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6.4
Common IEs

Common IEs comprise IEs that are applicable to more than one LPP positioning method.

6.4.1
Common Lower-Level IEs[…]
–
HorizontalWithVerticalVelocityAndUncertainty

The IE HorizontalWithVerticalVelocityAndUncertainty is used to describe a velocity shape as defined in 3GPP 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

–
LocationCoordinates
The IE LocationCoordinates defines a possible geographic shape as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

LocationCoordinates ::= CHOICE {


ellipsoidPoint







Ellipsoid-Point,


ellipsoidPointWithUncertaintyCircle


Ellipsoid-PointWithUncertaintyCircle,


ellipsoidPointWithUncertaintyEllipse

EllipsoidPointWithUncertaintyEllipse,


polygon









Polygon,


ellipsoidPointWithAltitude




EllipsoidPointWithAltitude,


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid













EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,


ellipsoidArc







EllipsoidArc,


...

}

-- ASN1STOP

–
LocationCoordinateTypes

The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

LocationCoordinateTypes ::= SEQUENCE {


ellipsoidPoint










BOOLEAN,


ellipsoidPointWithUncertaintyCircle





BOOLEAN,


ellipsoidPointWithUncertaintyEllipse




BOOLEAN,


polygon












BOOLEAN,


ellipsoidPointWithAltitude







BOOLEAN,


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

BOOLEAN,


ellipsoidArc










BOOLEAN,


...

}

-- ASN1STOP

–
Polygon

The IE Polygon is used to describe a geographic shape as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

Polygon ::= SEQUENCE (SIZE (3..15)) OF PolygonPoints
PolygonPoints ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607)

-- 24 bit field

}

-- ASN1STOP

–
PositioningModes

The IE PositioningModes is used to indicate several positioning modes using a bit map. 

-- ASN1START

PositioningModes ::= SEQUENCE {


posModes

BIT STRING {
standalone
(0),










ue-based
(1),










ue-assisted
(2)  } (SIZE (1..8)),


...

}

-- ASN1STOP

	PositioningModes field descriptions

	posModes

This field specifies the positioning mode(s). This is represented by a bit string, with a one‑value at the bit position means the particular positioning mode is addressed; a zero‑value means not addressed.


–
SegmentationInfo
The IE SegmentationInfo is used by a sender to indicate that LPP message segmentation is used, as specified in sub‑clause 4.3.5.

-- ASN1START

SegmentationInfo-r14 ::= ENUMERATED { noMoreMessages, moreMessagesOnTheWay }
-- ASN1STOP

	SegmentationInfo field descriptions

	SegmentationInfo 

noMoreMessages indicates that this is the only or last LPP message segment used to deliver the entire message body.

moreMessagesOnTheWay indicates that this is one of multiple LPP message segments used to deliver the entire message body.


–
Velocity

The IE Velocity defines a possible velocity shape as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

Velocity ::= CHOICE {


horizontalVelocity






HorizontalVelocity,


horizontalWithVerticalVelocity



HorizontalWithVerticalVelocity,


horizontalVelocityWithUncertainty


HorizontalVelocityWithUncertainty,


horizontalWithVerticalVelocityAndUncertainty













HorizontalWithVerticalVelocityAndUncertainty,


...

}

-- ASN1STOP

–
VelocityTypes

The IE VelocityTypes defines a list of possible velocity shapes as defined in 3GPP TS 23.032 [15]. 

-- ASN1START

VelocityTypes ::= SEQUENCE {


horizontalVelocity









BOOLEAN,


horizontalWithVerticalVelocity






BOOLEAN,


horizontalVelocityWithUncertainty





BOOLEAN,


horizontalWithVerticalVelocityAndUncertainty


BOOLEAN,


...

}

-- ASN1STOP

6.4.2
Common Positioning
[…]
–
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


]]

}




















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) } (SIZE(1..16))

-- 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 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each geographic shape follow the rules in [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 3GPP TS 23.032 [15]. Coding of the values of the various fields internal to each velocity shape follow the rules in [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: In this version of the specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.

	locationTimestamp

This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.

	segmentationInfo

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


[…]

6.5.1.4
OTDOA Location Information 

–
OTDOA-ProvideLocationInformation
The IE OTDOA-ProvideLocationInformation is used by the target device to provide OTDOA location measurements to the location server. It may also be used to provide OTDOA positioning specific error reason.

-- ASN1START

OTDOA-ProvideLocationInformation ::= SEQUENCE {


otdoaSignalMeasurementInformation
OTDOA-SignalMeasurementInformation
OPTIONAL,


otdoa-Error






OTDOA-Error






OPTIONAL,


...,

[[



otdoaSignalMeasurementInformation-NB-r14
OTDOA-SignalMeasurementInformation-NB-r14
OPTIONAL


]]
}

-- ASN1STOP

6.5.1.5
OTDOA Location Information Elements

–
OTDOA-SignalMeasurementInformation

The IE OTDOA-SignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP layer shall inform lower layers that inter-frequency RSTD measurements are stopped.
NOTE 1:
If there are more than 24 NeighbourMeasurementElement to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3.
NOTE 2:
If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement for the quasi co-located antenna ports of NPRS/PRS.
-- ASN1START

