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	Reason for change:
	[bookmark: _Hlk85807835]In 23.032 CR 0015 R1 two new high accuracy shapes were added. The shapes are used by various 5GS, EPS protocols such as the LPP protocol (TS 37.355). The LPP protocol do however also support inclusions of Information Elements defined by the OMA LPPe protocol (ref [20] in 37.355). The LPPe protocol defines uncertainty ranges that are larger than what is defined in the high accuracy shapes of 23.032 (in 23.032 maximum uncertainty is approximately 46.5 m while LPPe allows an uncertainty beyond 200m). 

This has the implication that location information from the UE using LPP/LPPe protocol in common scenarios cannot be conveyed using the high accuracy shapes. This leads to a loss of accuracy, especially in cases when horizontal uncertainty is above 46.4 m and vertical location is of high accuracy. This as the legacy shapes for vertical component has a granularity of 1 m and minimum uncertainty of 1.13 m. 

Thus, it is needed to in a backward compatible way extend the uncertainty range of high accuracy shapes to align with the LPPe protocol.

	
	

	Summary of change:
	Introducing two high accuracy GAD shapes where uncertainty range can be configured to align with existing shapes or align with uncertainty ranges of LPPe. The main change with respect to existing GAD shape is the below representation
For HA-EllipsoidPointWithScalableUncertaintyEllipse 
U:           Uncertainty Range
                Bit value 0           High Accuracy default uncertainty range used.
                Bit value 1           High Accuracy Extended Uncertainty Range used.
For HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid 
HU: Horizontal Uncertainty Range
                Bit value 0           High Accuracy default uncertainty range used.
                Bit value 1           High Accuracy Extended Uncertainty Range used.
VU: Vertical Uncertainty Range
                Bit value 0           High Accuracy default uncertainty range used.
                Bit value 1           High Accuracy Extended Uncertainty Range used.


	
	

	Consequences if not approved:
	In 5GS, EPS, if LPPe is used, for some ranges of reported uncertainties the high accuracy shapes cannot be used which leads to a loss in accuracy. This may imply challenges to fulfil e.g., regulatory requirements.
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Beginning of Changes
[bookmark: _Toc90719557][bookmark: _Toc52548311][bookmark: _Toc52547781][bookmark: _Toc52547251][bookmark: _Toc52546721][bookmark: _Toc46486376][bookmark: _Toc37680806][bookmark: _Toc27765149][bookmark: _Toc90719511][bookmark: _Toc52548265][bookmark: _Toc52547735][bookmark: _Toc52547205][bookmark: _Toc52546675][bookmark: _Toc46486330][bookmark: _Toc37680760][bookmark: _Toc27765103]6.4.1	Common Lower-Level IEs
[bookmark: _Toc90719558][bookmark: _Toc52548312][bookmark: _Toc52547782][bookmark: _Toc52547252][bookmark: _Toc52546722][bookmark: _Toc46486377][bookmark: _Toc37680807][bookmark: _Toc27765150]–	AccessTypes
The IE AccessTypes is used to indicate several cellular access types using a bit map.
<Skip unmodified changes>
–	HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid
The IE HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15]; High Accuracy Ellipsoid point with altitude and scalable uncertainty ellipsoid.
-- ASN1START

HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16 ::= SEQUENCE {
	degreesLatitude-r16				         INTEGER(-2147483648..2147483647),
	degreesLongitude-r16			         INTEGER(-2147483648..2147483647),
	altitude-r16					         INTEGER(-64000..1280000),
	uncertaintySemiMajor-r16		         INTEGER (0..255),
	uncertaintySemiMinor-r16		         INTEGER (0..255),
	orientationMajorAxis-r16		         INTEGER (0..179),
	horizontalConfidence-r16		         INTEGER (0..100),
	uncertaintyAltitude-r16			         INTEGER (0..255),
	verticalConfidence-r16			         INTEGER (0..100),
	ha-HorizontalExtendedRangeUsed-r16		 ENUMERATED {true}			OPTIONAL,
	ha-VerticalExtendedRangeUsed-r16		 ENUMERATED {true}			OPTIONAL
}

-- ASN1STOP

–	HA-EllipsoidPointWithScalableUncertaintyEllipse
The IE HA-EllipsoidPointWithScalableUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15]; High Accuracy Ellipsoid point with scalable uncertainty ellipse.
-- ASN1START

HA-EllipsoidPointWithScalabilityUncertaintyEllipse-r16 ::= SEQUENCE {
	degreesLatitude-r16							INTEGER(-2147483648..2147483647),
	degreesLongitude-r16						INTEGER(-2147483648..2147483647),
	altitude-r16								INTEGER(-64000..1280000),
	uncertaintySemiMajor-r16					INTEGER (0..255),
	uncertaintySemiMinor-r16					INTEGER (0..255),
	orientationMajorAxis-r16					INTEGER (0..179),
	horizontalConfidence-r16					INTEGER (0..100),
	uncertaintyAltitude-r16						INTEGER (0..255),
	verticalConfidence-r16						INTEGER (0..100),
	ha-ExtendedUncertaintyRangeUsed-r16			ENUMERATED {true}			OPTIONAL
}

