofCSI-RS-ResourcesToAverage) but a higher threshold for the consolidation of measurement results per RS from L1 filter (e.g. absThreshSS-BlocksConsolidation, absThreshCSI-RS-Consolidation), for UAV UE’s interference detection.
Proposal 5:	RAN2 to consider whether some enhancements on the interference detection in NR is needed, e.g. introduce separate criteria or parameters for cell quality derivation on interference detection. 
2.5 Other enhancements
One FFS issue is to study the vertical movement and associated mobility for UAV UEs[1]. When UAV takes off, it usually moves straight up with high vertical speed. With the height changes, the radio environment may also change rapidly. And UAV UE may detect different cells with the height changes. To improve mobility performance, conditional handover can be configured. Thus in this case, the conditional handover can be configured based on UAV UE’s altitude, i.e. UAV UE applies different conditional handover configuration at different altitude.
Proposal 6: 	UAV UE can be configured with multiple conditional handover configurations that are associated with different altitude thresholds. 
When UAV UE is flying in certain altitude, it may detect side lobes from far away cells. Unfortunately, the side lobes of faraway cell have impact on UAV UE’s mobility performance. It may be beneficial to exclude the impact of side lobes from far away cells. One potential way is to configure a proper SSB to measure which exclude these beams. In addition, some beams are not intended for UAV UE. But the UAV UE may detect the beam are reflected to the air.
Considering at different altitude the radio environment differs at different altitude, the network can configure a separate RRM measurement configuration based on the altitude of UAV UE, e.g. separate SSB-ToMeasure associated with altitude threshold. 
This approach is beneficial for UAV UE’s power saving by not performing measurement on the unneeded beam. And it is also beneficial for mobility performance by avoid the impact of side lobe from far away cells. 
Proposal 7: RAN2 to discuss whether to introduce a separate set of RRM measurement parameters associated with altitude thresholds, e.g. SSB-ToMeasure, to avoid unnecessary RRM measurements on the beams not intended for UAV UE and side lobes from far away cells.
When UAV UE flies in the air, it may initiate RACH procedure due to handover, RRC re-establishment, beam failure recovery, and RRC resume request. To serve UAV UE, some beams are expected to be transmitted to the air. However, aerial-UE in the air may also detect the beams that are intended for territorial UE and are reflected to the air. To improve scheduling during RACH procedure, it is preferred that only the beams transmitted to the air are considered, or the beams transmitted to the air are considered with high priority for RACH resource selection.
To implement this function, the information of the SSBs that are transmitted to the air can be indicated in the system information, and in the handover message.
[bookmark: _GoBack]Proposal 8:	RAN2 to discuss whether it is needed to explicitly indicate SSBs intended for UAV UE flying in the air to the UAV UE for RACH resource selection.
3. Conclusion and proposals
Observation 1: In NR, the cell quality is derived based on the consolidation of one or multiple beam measurements. The interference detection requirement may differ from the LTE, e.g. one or two beams from the neighbor cells with strong RSRP are possible to cause interference to the serving cell. 
Proposal 1:	RAN2 to consider enhancements on UE-triggered height report, e.g. to support per-beam/per-cell height thresholds.
Proposal 2:	The existing LocationInfo IE in NR spec is reused to report location and speed information in measurement report for UAV UE.
Proposal 3:	UE is able to indicate flight path availability to network via UEAssistanceInformation. 
Proposal 4:	RAN 2 to discuss whether to apply measurement reporting based on a configured number of cells to Events B1 and B2.
Proposal 5:	RAN2 to consider whether some enhancements on the interference detection in NR is needed, e.g. introduce separate criteria or parameters for cell quality derivation on interference detection. 
Proposal 6: 	UAV UE can be configured with multiple conditional handover configurations that are associated with different altitude thresholds. 
Proposal 7: RAN2 to discuss whether to introduce a separate set of RRM measurement parameters associated with altitude thresholds, e.g. SSB-ToMeasure, to avoid unnecessary RRM measurements on the beams not intended for UAV UE and side lobes from far away cells.
Proposal 8:	RAN2 to discuss whether it is needed to explicitly indicate SSBs intended for UAV UE flying in the air to the UAV UE for RACH resource selection.
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