OTDOA-SignalMeasurementInformation ::= SEQUENCE {


systemFrameNumber

BIT STRING (SIZE (10)),


physCellIdRef


INTEGER (0..503),


cellGlobalIdRef


ECGI




OPTIONAL,


earfcnRef



ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef0

referenceQuality

OTDOA-MeasQuality

OPTIONAL,


neighbourMeasurementList
NeighbourMeasurementList,


...,


[[ earfcnRef-v9a0

ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef1


]],


[[ tpIdRef-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0



prsIdRef-r14

INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1



additionalPathsRef-r14









AdditionalPathList-r14
OPTIONAL,



nprsIdRef-r14

INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2



carrierFreqOffsetNB-Ref-r14








CarrierFreqOffsetNB-r14
OPTIONAL,

-- Cond NB-IoT



hyperSFN-r14

BIT STRING (SIZE (10))
OPTIONAL

-- Cond H-SFN

]],


[[



motionInfoRef-r15
MotionInfoRef-r15

OPTIONAL


]]
}

NeighbourMeasurementList ::= SEQUENCE (SIZE(1..24)) OF NeighbourMeasurementElement

NeighbourMeasurementElement ::= SEQUENCE {


physCellIdNeighbour

INTEGER (0..503),


cellGlobalIdNeighbour
ECGI




OPTIONAL,


earfcnNeighbour


ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef2

rstd




INTEGER (0..12711),


rstd-Quality


OTDOA-MeasQuality,


...,


[[ earfcnNeighbour-v9a0
ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef3


]],


[[ tpIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0



prsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1



delta-rstd-r14

INTEGER (0..5)


OPTIONAL,



additionalPathsNeighbour-r14









AdditionalPathList-r14
OPTIONAL,



nprsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2



carrierFreqOffsetNB-Neighbour-r14








CarrierFreqOffsetNB-r14
OPTIONAL

-- Cond NB-IoT

]],


[[



motionInfoNeighbour-r15









MotionInfoNeighbour-r15
OPTIONAL


]]
}
AdditionalPathList-r14 ::= SEQUENCE (SIZE(1..maxPaths-r14)) OF AdditionalPath-r14

maxPaths-r14    INTEGER ::= 2
MotionInfoRef-r15 ::= SEQUENCE {


timeSource-r15



ENUMERATED {servingCell, referenceCell, gnss, mixed, 












other, none, ...},


...

}

MotionInfoNeighbour-r15 ::= SEQUENCE {


delta-SFN-r15



INTEGER (-8192..8191),


...

}
-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef1
	The field is absent if the corresponding earfcnRef is present. Otherwise, the target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef2
	The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	NotSameAsRef3
	The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	ProvidedByServer0
	The target device shall include this field if a tpId for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer1
	The target device shall include this field if a prsID for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer2
	The target device shall include this field if an nprsID for this cell is included in the OTDOA-ProvideAssistanceData and if this cell is a NB-IoT only cell (without associated LTE PRS cell). Otherwise the field is absent.

	NB-IoT
	The target device shall include this field if the cell is a NB-IoT only cell (without associated LTE PRS cell). Otherwise the field is absent.

	H-SFN
	The target device shall include this field if it was able to determine a hyper SFN of the RSTD reference cell. 


	OTDOA-SignalMeasurementInformation field descriptions

	systemFrameNumber

If the motionInfoRef and motionInfoNeighbour fields are not present, this field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent neighbour cell RSTD measurement was performed. 
In case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is referenced. 
If the motionInfoRef and motionInfoNeighbour fields are present, this field specifies the SFN of the RSTD reference cell when the TOA measurement for the RSTD reference cell has been made.

	physCellIdRef 

This field specifies the physical cell identity of the RSTD reference cell.

	cellGlobalIdRef

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target shall provide this IE if it knows the ECGI of the RSTD reference cell.

	earfcnRef

This field specifies the EARFCN of the RSTD reference cell.

	referenceQuality

This field specifies the target device’s best estimate of the quality of the TOA measurement from the RSTD reference cell, TSubframeRxRef, where TSubframeRxRef is the time of arrival of the signal from the RSTD reference cell. 

When motionInfoRef and motionInfoNeighbour are both included, the target device shall not include measurement errors caused by motion of the target device in referenceQuality (e.g. the target device may assume the target device was stationary during OTDOA measurements).

	neighbourMeasurementList

This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with quality for each measurement.

	tpIdRef

This field specifies the transmission point ID of the RSTD reference cell.

	prsIdRef

This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

	additionalPathsRef 

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdRef

This field specifies the NPRS-ID of the RSTD reference cell.

	carrierFreqOffsetNB-Ref

This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnRef as defined in TS 36.101 [21]. 

	hyperSFN

This field specifies the hyper SFN as defined in [12] of the RSTD reference cell for the systemFrameNumber. 

	motionInfoRef
This field provides reference information concerning the movement of the target device and comprises the following subfields:
-
timeSource specifies the external time source to which UE time was locked during the OTDOA measurements. Enumerated value "mixed" indicates that UE time was locked to more than one external time source during OTDOA measurements (e.g. is applicable to a change in serving cell when the serving cell was used as a time source). The value "other" indicates some other external time source. The value "none" indicates that UE time was not locked to an external time source.
If this field is present, the target device shall also provide the IE Sensor-MotionInformation in IE Sensor‑ProvideLocationInformation.

	physCellIdNeighbour

This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

	cellGlobalIdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell at the time of measurement.

