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1	Introduction
At RAN2#119-e meeting, the following agreements are made: 
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.

Further agreements are made in the subsequent RAN2 meeting as follows:
Agreements
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)

This contribution provides our views on some remaining aspects. 
2	Discussion
2.1	Height-dependent scaling, triggering and combinations
Due to intrinsic nature of aerial UEs, the aerial UEs receive (cause) interference from (to) a large number of cells than the terrestrail UEs could. In order for network to detect such interference early when an aerial UE crosses the configured height threshold, RAN2 agreed to introduce similar event H1 and H2 as in LTE. 
We understand that the main intent of introducing height-dependent scaling is to enable the aerial UE to send the MR faster to the network. With this, network can make appropriate decision i.e. in-time HO decision. But it seems dubious to us whether it is really necessary or not. 
For event H1 and H2, we think that network can simply configure shorter TTT or lower altitude threshold if it wants to make the aerial UE to send the MR faster. For scaling of the parameters (such as TTT) to event A3, A4 and A5 when event H1 or H2 is met, similarly, we think that network can configure shorter TTT for event A3, A4 and A5 in this case if numberOfTriggeringCells is not configured. If numberOfTriggeringCells is configured, we understand that its purpose is to detect interference more efficiently and not for mobility performance optimization. If network cares about higher HOF or RLF ratios, network can configure mutiple instances of the same configured event. 
RAN2 agreed to reporting of UAV UE’s height, location and velocity. In addition, RAN2 also agreed to support flight path reporting and flight path update reporting. With this, we think that network can sufficient information for mobility performance optimization. Hence, further optimization (e.g. offset value or threshold, combination of multiple criteria e.g. height and location, height and speed) seems not to bring enourmous benefits.  
Proposal 1: RAN2 not to introduce height-dependent scaling, triggering and combination. 
2.2	Necessity of numberOfTriggeringBeams
RAN2 discussed whether numberOfTriggeringBeams in the report configuration is needed to control the excessive measurement reporting in NR. The main motivation seems to consider the difference of deriving cell measurement quality between LTE and NR i.e. the cell quality in NR is derived amongst the beams. But note that network can control how to derive cell measurement quantity from beam measurement quantities. It implies that frequent measurement reportings can be avoided by appropriate setting of numberOfTriggeringCells and existing parameters (e.g. nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation). Besides, network can also configure how to report beam measurement information i.e. how many beam measurement information needs to be reported. Hence, we think that the benefit of introducing numberOfTriggeringBeams is marginal given that numberOfTriggeringCells is supported. 
Proposal 2: RAN2 not to introduce numberOfTriggeringBeams in the report configuration. 
2.3	Applicability of numberOfTriggeringCells for inter-RAT events
RAN2 agreed that events A3, A4 and A5 can be configured with the configured number of cells (numberOfTriggeringCells). But it is not decided yet whether numberOfTriggeringCells needs to be considered for inter-RAT events (e.g. event B1 and B2). It may be beneficial for controlling the amount of measurement reports but we think that the gain is quite marginal to support inter-RAT mobility for UAV i.e. inter-RAT HO. Besides, it is not clear yet how the feature of numberOfTriggeringCells will be specified in NR. Thus, we suggest to deprioiritize the applicability of numberOfTriggeringCells for inter-RAT events
Proposal 3: RAN2 to deprioritize the applicability of numberOfTriggeringCells for inter-RAT events (e.g. event B1 and B2).  
2.4	Frequent measurement reports due to reportOnLeave 
RAN2 agreed to study how to avoid sending the measurement reports mainly due to reportOnLeave. Before introducing the functionality of numberOfTriggeringCells, measurement reporting is initiated when the entry condition of the configured event is fulfiled for single cell. Thus, it seems quite rare that the leaving cells have never been reported to the network as the UE checks whether the leaving condition of the concerned event is fulfilled or not based on one or more of the cells already included in the cellTriggeredList. 
RAN2 agreed to introduce similar functionality to LTE (numberOfTriggeringCells). The basic concept is that the first MR is sent when a configured number of cells fulfils the configured event, but subsequent MR is not sent if the list of triggered cells remains larger than or equal to the configured number of cells. With this feature, we think that observation x may not be valid anymore if numberOfTriggeringCells is configured for a certain event in reporting configuration. For example, assume the first MR is not sent yet because the list of triggered cells is less than the configured number of cells. In this case, the UE will send the MR to the network due to reportOnLeave (if configured) when any unreported cell(s) included in the cellTriggeredList fulfil(s) the leaving condition of the configured event during TTT. Similar situation may occur when the list of triggered cells still remains larger than or equal to the numberOfTriggeringCells, as explained in [x]. Since the main intent of reportOnLeave is to make network which cell(s) are removed in the cellTriggeredList by comparing the latest received MR for the configured event, we think that the proposal in [1] makes sense to avoid sending the measurement reports mainly due to reportOnLeave as a baseline. 
Proposal 4: If numberOfTriggeringCells and reportOnLeave are configured for a certain event, the UE sends the MR to the NW only when the cell which is leaving the cellsTriggeredList, has been reported to the NW beforehand.
2.5	Further enhancements on numberOfTriggeringCells
As mentioned previously, subsequent MR is not sent if the list of triggered cells remains larger than or equal to the configured number of cells in LTE. To enable sending the MR in this case, some companies suggest the following options: 
· Option 1: Introduce prohibit timer [2]
· Option 2: Introduce numberOfChangedTriggeringCell [3]
In general, we think that both options are valid to be considered, since subsequent MR can not be sent in a proper time even though we have additional means i.e. reportInterval and reportAmount. 
Proposal 5: RAN2 to discuss whether prohibit timer or numberOfChangedTriggeringCells are needed on top of numberOfTriggeringCells. 
2.6	Flight path reporting enhancement
RAN2 agreed to adopt location list of waypoints (3D location information) and optional timestamp as the basic content of flight path report. It is FFS on reporting format and initial flight path reporting (i.e. what information to report and how). 
In NR, the UE can include detailed location information in the CommonLocationInfo as follows:
CommonLocationInfo information element
-- ASN1START
-- TAG-COMMONLOCATIONINFO-START

