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1. Introduction 
During last RAN2 #120 post email discussion [2], a number of proposals related to mobility control were discussed, following proposals were concluded by the rapporteur. 
Proposal 1: When event H1 or H2 triggers, the content of the measurement report is fully configurable by the network (i.e. it can contain UAV UEs height, CommonLocationInfo and RSRP/RSRQ measurement results). FFS which parameters from CommonLocationInfo are needed for UAV UEs.   
Proposal 2: Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported in NR Rel-18 UAV. FFS the details (e.g. whether new event or the combination of existing events is used).
Proposal 3: Height-dependent parameter scaling is not supported as a part of Rel-18 NR.
Proposal 4: Discuss the following aspects before enabling more than a single configuration (e.g. RRM configuration), each for a specific height region:
a) What happens with UE’s filters, variables, etc. when the switch between configurations happens? Is the behavior different than the one already specified e.g. for cell change?
b) Is there a mismatch between what the NW is aware of and the actual configuration the UE uses?
c) The benefit of multiple configurations versus H1/H2 reporting to the NW and waiting for the new configuration
d) Can the NW know and properly configure the LOS/NLOS boundary?

In this contribution, we would like to discuss the proposals in the email discussion conclusion and further study the FFS points related to mobility control for UAV. 
2. Discussion 
In this contribution, we would like to go over each proposal concluded in the email discussion [2] and further discuss detail and FFS point. 
Proposal 1: When event H1 or H2 triggers, the content of the measurement report is fully configurable by the network (i.e. it can contain UAV UEs height, CommonLocationInfo and RSRP/RSRQ measurement results). FFS which parameters from CommonLocationInfo are needed for UAV UEs.   

UAV reporting of height, location and velocity were agreed in Rel-18. In NR, network can configure the UE to include location information by setting includeCommonLocationInfo to TRUE in the following report configurations:
· EventTriggerConfigInterRAT
· PeriodicalReportConfigInterRAT
· EventTriggerConfig
· PeriodicalReportConfig

UE at least includes locationTimestamp, locationCoordinate, velocityEstimate in the CommonLocationinfo when network requested the UE to include location information. Therefore, UAV can reuse existing reporting mechanism. 
1>	if the includeCommonLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information that has not been reported is available, set the content of commonLocationInfo of the locationInfo as follows:
2>	include the locationTimestamp;
2>	include the locationCoordinate, if available;
2>	include the velocityEstimate, if available;
2>	include the locationError, if available;
2>	include the locationSource, if available;
2>	if available, include the gnss-TOD-msec,
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.



From TS37.355, each parameter are defined as follow:
DisplacementTimeStamp-r15 ::= CHOICE {
	utcTime-r15					UTC-Time-r15,
	gnssTime-r15				MeasurementReferenceTime,
	systemFrameNumber-r15		SFN-r15,
	measurementSFN-r15			INTEGER(-8192..9214),
	...
}

LocationCoordinates ::= CHOICE {
	ellipsoidPoint								Ellipsoid-Point,
	ellipsoidPointWithUncertaintyCircle			Ellipsoid-PointWithUncertaintyCircle,
	ellipsoidPointWithUncertaintyEllipse		EllipsoidPointWithUncertaintyEllipse,
	polygon										Polygon,
	ellipsoidPointWithAltitude					EllipsoidPointWithAltitude,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
												EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
	ellipsoidArc								EllipsoidArc,
	...,
	highAccuracyEllipsoidPointWithUncertaintyEllipse-v1510
								HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15,
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-v1510
								HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
	ha-EllipsoidPointWithScalableUncertaintyEllipse-v1680																				HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-v1680
								HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16
}

Velocity ::= CHOICE {
	horizontalVelocity							HorizontalVelocity,
	horizontalWithVerticalVelocity				HorizontalWithVerticalVelocity,
	horizontalVelocityWithUncertainty			HorizontalVelocityWithUncertainty,
	horizontalWithVerticalVelocityAndUncertainty
												HorizontalWithVerticalVelocityAndUncertainty,
	...
}

HorizontalWithVerticalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	verticalDirection			ENUMERATED{upward, downward},
	verticalSpeed				INTEGER(0..255)
}

Therefore, “proposal 1” made during email discussion [2] can be supported by existing NR location request and reporting mechanism without any specification change. 
Proposal 1: UAV can reuse existing NR location request and reporting mechanism (i.e. Network can set includeCommonLocationInfo to request UE to include location information in CommonLocationInfo) for periodic and event trigger measurement reporting (i.e. there is no specification change). 