	earfcnNeighbour

This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

	rstd

This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3.

	rstd-Quality

This field specifies the target device’s best estimate of the quality of the measured rstd. 
When motionInfoRef and motionInfoNeighbour are both included, the target device shall not include measurement errors caused by motion of the target device in rstd-Quality (e.g. the target device may assume the target device was stationary during OTDOA measurements).

	tpIdNeighbour

This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

	prsIdNeighbour

This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

	delta-rstd

This field specifies the higher-resolution RSTD RSTD as defined in [18] subclause 9.1.10.4. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.4.

	additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdNeighbour

This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

	carrierFreqOffsetNB-Neighbour

This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnNeighbour as defined in TS 36.101 [21].

	motionInfoNeighbour
This field provides information concerning the movement of the target device and comprises the following subfields:
-
delta-SFN together with systemFrameNumber specifies the measurementSFN of the RSTD reference cell when the TOA measurement for this neighbour cell has been made for determining the rstd. The measurementSFN is given by systemFrameNumber + delta-SFN. (The actual SFN is the measurementSFN modulo 1024.). The measurementSFN is used in IE Sensor-MotionInformation to provide movement information corresponding to the TOA measurement time. 
If this field is present, the target device shall also provide the IE Sensor-MotionInformation in IE Sensor‑ProvideLocationInformation. 


–
OTDOA-SignalMeasurementInformation-NB

The IE OTDOA-SignalMeasurementInformation-NB is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP layer shall inform lower layers that inter-frequency RSTD measurements are stopped.
NOTE 1:
If there are more than 24 NeighbourMeasurementElement-NB to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3.

NOTE 2:
If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement for the quasi co-located antenna ports of NPRS/PRS.

-- ASN1START

OTDOA-SignalMeasurementInformation-NB-r14 ::= SEQUENCE {


systemFrameNumber-r14


BIT STRING (SIZE (10)),


physCellIdRef-r14



INTEGER (0..503),


cellGlobalIdRef-r14



ECGI




OPTIONAL,


earfcnRef-r14




ARFCN-ValueEUTRA-r14
OPTIONAL,
-- Cond NotSameAsRef0


referenceQuality-r14


OTDOA-MeasQuality

OPTIONAL,


neighbourMeasurementList-r14
NeighbourMeasurementList-NB-r14,


tpIdRef-r14





INTEGER (0..4095)

OPTIONAL,
-- Cond ProvidedByServer0


prsIdRef-r14




INTEGER (0..4095)

OPTIONAL,
-- Cond ProvidedByServer1


additionalPathsRef-r14


AdditionalPathList-r14
OPTIONAL,


nprsIdRef-r14




INTEGER (0..4095)

OPTIONAL,
-- Cond ProvidedByServer2


carrierFreqOffsetNB-Ref-r14

CarrierFreqOffsetNB-r14
OPTIONAL,
-- Cond NB-IoT


hyperSFN-r14




BIT STRING (SIZE (10))
OPTIONAL,
-- Cond H-SFN


...

}

NeighbourMeasurementList-NB-r14 ::= SEQUENCE (SIZE(1..24)) OF NeighbourMeasurementElement-NB-r14
NeighbourMeasurementElement-NB-r14 ::= SEQUENCE {


physCellIdNeighbour-r14

INTEGER (0..503),


cellGlobalIdNeighbour-r14
ECGI




OPTIONAL,


earfcnNeighbour-r14


ARFCN-ValueEUTRA-r14
OPTIONAL,

-- Cond NotSameAsRef2


rstd-r14




INTEGER (0..12711),


rstd-Quality-r14


OTDOA-MeasQuality,


tpIdNeighbour-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0


prsIdNeighbour-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1


delta-rstd-r14



INTEGER (0..5)


OPTIONAL,


additionalPathsNeighbour-r14










AdditionalPathList-r14
OPTIONAL,


nprsIdNeighbour-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2


carrierFreqOffsetNB-Neighbour-r14









CarrierFreqOffsetNB-r14
OPTIONAL,

-- Cond NB-IoT


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsRef0
	The target device shall include this field if the EARFCN of the RSTD reference cell is not the same as the EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

	NotSameAsRef2
	The target device shall include this field if the EARFCN of this neighbour cell is not the same as the earfcnRef for the RSTD reference cell.

	ProvidedByServer0
	The target device shall include this field if a tpId for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer1
	The target device shall include this field if a prsID for this transmission point is included in the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

	ProvidedByServer2
	The target device shall include this field if an nprsID for this cell is included in the OTDOA-ProvideAssistanceData and if this cell is a NB-IoT only cell (without associated LTE PRS cell). Otherwise the field is absent.

	NB-IoT
	The target device shall include this field if the cell is a NB-IoT only cell (without associated LTE PRS cell). Otherwise the field is absent.

	H-SFN
	The target device shall include this field if it was able to determine a hyper SFN of the RSTD reference cell. 


	OTDOA-SignalMeasurementInformation-NB field descriptions

	systemFrameNumber

This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent neighbour cell RSTD measurement was performed.

