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Discussion and Decision
1      Introduction
In the RAN2#101bis meeting, the following was agreed [1] : 
1. Provide threshold(s) in meters at least through dedicated RRC signaling. Using system information is FFS.
2. Event of UE’s height is above threshold(s) can trigger report. The content of the report are FFS. It can be discussed in the running RRC CR email discussion.
3. Introduce the number of triggered cells for interference detection for UAV UE. FFS the sum of RSRP.
4. The flight path information provided from UE to eNB through RRC is supported. The trigger condition and content of the information is FFS.
This contribution discusses on the remaining issues for Aerial UEs and provides the corresponding solutions.
2      Discussion
The content of height based reporting
Including location information in addition to height reporting is preferable for network to identify Aerial UE’s status and it is a good timing for Aerial UE to report its detail coordinate, time and speed information. In current TS36.331, the LocationInfo IE already includes ellipsoid coordinate information, horizontalVelocity, and gnssTOD-msec. As there also exists vertical velocity for Aerial UEs when it is ascending from the ground to air or vise versa, and adding vertical velocity (more precise if the drone is equipped with variometer)is helpful for network accurately knowing the Aerial UE’s air-borne status (especially the ascending and descending status)and providing aerial specific service, thus it is useful to introduce the vertical velocity in the LocationInfo information element. In TS36.355 LPP, there already specified with element HorizontalWithVerticalVelocityAndUncertainty that contains verticalDirection, verticalSpeed, verticalUncertaintySpeed. This is IE can also be included in the LocationInfo IE in TS36.331 (as shown in the Annex A). 
Observation1: In addition to height information, vertical velocity is also helpful for network to identify status (ascending/descending) of Aerial UEs.

Proposal1: LocationInfo is necessary to be included in height based reporting. 

Proposal2: In addition to ellipsoid coordinate, horizontalVelocity and gnssTOD-msce,  HorizontalWithVertialVelocityAndUncertity can also be included in LocationInfo IE.
Triggering condition and content of the flight path info
· Triggering condition

The network polling based approach can be a baseline for triggering the flight path information reporting, as the event based triggering will bring issues such as though eNB is requesting for the flight path, the triggering condition of the event is not fulfilled (if the existing event is used)and the flight path from UE cannot be reported. Regarding the periodical reporting of flight path, it depends on how frequently the Aerial UE changes its path. If the UE follows the determined route, there is no necessity to periodically report its flight path to increase unnecessary signalling. In case of the changing of flight path, event based reporting can be utilized.

Proposal 3: The network polling approach shall be a baseline for triggering flight path information reporting.  

· Content of the flight path

Regarding the content of the flight path, a list of waypoints (including starting, ending points and imminent waypoints) is necessary to be included in the path information. Also, the number of the waypoints can be configurable except the starting and ending points. 

Proposal 4: A list of waypoints (including starting, ending points and imminent waypoints) is necessary to be included in the flight path information.
3      Conclusion 
In this paper, we attempted to address the open issues (detection of airborne status of UE, detection and mitigation of UL and DL interference and mobility enhancement. Consequently, the followings are observed and proposed.
Observation1: In addition to height information, vertical velocity is also helpful for network to identify status (ascending/descending) of Aerial UEs.

Proposal1: LocationInfo is necessary to be included in height based reporting. 

Proposal2: In addition to ellipsoid coordinate, horizontalVelocity and gnssTOD-msce,  HorizontalWithVertialVelocityAndUncertity can also be included in LocationInfo IE.
Proposal 3: The network polling approach shall be a baseline for triggering flight path information reporting.
Proposal 4: A list of waypoints (including starting, ending points and imminent waypoints) is necessary to be included in the flight path information.
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ANNEX 

Annex A: LocationInfo
LocationInfo information element

-- ASN1START

LocationInfo-r10 ::=
SEQUENCE {


locationCoordinates-r10




CHOICE {



ellipsoid-Point-r10





OCTET STRING,



ellipsoidPointWithAltitude-r10


OCTET STRING,


...,



ellipsoidPointWithUncertaintyCircle-r11




OCTET STRING,



ellipsoidPointWithUncertaintyEllipse-r11



OCTET STRING,



ellipsoidPointWithAltitudeAndUncertaintyEllipsoid-r11
OCTET STRING,



ellipsoidArc-r11









OCTET STRING,



polygon-r11











OCTET STRING

},


horizontalVelocity-r10




OCTET STRING



OPTIONAL,

gnss-TOD-msec-r10





OCTET STRING



OPTIONAL,


...
[[ 
HorizontalWithVerticalVelocityAndUncertainty-rX        OCTET STRING      OPTIONAL,

]]
}

-- ASN1STOP

	LocationInfo field descriptions

	ellipsoidArc
Parameter EllipsoidArc defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	ellipsoid-Point
Parameter Ellipsoid-Point defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	ellipsoidPointWithAltitude

Parameter EllipsoidPointWithAltitude defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid
Parameter EllipsoidPointWithAltitudeAndUncertaintyEllipsoid defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	ellipsoidPointWithUncertaintyCircle
Parameter Ellipsoid-PointWithUncertaintyCircle defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	ellipsoidPointWithUncertaintyEllipse
Parameter EllipsoidPointWithUncertaintyEllipse defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	gnss-TOD-msec

Parameter Gnss-TOD-msec defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	horizontalVelocity

Parameter HorizontalVelocity defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	HorizontalWithVerticalVelocityAndUncertainty 
Parameter HorizontalWithVerticalVelocityAndUncertainty defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.

	polygon

Parameter Polygon defined in TS36.355 [54]. The first/leftmost bit of the first octet contains the most significant bit.
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