As for “proposal 2” in the email discussion [2], it is proposal to combine event H1/H2 with other event Ax for measurement reporting when both events are fulfilled simultaneously. 
Proposal 2: Joint use of height-dependent condition and RSRP/RSRQ/SINR-based condition for measurement report triggering is supported in NR Rel-18 UAV. FFS the details (e.g. whether new event or the combination of existing events is used).
Most companies during the email discussion are supportive of combined events where both Ax and H1/H2 to be met to trigger the measurement report. One of the use cases is to handover vertical mobility, the network can handover the UE to neighbouring cell timely according to height and quality of cell. Another use case is to improve network handover UAV to a more suitable cell based on signal distribution by height. Allowing network to configure joint events simultaneously can reduce measurement reporting (at height network doesn’t want) and handover to a more suitable cell based on measurement. For example, event A4 (signal becomes better than a threshold) and event H1 (height higher than a threshold).
One question was raised during email discussion is that how standalone H1/H2 events co-exist with the combined events if they triggered at the same time. The other is detail of how combined event triggered.

There are different options to combine event Ax and Hx:
· Option 1: UE triggers measurement report when Ax_TTT expired (assume enter event Ax) and not leave event_Ax AND Hx_TTT expired (assume enter event Hx).
· Option 2: UE triggers measurement report when a new TTT expired. New TTT starts when UE enter event Ax AND event Hx.
· Option 3: UE triggers measurement report when UE enter event Ax AND event Hx (no TTT).

Option 3 may result in extra measurement reporting and ping-pong without TTT, therefore, it is not suggested. Option 1 and 2 are both acceptable. However, it seems easier to implement option 2. 

As for co-existence with combined H1/H2 events, Network will need to configure reportConfig for each event. Therefore, it is possible that network configures a different reportConfig for event Hx and combined Ax and Hx event. In this case, UE should follow network configuration event though when combined event is triggered, event Hx will also trigger.   

Proposal 2: For combined Ax and Hx events, the UE triggers measurement report when a single TTT expired. The TTT starts if the entry condition of event Ax and Hx are fulfilled during the corresponding timeToTrigger.

Proposal 3: UE sends measurement report based on network configuration for combined event Ax/Hx and standalone event Hx.


Proposal 4: Discuss the following aspects before enabling more than a single configuration (e.g. RRM configuration), each for a specific height region:
a) What happens with UE’s filters, variables, etc. when the switch between configurations happens? Is the behavior different than the one already specified e.g. for cell change?
b) Is there a mismatch between what the NW is aware of and the actual configuration the UE uses?
c) The benefit of multiple configurations versus H1/H2 reporting to the NW and waiting for the new configuration
d) Can the NW know and properly configure the LOS/NLOS boundary?

For the last “proposal 4” where multiple configurations based on height were discussed. The main arguments for the need on such configuration seem to be for different LOS and NLOS conditions. However, we are not seeing how the height can distinguish LOS and NLOS case. First we should identify the benefit of the multiple configuration based on height. And since this is not part of the WI, and it also seems RAN4 involvement, we would like to have a more discussion what specification impact would be as this seems to be quite complex. In our view, UE can report certain height using event Hx. Then network can already perform reconfiguration for RRM configuration. 
Proposal 4: RAN2 first evaluate the benefit and need before introducing multiple RRM configuration based on height.  
3. [bookmark: _Hlk47081425]Conclusion
Proposal 1: UAV can reuse existing NR location request and reporting mechanism (i.e. Network can set includeCommonLocationInfo to request UE to include location information in CommonLocationInfo) for periodic and event trigger measurement reporting (i.e. there is no specification change). 
Proposal 2: For combined Ax and Hx events, the UE triggers measurement report when a single TTT expired. The TTT starts if the entry condition of event Ax and Hx are fulfilled during the corresponding timeToTrigger.

Proposal 3: UE sends measurement report based on network configuration for combined event Ax/Hx and standalone event Hx.

Proposal 4: RAN2 first evaluate the benefit and need before introducing multiple RRM configuration based on height.  
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