In case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is referenced.

	physCellIdRef 

This field specifies the physical cell identity of the RSTD reference cell.

	cellGlobalIdRef

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target shall provide this IE if it knows the ECGI of the RSTD reference cell.

	earfcnRef

This field specifies the EARFCN of the RSTD reference cell.

	referenceQuality

This field specifies the target device’s best estimate of the quality of the TOA measurement from the RSTD reference cell, TSubframeRxRef, where TSubframeRxRef is the time of arrival of the signal from the RSTD reference cell.

	neighbourMeasurementList

This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with quality for each measurement.

	tpIdRef

This field specifies the transmission point ID of the RSTD reference cell.

	prsIdRef

This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

	additionalPathsRef 

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdRef

This field specifies the NPRS-ID of the RSTD reference cell.

	carrierFreqOffsetNB-Ref

This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnRef as defined in TS 36.101 [21]. 

	hyperSFN

This field specifies the hyper SFN as defined in [12] of the RSTD reference cell for the systemFrameNumber. 

	physCellIdNeighbour

This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

	cellGlobalIdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell at the time of measurement.

	earfcnNeighbour

This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

	rstd

This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3.

	rstd-Quality

This field specifies the target device’s best estimate of the quality of the measured rstd.

	tpIdNeighbour

This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

	prsIdNeighbour

This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

	delta-rstd

This field specifies the higher-resolution RSTD RSTD as defined in [18] subclause 9.1.10.4. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.4.

	additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any additional path timing values.

	nprsIdNeighbour

This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

	carrierFreqOffsetNB-Neighbour

This field specifies the offset of the NB-IoT channel number to EARFCN given by earfcnNeighbour as defined in TS 36.101 [21].


–
OTDOA-MeasQuality

-- ASN1START

OTDOA-MeasQuality ::= SEQUENCE {


error-Resolution

BIT STRING (SIZE (2)),


error-Value



BIT STRING (SIZE (5)),


error-NumSamples

BIT STRING (SIZE (3))



OPTIONAL,


...

}

-- ASN1STOP

	OTDOA-MeasQuality field descriptions

	error-Resolution

This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:


'00'


5   meters


'01'


10 meters


'10'


20 meters


'11'


30 meters.

	error-Value

This field specifies the target device’s best estimate of the uncertainty of the OTDOA (or TOA) measurement.

The encoding on five bits is as follows:


'00000'
0 

to 
 (R*1-1) meters


'00001' 
R*1 
to
 (R*2-1) meters


'00010'
R*2 
to
 (R*3-1) meters


…


'11111'
 R*31 
meters or more;

where R is the resolution defined by error-Resolution field. 

E.g., R=20 m corresponds to 0-19 m, 20-39 m,…,620+ m. 

	error-NumSamples

If the error-Value field provides the sample uncertainty of the OTDOA (or TOA) measurement, this field specifies how many measurements have been used by the target device to determine this (i.e., sample size). Following 3 bit encoding is used:

‘000’

Not the baseline metric


'001'

5-9


'010'

10-14


'011'

15-24


'100'

25-34


'101'

35-44


'110' 

45-54


'111'

55 or more.

In case of the value ‘000’, the error-Value field contains the target device’s best estimate of the uncertainty of the OTDOA (or TOA) measurement not based on the baseline metric. E.g., other measurements such as signal-to-noise-ratio or signal strength can be utilized to estimate the error-Value.
If this field is absent, the value of this field is ‘000’.


–
AdditionalPath

The IE AdditionalPath is used by the target device to provide information about additional paths in association to the RSTD measurements in the form of a relative time difference and a quality value. The additional path relativeTimeDifference is the detected path timing relative to the detected path timing used for the rstd value [17], and each additional path can be associated with a quality value path-Quality.
-- ASN1START

AdditionalPath-r14 ::= SEQUENCE {


relativeTimeDifference-r14
INTEGER (-256..255),


path-Quality-r14


OTDOA-MeasQuality



OPTIONAL,


...

}

-- ASN1STOP

	AdditionalPath field descriptions

	relativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing used for the rstd value in units of 0.5 Ts, with Ts=1/(15000*2048) seconds. A positive value indicates that the particular path is later in time than the detected path used for RSTD; a negative value indicates that the particular path is earlier in time than the detected path used for RSTD.

	path-Quality

This field specifies the target device’s best estimate of the quality of the detected timing of the additional path.


6.5.1.6
OTDOA Location Information Request

–
OTDOA-RequestLocationInformation
The IE OTDOA-RequestLocationInformation is used by the location server to request OTDOA location measurements from a target device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour cells) are conveyed in the OTDOA-ProvideAssistanceData IE in a separate Provide Assistance Data message.

-- ASN1START

OTDOA-RequestLocationInformation ::= SEQUENCE {


assistanceAvailability

BOOLEAN,


...,


[[



multipathRSTD-r14

ENUMERATED { requested }
OPTIONAL,

-- Need ON


maxNoOfRSTDmeas-r14

INTEGER (1..32)



OPTIONAL        -- Need ON

]],

[[



motionMeasurements-r15
ENUMERATED { requested }
OPTIONAL

-- Need ON


]]
}

-- ASN1STOP

	OTDOA-RequestLocationInformation field descriptions

	assistanceAvailability

This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE means allowed and FALSE means not allowed.

	multipathRSTD
This field, if present, indicates that the target device is requested to report additional detected path timing information per RSTD reference and neighbour cell.

	maxNoOfRSTDmeas

This field, if present, indicates the maximum number of NeighbourMeasurementElement fields (i.e., RSTD measurements) the target device can provide in OTDOA-SignalMeasurementInformation.

	motionMeasurements
This field, if present, indicates that the target device is requested to report the motion measurements (motionInfoRef and motionInfoNeighbour) in OTDOA‑SignalMeasurementInformation.


