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 Introduction
In the last meeting, there were some discussions about measurement reporting for NR UAV and agreements were achieved as follows [1]:
Agreements
1. Add height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR.  FFS on the number of height ranges 
2. As a basic principle, if no height-specific SSB-ToMeasure is configured for a specific height region, the legacy behaviour applies.  
3. For UE behavior on L1 and L3 measurement, it is left to UE implementation whether to keep/discard the old samples while UE moves to a new height region with a different SSB-ToMeasure value
4. New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc.    This will be applied to all height dependent MR parameters.  
5. Whether UE height is included when UAV specific MR is triggered is configurable by the network.
6. We will use LTE UEheight.

In this contribution, we would like to provide some considerations on the left open issues for NR UAV measurement reporting.
 Discussion
 Height-dependent MR configuration
In last RAN2 meeting, we discussed height-dependent more-than-one configurations for MR and agreed that New event types will be introduced on the combination of event Ax and event Hx, at least for event A4 + event H1/H2. FFS for other event Ax + event H1/H2. FFS on details, e.g. whether to include one height threshold (H1 or H2 threshold) or a height range (both H1 and H2 threshold) in the new event, how to configure height-dependent numberOfTriggeringCells, etc. This will be applied to all height dependent MR parameters. For the first FFS issue, to be simple and keep align with the agreement on event A4 + event H1/H2, for other event Ax and event H1/H2, we could also define new event for each combination separately. For the second FFS issue, in the offline [2], there were some initial discussion on how to implement the new event type for combined events, and providing an example as following:
· Alt.1: CombinedEventX (A4+H1): Neighbour becomes better than absolute threshold AND the Aerial UE height is above a threshold
· Alt. 2: CombinedEventX (A4+H1+H2): Neighbour becomes better than absolute threshold AND the Aerial UE height is above a threshold 1 AND the Aerial UE height is below a threshold 2 
Considering that we have agreed to configure height-based list of SSB-ToMeasure with corresponding height ranges and hysteresis in MeasObjectNR, then for MR configuration, we could also consider to include a height range(i.e. Alt 2) in the new event. And as mentioned in [2], for each event configuration, only one TTT is configured, which is triggered when both A threshold and H threshold are met, therefore an example signaling structure for the combinedEventX (A4+H1+H2) is shown below. Further similar solution could be discussed for numberOfTriggeringCells or other MR parameters if needed. 
EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        <<skip>>
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        ⁝
        [[
        CombinedEventX-r18                       SEQUENCE {
            a4-Threshold                        MeasTriggerQuantity,
            h1-ThresholdOffset-r18            INTEGER (0..600),
h2-ThresholdOffset-r18            INTEGER (0..600),
            hysteresis                          Hysteresis
        },
        
       ]]
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
⁝    
}

Proposal 1: For other event Ax and event H1/H2, it is also proposed to define new event for each combination separately.
Proposal 2: It is proposed to include a height range(i.e. Alt 2) in the new event, and an example signaling structure for the combinedEventX (A4+H1+H2) is shown below. Further similar solution could be discussed for numberOfTriggeringCells or other MR parameters if needed. 
EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        <<skip>>
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        ⁝
        [[
        CombinedEventX-r18                       SEQUENCE {
            a4-Threshold                        MeasTriggerQuantity,
            h1-ThresholdOffset-r18            INTEGER (0..600),
h2-ThresholdOffset-r18            INTEGER (0..600),
            hysteresis                          Hysteresis
        },
        
       ]]
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
⁝    
}
 Whether user consent is needed for location reporting in connected
There are still a remaining issue about user consent for location reporting in connected raised in RAN2 #119 meeting. As discussion in R17 NTN WI, user consent is also needed for location reporting in CONNECTED for UAV. We need to discuss this and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
Proposal 3: It is proposed to discuss the user consent for location reporting in connected mode for UAV and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
 Vertical movement and associated mobility for UAV UEs
In addition to the above, UAV UEs always experience frequent handover especially during take-off or landing as shown in the figure 1. And there were some discussion about the vertical movement related enhancements in previous meeting and agreed that joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported in NR Rel-18 UAV. Additionally, to avoid data transmission interruption due to the frequent handover, we could also consider further enhancements, for example, L1/L2 handover or virtual flying cell for UAV based on assistance information from UE, e.g. UE’s height, trajectory and other measurement related information. 


Figure 1: Vertical movement of UAV UEs 
Proposal 4: It is proposed that we could also consider further enhancements for vertical movement, for example, L1/L2 handover or virtual flying cell for UAV based on assistance information from UE, e.g. UE’s height, trajectory and other measurement related information to alleviate or avoid data transmission interruption due to the frequent handover.
3 Conclusions
Based on the discussions mentioned above, in this contribution we provide some discussions on measurements reporting enhancements for NR UAV and have the following proposals:
Proposal 1: For other event Ax and event H1/H2, it is also proposed to define new event for each combination separately.
Proposal 2: It is proposed to include a height range(i.e. Alt 2) in the new event, and an example signaling structure for the combinedEventX (A4+H1+H2) is shown below. Further similar solution could be discussed for numberOfTriggeringCells or other MR parameters if needed. 
EventTriggerConfig::=                       SEQUENCE {
    eventId                                     CHOICE {
        <<skip>>
        eventA4                                     SEQUENCE {
            a4-Threshold                                MeasTriggerQuantity,
            reportOnLeave                               BOOLEAN,
            hysteresis                                  Hysteresis,
            timeToTrigger                               TimeToTrigger,
            useAllowedCellList                          BOOLEAN
        },
        ⁝
        [[
        CombinedEventX-r18                       SEQUENCE {
            a4-Threshold                        MeasTriggerQuantity,
            h1-ThresholdOffset-r18            INTEGER (0..600),
h2-ThresholdOffset-r18            INTEGER (0..600),
            hysteresis                          Hysteresis
        },
        
       ]]
    },
    rsType                                      NR-RS-Type,
    reportInterval                              ReportInterval,
    reportAmount                                ENUMERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
    reportQuantityCell                          MeasReportQuantity,
⁝    
}
Proposal 3: It is proposed to discuss the user consent for location reporting in connected mode for UAV and involve SA3 as early as possible to avoid not being able to resolve the issue well in the end.
Proposal 4: It is proposed that we could also consider further enhancements for vertical movement, for example, L1/L2 handover or virtual flying cell for UAV based on assistance information from UE, e.g. UE’s height, trajectory and other measurement related information to alleviate or avoid data transmission interruption due to the frequent handover.
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