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1 Introduction
UAV WI was completed  in RAN2#124 meeting. The following agreements on flightpath update and UE capabilities were achieved [1]:
Agreements on NS/OOBE
1. NR SIB5 includes aerial specific EUTRA NS values and SIB24 includes aerial specific NR NS values
2. Check if RAN4 if RAN2 needs to add additionaPmax-r18 in IE NR-NS-PmaxValueAerial-r18

Agreements on UE capabilities
- Understanding is that a UE that doesn’t support any frequency band that requires a aerial specific NS value, doesn’t need to implement the procedure for NS value.  FFS whether a capability need is needed.  
- sl-A2X capability, with BRID, DAA, and both granularity,  that also means that it supports dedicated A2X pools.   FFS if it is per UE or FS (as working assumption for CR we implement per UE)

Agreements on Flightpath update
1. Include FlightPathInfoReport in AS-Context within HandoverPreparationInformation (as already captured in the running CR).
2. UE initiate transmission of UAI again to the target cell if a UAI transmission was initiated during the last 1 second before receiving the reconfigurationWithSync.  Rapporteur to check if there are spec changes.
3. RAN2 can confirm the value zero can be configured for flightPathUpdateDistanceThr and flightPathUpdateTimeThr, and if there is any location/time change in waypoints, the UE should to indicate the flight path update when the value zero is configured.
4. Flightpath update indication can be triggered due to adding a single waypoint.
5. Flightpath update indication can be triggered due to removal of a single future waypoint, except if it is removing an outdated waypoints.
In terms of open issues for flightpath updating and UE capabilities, the following issues need to be addressed:
1 Whether additionalPmax-r18 is needed in NR-NS-PmaxValueAerial-r18. Note that a question has been asked to RAN4 and RAN2 is waiting for the reply.
2 To address the following Editor’s Notes from NR UE capability CR (R2-2313640)
This paper mainly discusses the above issues and provide some proposals on text modification. 
2 Discussion
2.1 Flight Path Reporting
In last meeting, RAN2 agreed that flightpath update indication can be triggered due to removal of a single future waypoint. The removal of waypoints does not include the removal of outdated waypoints. However, it is possible to remove all waypoints, including future waypoints. When flight path updating is performed in this case, the UE has to report an empty flight path information. According to RAN2 agreement, flightpath update indication will be also triggered in this scenario.
The following texts are part of flight path information procedure (see in clause 5.3.5.3[2]):
1>	set the content of the RRCReconfigurationComplete message as follows:
2>	if the UE has flight path information available:
3>	if the UE had not previously provided a flight path information since last entering RRC_CONNECTED state; or
3>	if at least one waypoint was not previously provided; or
3>	if at least one upcoming waypoint that was previously provided is being removed; or
3>	if flightPathUpdateDistanceThr is configured and for at least one waypoint, the 3D distance between the previously provided location and the new location is more than or equal to the distance threshold configured by flightPathUpdateDistanceThr; or
3> if flightPathUpdateTimeThr is configured and for at least one waypoint, the timestamp was not previously provided but is now available, or the time between the previously provided timestamp and the new timestamp, if available, is more than or equal to the time threshold configured by flightPathUpdateTimeThr:
4>	include flightPathInfoAvailable;
NOTE 0c:	If neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to include flightPathInfoAvailable when updated flight path information is available.
[bookmark: _GoBack]It is possible to remove all waypoints with future waypoints are included. In this case, the flight path update indication will still be triggered. But the current specification doesn't address such case when flight path information is empty. Therefore, it is proposed to add a note to clarify that flight path information is still available in case all waypoints are removed.
Proposal 1: it is proposed to add a note to clarify that flight path information is still available in case all waypoints are removed.
2.2 UAV UE Capabilities
As shown below,whether the indication nr-NS-PmaxListAerial-r18 is needed is still unclear.
–	AerialParameters
The IE AerialParameters is used to convey the capabilities supported by the UE for aerial operation.
AerialParameters information element
AerialParameters-r18 ::=               SEQUENCE {
   …
	nr-NS-PmaxListAerial-r18                  ENUMERATED {supported}                               OPTIONAL, -- Editor’s Note: Understanding is that a UE that doesn’t support any frequency band that requires an aerial specific NS value doesn’t need to implement the procedure for aerial specific NS value. Whether indication is needed is still FFS. This is only shown as placeholder.
}