6.5.1.7
OTDOA Capability Information

–
OTDOA-ProvideCapabilities
The IE OTDOA-ProvideCapabilities is used by the target device to indicate its capability to support OTDOA and to provide its OTDOA positioning capabilities to the location server. 

-- ASN1START

OTDOA-ProvideCapabilities ::= SEQUENCE {


otdoa-Mode

BIT STRING { 
ue-assisted 

(0),










ue-assisted-NB-r14
(1) } (SIZE (1..8)),


...,

supportedBandListEUTRA 

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA

OPTIONAL,


supportedBandListEUTRA-v9a0
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9a0






















OPTIONAL,

interFreqRSTDmeasurement-r10

ENUMERATED { supported }





OPTIONAL,


additionalNeighbourCellInfoList-r10
ENUMERATED { supported }





OPTIONAL,


prs-id-r14






ENUMERATED { supported }





OPTIONAL,


tp-separation-via-muting-r14

ENUMERATED { supported }





OPTIONAL,


additional-prs-config-r14


ENUMERATED { supported }





OPTIONAL,


prs-based-tbs-r14




ENUMERATED { supported }





OPTIONAL,


additionalPathsReport-r14


ENUMERATED { supported }





OPTIONAL,


densePrsConfig-r14




ENUMERATED { supported }





OPTIONAL,


maxSupportedPrsBandwidth-r14 

ENUMERATED { n6, n15, n25, n50, n75, n100, ...}
OPTIONAL,


prsOccGroup-r14





ENUMERATED { supported }





OPTIONAL,

prsFrequencyHopping-r14 


ENUMERATED { supported }





OPTIONAL,

maxSupportedPrsConfigs-r14


ENUMERATED { c2, c3 }






OPTIONAL,


periodicalReporting-r14



ENUMERATED { supported }





OPTIONAL,


multiPrbNprs-r14




ENUMERATED { supported }





OPTIONAL,


idleStateForMeasurements-r14

ENUMERATED { required }






OPTIONAL,


numberOfRXantennas-r14



ENUMERATED { rx1, ... }






OPTIONAL,

motionMeasurements-r15



ENUMERATED { supported }





OPTIONAL
}

maxBands INTEGER ::= 64

SupportedBandEUTRA ::= SEQUENCE {


bandEUTRA






INTEGER (1..maxFBI)
}

SupportedBandEUTRA-v9a0 ::=

SEQUENCE {


bandEUTRA-v9a0





INTEGER (maxFBI-Plus1..maxFBI2)

OPTIONAL

}

maxFBI







INTEGER
::=
64
-- Maximum value of frequency band indicator
maxFBI-Plus1





INTEGER ::= 65
-- lowest value extended FBI range

maxFBI2







INTEGER ::= 256
-- highest value extended FBI range

-- ASN1STOP

	OTDOA-ProvideCapabilities field descriptions

	otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular OTDOA mode is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: 

Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.

ue-assisted-NB: 
Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-IoT NPRS.

	SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry corresponding to each supported E‑UTRA band as defined in TS 36.101 [21]. In case the target device includes bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

	interFreqRSTDmeasurement

This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and between the frequency bands indicated in SupportedBandEUTRA.

	additionalNeighbourCellInfoList

This field, if present, indicates that the target device supports up to 3×24 OTDOA-NeighbourCellInfoElement in OTDOA‑NeighbourCellInfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each OTDOA-NeighbourCellInfoElement as specified in subclause 6.5.1.2.

	prs-id

This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in [16] and support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList.

	tp-separation-via-muting
This field, if present, indicates that the target device supports RSTD measurements for cells which have associated transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission points have the same physical cell identity as the associated cell, and where these transmission points are identified via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellInfo and OTDOA‑NeighbourCellInfoList.

	additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS configuration in PRS-Info IE comprise:

- support for prs-ConfigurationIndex > 2399;
- support for NPRS values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

	prs-based-tbs

This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

	additionalPathsReport

This field, if present, indicates that the target device supports reporting of timing information for additional detected paths for RSTD reference and each neighbour cell.

	densePrsConfig 

This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated with capability additional-prs-config which comprises:

- support for prs-ConfigurationIndex > 2404;

- support for NPRS values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).

In case additional-prs-config is present, this field is not present.

	maxSupportedPrsBandwidth 

This field, if present, indicates the maximum PRS bandwidth supported by the target device. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If this field is not present, the target device is assumed to support the PRS bandwidth associated with the target device type, which for LTE devices including Cat-M1/M2 is 100 resource blocks and for NB-IoT devices is 1 resource block.

	prsOccGroup 

This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a configured muting pattern applies per PRS occasion group.

	prsFrequencyHopping 

This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in [16].

	maxSupportedPrsConfigs

This field, if present, indicates that the target device supports multiple PRS configurations per cell. Enumerated value c2 indicates support for up to 2 configurations; c3 indicates support for up to 3 configurations.

	periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of RSTD measurements. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	multiPrbNprs

This field, if present, indicates that the target device supports NPRS configuration in more than one resource block (i.e., maxCarrier in PRS-Info-NB greater 1).

	idleStateForMeasurements

This field, if present, indicates that the target device requires idle state to perform RSTD measurements.

	numberOfRXantennas

This field is not applicable to NB-IoT devices.

