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	Reason for change:
	Change 1: The ScheduledLocationTimeSupport and ScheduledLocationTimeSupportPerMode IE are UE capabilities, they should indicate which time bases that the UE supports for the scheduled location time, not to indicate whether the UE supports the scheduled location time request, because the scheduledLocationRequestSupported IE in each method-ProvideCapabilities is already existed to indicate whether the UE supports the scheduled location time request:
	scheduledLocationRequestSupported
This field, if present, indicates that the target device supports scheduled location requests – i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation – and the time base(s) supported for the scheduled location time.




Change 2: the ScheduledLocationTime in the CommonIEsRequestLocationInformation has a note saying that:  
	NOTE 1:	A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS 23.273 [42]).


That means if the UE is requested by a ScheduledLocationTime and UE reports a location estimate based on the request, network will assume the location measurements or location estimate is valid at the requested scheduled location time. However UE will also report a locationTimestamp in the CommonIEsProvideLocationInformation, indicating a UTC time when the location estimate is valid. If the requested scheduled location time and the UTC time that UE reports in the locationTimestamp are not same, network will have misunderstanding on which time the location measurements or location estimate should be assumed as valid.


	
	


	Summary of change:
	Change 1: change ‘scheduled location requests’ to ‘scheduled location time’ in ScheduledLocationTimeSupport and ScheduledLocationTimeSupportPerMode IE.

Change 2: add a field description in the locationTimestamp IE saying that ‘ If the target device is requested by ScheduledLocationTime in the CommonIEsRequestLocationInformation with the format of UTC time, the target device should set the UTC time of the locationTimestamp the same as that in the ScheduledLocationTime’.

Impact analysis
Impacted 5G architecture options: 
SA, (NG)EN-DC, NE-DC, NR-DC
Impacted functionality:
Scheduled location time 
Inter-operability: 
[bookmark: OLE_LINK19]For change 1, there is no inter-operability issue seen;
[bookmark: OLE_LINK3]For change 2, if the UE is implemented according to this CR while the network is not, there is no inter-operability issue; if the network is implemented according to this CR while the UE is not, network will have misunderstanding on which time the location measurements or location estimate should be assumed as valid if the UE reports the UTC time differently with the requested scheduled location time.


	
	

	Consequences if not approved:
	If change 1 is not approved, wrong description of ScheduledLocationTimeSupport and ScheduledLocationTimeSupportPerMode IE will show in 37.355;
If change 2 is not approved, network will have misunderstanding on which time the location measurements or location estimate should be assumed as valid if the UE reports the UTC time differently with the requested scheduled location time.
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[bookmark: _Toc52547251][bookmark: _Toc27765149][bookmark: _Toc52548311][bookmark: _Toc52547781][bookmark: _Toc52546721][bookmark: _Toc46486376][bookmark: _Toc37680806][bookmark: _Toc124534239]6.4.1	Common Lower-Level IEs

[bookmark: _Toc124534270]–	ScheduledLocationTimeSupport
The IE ScheduledLocationTimeSupport is used by the target device to indicate the time bases supported for scheduled location requeststime.
-- ASN1START

ScheduledLocationTimeSupport-r17 ::= SEQUENCE {
	utcTime-r17			ENUMERATED { supported }			OPTIONAL,
	gnssTime-r17		GNSS-ID-Bitmap						OPTIONAL,
	e-utraTime-r17		ENUMERATED { supported }			OPTIONAL,
	nrTime-r17			ENUMERATED { supported }			OPTIONAL,
	relativeTime-r17	ENUMERATED { supported }			OPTIONAL,
	...
}

-- ASN1STOP

[bookmark: _Toc124534271]–	ScheduledLocationTimeSupportPerMode
The IE ScheduledLocationTimeSupportPerMode is used by the target device to indicate the time bases supported for scheduled location requeststime for each positioning mode indicated by PositioningModes.
-- ASN1START

ScheduledLocationTimeSupportPerMode-r17 ::= SEQUENCE {
	utcTime-r17			PositioningModes								OPTIONAL,
	gnssTime-r17		SEQUENCE {
							posModes-r17		PositioningModes,
							gnss-TimeIDs-r17	GNSS-ID-Bitmap
						}												OPTIONAL,
	e-utraTime-r17		PositioningModes								OPTIONAL,
	nrTime-r17			PositioningModes								OPTIONAL,
	relativeTime-r17	PositioningModes								OPTIONAL,
	...
}

-- ASN1STOP
[bookmark: _Toc52548342][bookmark: _Toc124534274][bookmark: _Toc46486407][bookmark: _Toc37680836][bookmark: _Toc52547812][bookmark: _Toc52547282][bookmark: _Toc52546752]
6.4.2	Common Positioning

[bookmark: _Toc52547288][bookmark: _Toc52548348][bookmark: _Toc52547818][bookmark: _Toc52546758][bookmark: _Toc46486413][bookmark: _Toc37680842][bookmark: _Toc124534280]–	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
	]],
	[[
		integrityInfo-r17		IntegrityInfo-r17		OPTIONAL
	]]
}

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,
	...
}

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))

IntegrityInfo-r17 ::= SEQUENCE {
	horizontalProtectionLevel-r17		INTEGER (0..50000),
	verticalProtectionLevel-r17			INTEGER (0..50000)				OPTIONAL,
	achievableTargetIntegrityRisk-r17	INTEGER (10..90)				OPTIONAL,
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.



	CommonIEsProvideLocationInformation field descriptions

	locationEstimate
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for including this field are defined for the locationInformationType field in a Request Location Information message.

	velocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].

	locationError
This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The field includes information concerning the reason for the lack of location information. The LocationFailureCause 'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was requested, but no measurements or location estimate are available when the reportingInterval expired.

	earlyFixReport
This field shall be included if and only if the ProvideLocationInformation message contains early location measurements or an early location estimate. The target device shall set the values of this field as follows:
-	noMoreMessages: This is the only or last ProvideLocationInformation message used to deliver the entire set of early location information.
-	moreMessagesOnTheWay: This is one of multiple ProvideLocationInformation messages used to deliver the entire set of early location information (if early location information will not fit into a single message).
If this field is included, the IE SegmentationInfo shall not be included.

	locationSource
This field provides the source positioning technology for the location estimate.
NOTE 1:	In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.
NOTE 2:	The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry 'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and movement, e.g. accelerometers, gyros, magnetometers.

	locationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.If the target device is requested by ScheduledLocationTime in the CommonIEsRequestLocationInformation with the format of UTC time, the target device should set the UTC time of the locationTimestamp the same as that in the ScheduledLocationTime.

	segmentationInfo
This field indicates whether this ProvideLocationInformation message is one of many segments, as specified in clause 4.3.5

	integrityInfo
This field provides the integrity result for the locationEstimate.
-	horizontalProtectionLevel provides the HPL for the locationEstimate along the semi-major axis of the error ellipse. Scale factor 0.01 metre; range 0 – 500 metres.
[bookmark: _GoBack]-	verticalProtectionLevel provides the VPL for the locationEstimate. Scale factor 0.01 metre; range 0 – 500 metres.
-	achievableTargetIntegrityRisk indicates the achievable TIR for which the HPL and VPL are provided. The achievable TIR is given by P=10-0.1n [hour-1] where n is the value of achievableTargetIntegrityRisk and the range is 10-1 to 10-9 per hour. If this field is absent, the achievable TIR is the same as the targetIntegrityRisk in CommonIEsRequestLocationInformation.
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