ECC Report 309[4] study technical and operational conditions including out-of-band emission (OOBE) limits, which are valid for both LTE and 5G NR aerial UE. The reasons in ECC Decision (22)07 are quoted as follows[5]:
that there is a need for specific OOBE limits for aerial UE in some frequency bands to avoid interference to other services in some other bands (e.g. to protect MetSat or radar operations);
To meet the OOBE limits, NR needs to support the aerial-specific NS values in R18. So the indication nr-NS-PmaxListAerial-r18 needs to be retained.
ECC Decision (22)07 specifies that aerial UE operating in 1710-1785 MHz and 2500-2570 MHz / 2570-2620 MHz shall meet specific OOBE requirements. The original citation is shown below:
There is a need for OOBE limits for aerial UE operating in the following frequency bands:
1710-1785 MHz: Protection of MetSat operating in the 1675-1710 MHz frequency band
Out-of-band limit: -40 dBm/MHz in the frequency range 1675-1710 MHz for aerial UE operating in 1710-1785 MHz. 
2500-2570 MHz / 2570-2620 MHz: Protection of RAS operating in 2690 – 2700 MHz and radars operating in 2700-2900 MHz
Out-of-band limit: -50 dBm/MHz in the frequency range 2690-2900 MHz for aerial UE operating in 2500-2570 MHz or 2570-2620 MHz.
The text above means that not all frequency bands require an aerial-specific NS value. If the frequency bands supported by the UE don’t include any bands that require aerial-specific NS value, then the UE doesn’t need to implement related procedure. Given that the requirement of frequency bands follow regional regulations, the indication nr-NS-PmaxListAerial-r18 need to be set to corrspond with frequency band.
Proposal 2: the indication nr-NS-PmaxListAerial-r18 need to be set to corrspond with frequency band.
3 	Conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1: it is proposed to add a note to clarify that flight path information is still available in case all waypoints are removed.
Proposal 2: the indication nr-NS-PmaxListAerial-r18 need to be set to corrspond with frequency band.
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1>	set the content of RRCReestablishmentComplete message as follows:
2>	if the UE has  (updated)  flight path information available:
3>	if the UE had not previously provided a flight path information since last entering RRC_CONNECTED state; or
3>	if at least one waypoint was not previously provided; or
3>	if at least one upcoming waypoint or a timestamp corresponding to a waypoint location that was previously provided since last entering RRC_CONNECTED state is being removed; or
3>	if flightPathUpdateDistanceThr is configured and for at least one waypoint, the 3D distance between the previously provided location and the new location is more than or equal to the distance threshold configured by flightPathUpdateDistanceThr; or
3> if flightPathUpdateTimeThr is configured and for at least one waypoint, the timestamp was not previously provided but is now available, or the time difference between the previously provided timestamp and the new timestamp, if available, is more than or equal to the time threshold configured by flightPathUpdateTimeThr:
4>	include flightPathInfoAvailable;
NOTE 0c:	Except for the addition or removal of waypoint(s),Iif neither flightPathUpdateDistanceThr nor flightPathUpdateTimeThr is configured, it is up to UE implementation whether to include flightPathInfoAvailable when updated flight path information is available. All waypoints are removed also means flight path information is available
End of changes
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[bookmark: _Toc156130659][bookmark: _Toc60777428]6.3.3	UE capability information elements
[bookmark: _Toc156130660][bookmark: _Toc60777429]–	AccessStratumRelease
The IE AccessStratumRelease indicates the release supported by the UE.
AccessStratumRelease information element
-- ASN1START
-- TAG-ACCESSSTRATUMRELEASE-START

AccessStratumRelease ::= ENUMERATED {
                            rel15, rel16, rel17, rel18, spare4, spare3, spare2, spare1, ... }

-- TAG-ACCESSSTRATUMRELEASE-STOP
-- ASN1STOP

[bookmark: _Toc156130661]–	AerialParameters
The IE AerialParameters is used to convey the capabilities supported by the UE for aerial operation.
AerialParameters information element
-- ASN1START
-- TAG-AERIALPARAMETERS-START

AerialParameters-r18 ::=                      SEQUENCE {
    -- Support of Aerial UE features
    aerialUE-Capability-r18                       ENUMERATED {supported}                               OPTIONAL,
    -- Support of altitude measurement and event H1/H2-triggered reporting
    altitudeMeas-r18                              ENUMERATED {supported}                               OPTIONAL,
    -- Support of altitude based measurement configuration of SSB-ToMeasure
    altitudeBasedSSB-ToMeasure-r18                ENUMERATED {supported}                               OPTIONAL,
    -- Support of events A3H1, A3H2, A4H1, A4H2, A5H1, A5H2
    eventAxHy-r18                                 ENUMERATED {supported}                               OPTIONAL,
    -- Support of flight path reporting
    flightPathReporting-r18                       ENUMERATED {supported}                               OPTIONAL,
    -- Support of flight path availability indication via UAI
    flightPathAvailabilityIndicationUAI-r18       ENUMERATED {supported}                               OPTIONAL,
    -- Support of numberOfTriggeringCells for eventA3, eventA4, and eventA5, and additionally, if the UE supports eventAxHy-r18,
    -- support of numberOfTriggeringCells for eventA3H1, eventA3H2, eventA4H1, eventA4H2, eventA5H1, and eventA5H2
    multipleCellsMeasExtension-r18                ENUMERATED {supported}                               OPTIONAL,
    -- Support aerial-specific Ns and Pmax list broadcasted by the cell

    nr-NS-PmaxListAerial-r18 ::=              SEQUENCE {
    freqBandIndicatorNR-Aerial-r18              FreqBandIndicatorNR         OPTIONAL,   -- Cond OptULNotSIB2
    nr-NS-PmaxListAerialIndication-r18                                    ENUMERATED {supported}                               OPTIONAL, 
}
-- Editor's Note:
    -- Understanding is that a UE that doesn't support any frequency band that requires an aerial specific NS value doesn't need to
    -- implement the procedure for aerial specific NS value. Whether indication is needed is still FFS. This is only shown as
    -- placeholder. Support of reporting only the measurement report corresponding to the event with the smallest value between the
    -- altitude of the UAV and the altitude threshold for which the altitude-related entering condition e.g. A3H1-2 is satisfied, when
    -- multiple events of the same type (Hx or AxHy) for the same MO (for AxHy) are triggered simultaneously.
    simulMultiTriggerSingleMeasReport-r18         ENUMERATED {supported}                               OPTIONAL,
    -- Support of A2X service(s) using PC5 Sidelink and dedicated resource pool for A2X service(s)
    sl-A2X-Service-r18                            ENUMERATED {brid, daa, bridAndDAA}                   OPTIONAL,
    -- Editor's Note: Granularity of this capability, e.g. per UE/band/FS is still FFS. Depending on the conclusion, this may need to
    -- be moved.
    ...
}

-- TAG-AERIALPARAMETERS-STOP
-- ASN1STOP
End of changes