This field, if present, indicates the number of UE downlink receive antennas for RSTD measurements (see 3GPP TS 36.133 [18]). Enumerated value rx1 indicates a single antenna receiver. If this field is absent, the target device is assumed to support two RX antennas for RSTD measurements. 

	motionMeasurements
This field, if present, indicates that the target device supports reporting of motion measurements (motionInfoRef and motionInfoNeighbour) in OTDOA‑SignalMeasurementInformation. The presence of this field implies presence of sensor-MotionInformationSup in IE Sensor‑ProvideCapabilities.


Editor’s Note: 
Whether the capability multiPrbNprs is needed or not is FFS.

6.5.1.8
OTDOA Capability Information Request

–
OTDOA-RequestCapabilities
The IE OTDOA-RequestCapabilities is used by the location server to request the capability of the target device to support OTDOA and to request OTDOA positioning capabilities from a target device. 

-- ASN1START

OTDOA-RequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.1.9
OTDOA Error Elements

–
OTDOA-Error
The IE OTDOA-Error is used by the location server or target device to provide OTDOA error reasons to the target device or location server, respectively. 

-- ASN1START

OTDOA-Error ::= CHOICE {


locationServerErrorCauses

OTDOA-LocationServerErrorCauses,


targetDeviceErrorCauses


OTDOA-TargetDeviceErrorCauses,

...

}

-- ASN1STOP

–
OTDOA-LocationServerErrorCauses
The IE OTDOA-LocationServerErrorCauses is used by the location server to provide OTDOA error reasons to the target device.

-- ASN1START

OTDOA-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{
undefined,









assistanceDataNotSupportedByServer,









assistanceDataSupportedButCurrentlyNotAvailableByServer,









...








},


...

}

-- ASN1STOP

–
OTDOA-TargetDeviceErrorCauses
The IE OTDOA-TargetDeviceErrorCauses is used by the target device to provide OTDOA error reasons to the location server.

-- ASN1START

OTDOA-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









assistance-data-missing,









unableToMeasureReferenceCell,









unableToMeasureAnyNeighbourCell,









attemptedButUnableToMeasureSomeNeighbourCells,









...








},


...

}

-- ASN1STOP

6.5.5
Sensor based Positioning
6.5.5.1
Sensor Location Information

–
Sensor-ProvideLocationInformation

The IE Sensor-ProvideLocationInformation is used by the target device to provide location information for sensor-based methods to the location server. It may also be used to provide sensor specific error reason.

-- ASN1START

Sensor-ProvideLocationInformation-r13 ::= SEQUENCE {


sensor-MeasurementInformation-r13

Sensor-MeasurementInformation-r13

OPTIONAL,


sensor-Error-r13





Sensor-Error-r13





OPTIONAL,


...,

[[

sensor-MotionInformation-r15


Sensor-MotionInformation-r15


OPTIONAL


]]
}

-- ASN1STOP

6.5.5.2
Sensor Location Information Elements

–
Sensor-MeasurementInformation 

The IE Sensor-MeasurementInformation is used by the target device to provide UE sensor measurements to the location server.
-- ASN1START

Sensor-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13


UTCTime





OPTIONAL,


uncompensatedBarometricPressure-r13
INTEGER (30000..115000)

OPTIONAL, -- Cond Barometer


...,


[[


uncertainty-r14




SEQUENCE {










range-r14

INTEGER (0..1000),










confidence-r14
INTEGER (1..100)










}








OPTIONAL


]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	Barometer
	The field is mandatory present if the Sensor-MeasurementInformation is provided for barometric pressure; otherwise it is not present.


	Sensor-MeasurementInformation field descriptions

	measurementReferenceTime

This field provides the UTC time when the sensor measurements are performed and should take the form of YYMMDDhhmmssZ.

	uncompensatedBarometricPressure

This field provides the uncompensated barometric pressure as measured by the UE sensor, in units of Pa.

	uncertainty

This field provides the expected range for the pressure measurement in units of Pa and the confidence as a percentage that the true pressure lies in a range of (measurement – range) to (measurement + range).


–
Sensor-MotionInformation
The IE Sensor-MotionInformation is used by the target device to provide UE movement information to the location server. The movement information comprises an ordered series of points and/or velocity. This information may be obtained by the target device using one or more inertial sensors.
-- ASN1START

Sensor-MotionInformation-r15 ::= SEQUENCE {


referencePoint-r15


ReferencePoint-r15,

displacementInfoList-r15
DisplacementInfoList-r15,

...
}
ReferencePoint-r15 ::= SEQUENCE {


refTimeStamp-r15


TimeStamp-r15,

refLoc-r15




LocationCoordinates


OPTIONAL,

refVel-r15




Velocity




OPTIONAL,

...