-- ASN1STOP


[bookmark: _Toc90719574][bookmark: _Toc52548328][bookmark: _Toc52547798][bookmark: _Toc52547268][bookmark: _Toc52546738][bookmark: _Toc46486393][bookmark: _Toc37680822][bookmark: _Toc27765165]–	HighAccuracyEllipsoidPointWithUncertaintyEllipse
The IE HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

HighAccuracyEllipsoidPointWithUncertaintyEllipse-r15 ::= SEQUENCE {
	degreesLatitude-r15				INTEGER(-2147483648..2147483647),
	degreesLongitude-r15			INTEGER(-2147483648..2147483647),
	uncertaintySemiMajor-r15		INTEGER (0..255),
	uncertaintySemiMinor-r15		INTEGER (0..255),
	orientationMajorAxis-r15		INTEGER (0..179),
	confidence-r15					INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc90719575][bookmark: _Toc52548329][bookmark: _Toc52547799][bookmark: _Toc52547269][bookmark: _Toc52546739][bookmark: _Toc46486394][bookmark: _Toc37680823][bookmark: _Toc27765166]–	HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid
The IE HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASN1START

HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15 ::= SEQUENCE {
	degreesLatitude-r15				INTEGER(-2147483648..2147483647),
	degreesLongitude-r15			INTEGER(-2147483648..2147483647),
	altitude-r15					INTEGER(-64000..1280000),
	uncertaintySemiMajor-r15		INTEGER (0..255),
	uncertaintySemiMinor-r15		INTEGER (0..255),
	orientationMajorAxis-r15		INTEGER (0..179),
	horizontalConfidence-r15		INTEGER (0..100),
	uncertaintyAltitude-r15			INTEGER (0..255),
	verticalConfidence-r15			INTEGER (0..100)
}

-- ASN1STOP

[bookmark: _Toc90719576][bookmark: _Toc52548330][bookmark: _Toc52547800][bookmark: _Toc52547270][bookmark: _Toc52546740][bookmark: _Toc46486395][bookmark: _Toc37680824][bookmark: _Toc27765167]–	HorizontalVelocity
The IE HorizontalVelocity is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalVelocity ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047)
}

-- ASN1STOP

[bookmark: _Toc90719577][bookmark: _Toc52548331][bookmark: _Toc52547801][bookmark: _Toc52547271][bookmark: _Toc52546741][bookmark: _Toc46486396][bookmark: _Toc37680825][bookmark: _Toc27765168]–	HorizontalWithVerticalVelocity
The IE HorizontalWithVerticalVelocity is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

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

-- ASN1STOP

[bookmark: _Toc90719578][bookmark: _Toc52548332][bookmark: _Toc52547802][bookmark: _Toc52547272][bookmark: _Toc52546742][bookmark: _Toc46486397][bookmark: _Toc37680826][bookmark: _Toc27765169]–	HorizontalVelocityWithUncertainty
The IE HorizontalVelocityWithUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

HorizontalVelocityWithUncertainty ::= SEQUENCE {
	bearing						INTEGER(0..359),
	horizontalSpeed				INTEGER(0..2047),
	uncertaintySpeed			INTEGER(0..255)
}

-- ASN1STOP

[bookmark: _Toc90719579][bookmark: _Toc52548333][bookmark: _Toc52547803][bookmark: _Toc52547273][bookmark: _Toc52546743][bookmark: _Toc46486398][bookmark: _Toc37680827][bookmark: _Toc27765170]–	HorizontalWithVerticalVelocityAndUncertainty
The IE HorizontalWithVerticalVelocityAndUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].
-- ASN1START

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

-- ASN1STOP

[bookmark: _Toc90719580][bookmark: _Toc52548334][bookmark: _Toc52547804][bookmark: _Toc52547274][bookmark: _Toc52546744][bookmark: _Toc46486399][bookmark: _Toc37680828][bookmark: _Toc27765171]–	LocationCoordinateTypes
The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].
-- ASN1START

LocationCoordinateTypes ::= SEQUENCE {
	ellipsoidPoint											BOOLEAN,
	ellipsoidPointWithUncertaintyCircle						BOOLEAN,
	ellipsoidPointWithUncertaintyEllipse					BOOLEAN,
	polygon													BOOLEAN,
	ellipsoidPointWithAltitude								BOOLEAN,
	ellipsoidPointWithAltitudeAndUncertaintyEllipsoid		BOOLEAN,
	ellipsoidArc											BOOLEAN,
	...,
	[[
		highAccuracyEllipsoidPointWithUncertaintyEllipse-r15
															BOOLEAN		OPTIONAL, -- Need ON
		highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15
															BOOLEAN		OPTIONAL  -- Need ON
	]],
	[[
		hA-EllipsoidPointWithScalableUncertaintyEllipse-r16
															BOOLEAN		OPTIONAL, -- Need ON
		ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16
															BOOLEAN		OPTIONAL  -- Need ON
	]]
}