CommonLocationInfo-r16 ::= SEQUENCE {
    gnss-TOD-msec-r16          OCTET STRING     OPTIONAL,
    locationTimestamp-r16      OCTET STRING     OPTIONAL,
    locationCoordinate-r16     OCTET STRING     OPTIONAL,
    locationError-r16          OCTET STRING     OPTIONAL,
    locationSource-r16         OCTET STRING     OPTIONAL,
    velocityEstimate-r16       OCTET STRING     OPTIONAL
}

-- TAG-COMMONLOCATIONINFO-STOP
-- ASN1STOP

	CommonLocationInfo field descriptions

	gnss-TOD-msec
Parameter type gnss-TOD-msec defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationTimeStamp
Parameter type DisplacementTimeStamp defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationCoordinate
Parameter type LocationCoordinates defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationError
Parameter LocationError defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	locationSource
Parameter LocationSource defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

	velocityEstimate
Parameter type Velocity defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.



We understand that existing location information can serve UAV use cases and there is no need to define new information and/or reporting format. Since it is up to application layer how to construct detailed location information, there seems no further specification efforts on clarifying which information needs to be included in the CommonLocationInfo. In addition, we think that the 
Proposal 6: For initial flight path reporting, the existing IE CommonLocationInfo is reused to transfer location list of waypoints and optional timestamp. 
As in LTE, we think the flight path availability from aerial UE to gNB through RRC (e.g. xxxComplete message) needs to be supported. Based on its availability, network retrieves flight path information from aerial UE through RRC (e.g. UE information procedure) is supported
Proposal 7: Availability of flight path information from aerial UE to gNB through RRC (e.g. xxxComplete message) is supported in NR, with LTE as baseline. 
Proposal 8: Based on the reported availability of flight path information, network retrieves flight path information from aerial UE through RRC (e.g. UE information procedure) is supported in NR, with LTE as baseline. 
RAN2 agreed to allow the flight path to be updated, but details are left to FFS. Before discussing the details, it would be good to confirm whether the following cases are to be considered for flight path update. 
· Case 1: Flight path update due to the changed waypoint and/or timestamp
· Case 2: Flight path update due to the outdated (passed) waypoint. 
Proposal 9: RAN2 to discuss whether the following cases are considered for flight path update: 
· Case 1: Flight path update due to the changed waypoint and/or timestampt
· Case 2: Flight path update due to the outdated (passed) waypoint. 
Regardless of which case(s) are to be considered for flight path update, we think that network needs to configure whether UE is allowed to report updated flight path. Besides, network also needs to configure triggering condition(s) whether UE needs to inform the network of reporting its updated flight path. In order to support them, we think existing UE assistance information can be extended. 
Proposal 10: The UEAssistanceInformation message is used to indicate updated flight path. FFS on details. 
2.6	User consent 
RAN2 could not reach a consensus whether user conset is needed for location reporting in NR UAV. Since there was lengthy discussion on the necessity of user consent during Rel-17 NTN, one may consider that RAN2 should indicate to SA3 eariler whether there are potential issues in NR UAV. But we understand that the conclusion in Rel-17 NTN was that NW implementation (e.g. proprietary mechanims or provisonal means) can handle potential issues of user consent appropriately, and standard solutions will be studied in Rel-18 SI. 
In our understanding, the conclusion of Rel-17 NTN can be applied to NR UAV. In addition, location reporting will not be much different between LTE UAV and NR UAV. As there is no requirement on user consent for aerial UE's location reporting in LTE, it seems strange to have it solely in NR. Given the limited TU for this WI, we suggest to follow LTE design unless there is a request from other WGs e.g. SA3. 
[bookmark: _GoBack]Proposal 11: RAN2 not to study user consent for UAV use case in Rel-18, unless there is a request from other WGs (e.g. SA3). 
3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 not to introduce height-dependent scaling, triggering and combination. 
Proposal 2: RAN2 not to introduce numberOfTriggeringBeams in the report configuration. 
Proposal 3: RAN2 to deprioritize the applicability of numberOfTriggeringCells for inter-RAT events (e.g. event B1 and B2).  
Proposal 4: If numberOfTriggeringCells and reportOnLeave are configured for a certain event, the UE sends the MR to the NW only when the cell which is leaving the cellsTriggeredList, has been reported to the NW beforehand.
Proposal 5: RAN2 to discuss whether prohibit timer or numberOfChangedTriggeringCells are needed on top of numberOfTriggeringCells. 
Proposal 6: For initial flight path reporting, the existing IE CommonLocationInfo is reused to transfer location list of waypoints and optional timestamp. 
Proposal 7: Availability of flight path information from aerial UE to gNB through RRC (e.g. xxxComplete message) is supported in NR, with LTE as baseline. 
Proposal 8: Based on the reported availability of flight path information, network retrieves flight path information from aerial UE through RRC (e.g. UE information procedure) is supported in NR, with LTE as baseline. 
Proposal 9: RAN2 to discuss whether the following cases are considered for flight path update: 
· Case 1: Flight path update due to the changed waypoint and/or timestampt
· Case 2: Flight path update due to the outdated (passed) waypoint. 
Proposal 10: The UEAssistanceInformation message is used to indicate updated flight path. FFS on details. 
Proposal 11: RAN2 not to study user consent for UAV use case in Rel-18, unless there is a request from other WGs (e.g. SA3). 
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