}
DisplacementInfoList-r15 ::= SEQUENCE (SIZE (1..128)) OF DisplacementInfoListElement-r15
DisplacementInfoListElement-r15 ::= SEQUENCE {

deltaTimeStamp-r15


DeltaTimeStamp-r15,

displacement-r15


Displacement-r15


OPTIONAL,

velocity-r15



Velocity




OPTIONAL,

...
}
Displacement-r15 ::= SEQUENCE {

bearing-r15




INTEGER (0..359),

bearingRef-r15



ENUMERATED { geographicNorth, magneticNorth, local },

horizontalDistance-r15

INTEGER (0..262143),

horizontalDistanceUnc-r15
INTEGER (0..255)


OPTIONAL,

horizontalUncConfidence-r15
INTEGER (0..100)


OPTIONAL,

verticalDistance-r15

INTEGER (-1024..1023)

OPTIONAL,

verticalDistanceUnc-r15

INTEGER (0..255)


OPTIONAL,

verticalUncConfidence-r15
INTEGER (0..100)


OPTIONAL,

...

}
TimeStamp-r15 ::= CHOICE {

utcTime-r15




UTCTime,

gnssTime-r15



MeasurementReferenceTime,

systemFrameNumber-r15

SFN-r15,

measurementSFN-r15


INTEGER(-8192..9214),

...
}
SFN-r15 ::= SEQUENCE {


sfn-r15





BIT STRING (SIZE (10)),


hyperSFN-r15



BIT STRING (SIZE (10))

OPTIONAL,


...

}
DeltaTimeStamp-r15 ::= CHOICE {


deltaTimeSec-r15


INTEGER (1..16384),


deltaSFN-r15



INTEGER (1..4096),

...

}
-- ASN1STOP

	Sensor-MotionInformation field descriptions

	referencePoint
This field specifies the starting point for the displacement information and comprises the following subfields:

-
refTimeStamp provides the reference time t0 for the starting point.
-
refLoc provides the location coordinates x0 for the starting point. If this field is absent, the location coordinates for the starting point are undefined (e.g., a target device may select an arbitrary local origin as starting point). 
- 
refVel provides the target device’s velocity v0 at the starting point.

	displacementInfoList
This field provides an ordered series of direction and distance travelled by the target device and comprises the following subfields:
-
deltaTimeStamp specifies the time between  tn-1 and tn, were n corresonds to the order of entry in the DispacementInfoList (n=0 correspond to the time provided in refTimeStamp).  
-
displacement provides the direction and distance travelled between time tn-1 and tn.
-
velocity provides target device’s velocity at time tn.

	bearing
This field specifies the direction (heading) of the horizontal displacement measured clockwise from bearingRef.
Scale factor 1 degree.

	bearingRef
This field specifies the reference direction for the bearing. Enumerated value ‘geographicNorth’ indicates that the bearing is measured clockwise from the Geographic North; ‘magneticNorth’ indicates that the bearing is measured clockwise from the Magnetic North; ‘local’ indicates that the bearing is measured clockwise from an arbitrary (undefined) reference direction. 

	horizontalDistance
This field specifies the horizonal distance travelled between time tn-1 and tn.

Scale factor 1 cm. 

	horizontalDistanceUnc, horizontalUncConfidence
This field specifies the horizontal uncertainty of the displacement (corresponding to tn). horizontalDistanceUnc correspond to the encoded uncertainty for a High accuracy 3D point as defined in 3GPP TS 23.032 [15]. horizontalUncConfidence corresponds to confidence as defined in 3GPP TS 23.032 [15].

	verticalDistance
This field specifies the vertical distance travelled between time tn-1 and tn.

Scale factor 1 cm.

	verticalDistanceUnc, verticalUncConfidence
This field specifies the vertical uncertainty of the displacement (corresponding to tn). horizontalDistanceUnc correspond to the encoded uncertainty for a High accuracy 3D point as defined in 3GPP TS 23.032 [15]. horizontalUncConfidence corresponds to confidence as defined in 3GPP TS 23.032 [15].

	utcTime
This field provides the time stamp of the referencePoint in UTC time in the form of YYMMDDhhmmssZ.

	gnssTime
This field provides the time stamp of the referencePoint in GNSS time.

	systemFrameNumber
This field provides the time stamp of the referencePoint in serving cell SFN time.

	measurementSFN
This field provides the time stamp of the referencePoint in form of the measurement SFN defined in motionInfoNeighbour in IE OTDOA-SignalMeasurementInformation. This field may be included when OTDOA measurements are included.

	deltaTimeSec
This field provides the the time between  tn-1 and tn in units of milli-seconds.

	deltaSFN
This field provides the the time between  tn-1 and tn in units of system frame numbers.


6.5.5.3
Sensor Location Information Request

–
Sensor-RequestLocationInformation

The IE Sensor-RequestLocationInformation is used by the location server to request location information for sensor-based methods from a target device.

-- ASN1START

Sensor-RequestLocationInformation-r13 ::= SEQUENCE {


uncompensatedBarometricPressureReq-r13

BOOLEAN,


...,


[[
assistanceAvailability-r14



BOOLEAN

OPTIONAL
-- Need ON


]],

[[
sensor-MotionInformationReq-r15


BOOLEAN

OPTIONAL
-- Need ON


]]
}

-- ASN1STOP

	Sensor-RequestLocationInformation field descriptions

	uncompensatedBarometricPressureReq

This field indicates whether the target device is requested to report Barometric pressure measurements in Sensor‑MeasurementInformation IE or not. TRUE means requested.

	assistanceAvailability

This field indicates whether the target device may request additional Sensor assistance data from the server. TRUE means allowed and FALSE means not allowed.

	sensor-MotionInformationReq
This field indicates whether the target device is requested to report movement information in IE Sensor‑MotionInformation or not. TRUE means requested.