-- ASN1STOP


Next Change
[bookmark: _Toc90719588][bookmark: _Toc52548342][bookmark: _Toc52547812][bookmark: _Toc52547282][bookmark: _Toc52546752][bookmark: _Toc46486407][bookmark: _Toc37680836]6.4.2	Common Positioning
[bookmark: _Toc90719589][bookmark: _Toc52548343][bookmark: _Toc52547813][bookmark: _Toc52547283][bookmark: _Toc52546753][bookmark: _Toc46486408][bookmark: _Toc37680837]–	CommonIEsRequestCapabilities
The CommonIEsRequestCapabilities carries common IEs for a Request Capabilities LPP message Type.
<Skip unmodified changes>

[bookmark: _Toc90719594][bookmark: _Toc52548348][bookmark: _Toc52547818][bookmark: _Toc52547288][bookmark: _Toc52546758][bookmark: _Toc46486413][bookmark: _Toc37680842]–	CommonIEsProvideLocationInformation
The CommonIEsProvideLocationInformation carries common IEs for a Provide Location Information LPP message Type.
-- ASN1START

CommonIEsProvideLocationInformation ::= SEQUENCE {
	locationEstimate			LocationCoordinates		OPTIONAL,
	velocityEstimate			Velocity				OPTIONAL,
	locationError				LocationError			OPTIONAL,
	...,
	[[	earlyFixReport-r12		EarlyFixReport-r12		OPTIONAL
	]],
	[[	locationSource-r13		LocationSource-r13		OPTIONAL,
		locationTimestamp-r13	UTCTime					OPTIONAL
	]],
	[[
		segmentationInfo-r14	SegmentationInfo-r14	OPTIONAL		-- Cond Segmentation
	]]
}

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-r16																				HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,	
	ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16
							    HA-EllipsoidPointWithScalableUncertaintyEllipse-r16
	
}

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

LocationError ::= SEQUENCE {
	locationfailurecause			LocationFailureCause,
	...
}

LocationFailureCause ::= ENUMERATED {
	undefined,
	requestedMethodNotSupported,
	positionMethodFailure,
	periodicLocationMeasurementsNotAvailable,
	...
}

EarlyFixReport-r12 ::= ENUMERATED {
	noMoreMessages,
	moreMessagesOnTheWay
}

LocationSource-r13 ::= BIT STRING {	a-gnss				(0),
									wlan				(1),
									bt					(2),
									tbs					(3),
									sensor				(4),
									ha-gnss-v1510		(5),
									motion-sensor-v1550 (6),
									dl-tdoa-r16 		(7),
									dl-aod-r16			(8) } (SIZE(1..16))

-- ASN1STOP



Next Change
[bookmark: _Toc27765178][bookmark: _Toc90719597][bookmark: _Toc52548351][bookmark: _Toc52547821][bookmark: _Toc52547291][bookmark: _Toc52546761][bookmark: _Toc46486416][bookmark: _Toc37680845]6.4.3	Common NR Positioning Information Elements
[bookmark: _Toc90719598][bookmark: _Toc52548352][bookmark: _Toc52547822][bookmark: _Toc52547292][bookmark: _Toc52546762][bookmark: _Toc46486417]–	DL-PRS-ID-Info
The IE DL-PRS-ID-Info provides the IDs of the reference TRPs' DL-PRS Resources.
-- ASN1START

DL-PRS-ID-Info-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-DL-PRS-ResourceID-List-r16	SEQUENCE (SIZE (1..nrMaxResourceIDs-r16)) OF
													NR-DL-PRS-ResourceID-r16
																			OPTIONAL, -- Need ON
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16
																			OPTIONAL  -- Need ON
}

-- ASN1STOP



[bookmark: _Toc90719616][bookmark: _Toc52548370][bookmark: _Toc52547840][bookmark: _Toc52547310][bookmark: _Toc52546780][bookmark: _Toc46486435]–	ReferencePoint
The IE ReferencePoint provides a well-defined location relative to which other locations may be defined.
-- ASN1START

ReferencePoint-r16 ::= SEQUENCE {
	referencePointGeographicLocation-r16 		CHOICE {
		location3D-r16 			EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,
		ha-location3D-r16 		HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15,
		...,
		hA-EllipsoidPointWithScalableUncertaintyEllipse-r16																				HA-EllipsoidPointWithScalableUncertaintyEllipse-r16,	
		ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid-r16
							    HA-EllipsoidPointWithScalableUncertaintyEllipse-r16

	},
	...
}

-- ASN1STOP

	ReferencePoint field descriptions

	referencePointGeographicLocation
This field provides the geodetic location of the reference point.



End of Changes