6.5.5.4
Sensor Capability Information

–
Sensor-ProvideCapabilities

The IE Sensor-ProvideCapabilities is used by the target device to provide capabilities for sensor-based methods from to the location server.

-- ASN1START

Sensor-ProvideCapabilities-r13 ::= SEQUENCE {


sensor-Modes-r13


BIT STRING {
standalone
(0),













ue-assisted
(1),













ue-based
(2)} (SIZE (1..8)),


...,


[[
sensor-AssistanceDataSupportList-r14
Sensor-AssistanceDataSupportList-r14
OPTIONAL,



periodicalReportingSupported-r14

PositioningModes





OPTIONAL,



idleStateForMeasurements-r14


ENUMERATED { required }




OPTIONAL

]],

[[
sensor-MotionInformationSup-r15


ENUMERATED { true }





OPTIONAL


]]
}

Sensor-AssistanceDataSupportList-r14 ::= SEQUENCE {


...

}

-- ASN1STOP

	Sensor-ProvideCapabilities field descriptions

	sensor-Modes

This field specifies the sensor mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular sensor mode is supported; a zero‑value means not supported.

	sensor-AssistanceDataSupportList

This field specifies a list of sensor assistance data supported by the target device. This field shall be present if the target device supports assistance data for Barometric pressure sensor.

	periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the location server may assume that the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	idleStateForMeasurements

This field, if present, indicates that the target device requires idle state to perform sensor measurements.

	sensor-MotionInformationSup
This field, if present, indicates that the target device supports displacement reporting in IE Sensor-MotionInformation.


6.5.5.5
Sensor Capability Information Request

–
Sensor-RequestCapabilities

The IE Sensor-RequestCapabilities is used by the location server to request capabilities for sensor-based methods from the target device.

-- ASN1START

Sensor-RequestCapabilities-r13 ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.5.6
Sensor Error Elements

–
Sensor-Error
The IE Sensor-Error is used by the location server or target device to provide Sensor Error Reasons to the target device or location server, respectively.

-- ASN1START

Sensor-Error-r13 ::= CHOICE {


locationServerErrorCauses-r13

Sensor-LocationServerErrorCauses-r13,


targetDeviceErrorCauses-r13


Sensor-TargetDeviceErrorCauses-r13,

...

}

-- ASN1STOP

–
Sensor-LocationServerErrorCauses
The IE Sensor-LocationServerErrorCauses is used by the location server to provide error reasons for Sensor positioning to the target device.

-- ASN1START

Sensor-LocationServerErrorCauses-r13 ::= SEQUENCE {


cause-r13

ENUMERATED
{
undefined,










...,










assistanceDataNotSupportedByServer-v1420,










assistanceDataSupportedButCurrentlyNotAvailableByServer-v1420










},


...

}

-- ASN1STOP

–
Sensor-TargetDeviceErrorCauses
The IE Sensor-TargetDeviceErrorCauses is used by the target device to provide error reasons for Sensor positioning to the location server.

-- ASN1START

Sensor-TargetDeviceErrorCauses-r13 ::= SEQUENCE {


cause-r13


ENUMERATED

{
undefined,












...,












assistanceDataMissing-v1420










},


...

}

-- ASN1STOP

6.5.5.7
Sensor Assistance Data

–
Sensor-ProvideAssistanceData
The IE Sensor-ProvideAssistanceData is used by the location server to provide assistance data to assist in altitude computation at the UE (e.g. for UE‑based mode). It may also be used to provide Sensor positioning specific error reasons.

-- ASN1START

Sensor-ProvideAssistanceData-r14 ::= SEQUENCE {


sensor-AssistanceDataList-r14

Sensor-AssistanceDataList-r14

OPTIONAL,
-- Need ON


sensor-Error-r14




Sensor-Error-r13




OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

6.5.5.8
Sensor Assistance Data Elements

–
Sensor-AssistanceDataList

The IE Sensor-AssistanceDataList is used by the location server to provide the Sensor specific assistance data to the UE.

-- ASN1START

Sensor-AssistanceDataList-r14::= SEQUENCE {


refPressure-r14

INTEGER (-20000..10000),


refPosition-r14

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
OPTIONAL,
-- Need ON


refTemperature-r14
INTEGER (-64..63)








OPTIONAL,
-- Need ON

...
}

-- ASN1STOP

	Sensor-AssistanceDataList field descriptions

	refPressure

This field specifies the atmospheric pressure (Pa) nominal at sea level, EGM96 [29] to the target. 

The scale factor is 1 Pa. The value is added to the nominal pressure of 101325 Pa.  

	refPosition

This field specifies the reference position at which the pressure measurement is made, as an ellipsoid point with altitude and uncertainty ellipsoid. 

	refTemperature

Local temperature measurement at the reference where the pressure measurement is made. 

The scale factor 1K. The value is added to 273K.


6.5.5.9
Sensor Assistance Data Request

–
Sensor-RequestAssistanceData
The IE Sensor-RequestAssistanceData is used by the target device to request Sensor assistance data from a location server.

-- ASN1START

Sensor-RequestAssistanceData-r14 ::= SEQUENCE {


...

}

-- ASN1STOP

