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6.4.1
Common Lower-Level IEs
–
AccessTypes

The IE AccessTypes is used to indicate several cellular access types using a bit map. 

-- ASN1START

AccessTypes ::= SEQUENCE {


accessTypes

BIT STRING {
eutra

(0),










utra

(1),










gsm


(2),










nb-iot

(3),










nr


(4) } (SIZE (1..8)),


...

}

-- ASN1STOP

	AccessTypes field descriptions

	accessTypes 

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


–
ARFCN-ValueEUTRA
The IEs ARFCN-ValueEUTRA and ARFCN-ValueEUTRA-v9a0 are used to indicate the ARFCN of the E-UTRA carrier frequency, as defined in [12].

-- ASN1START

ARFCN-ValueEUTRA ::= INTEGER (0..maxEARFCN) 

ARFCN-ValueEUTRA-v9a0 ::=
INTEGER (maxEARFCN-Plus1..maxEARFCN2)

ARFCN-ValueEUTRA-r14  ::=
INTEGER (0..maxEARFCN2)
maxEARFCN




INTEGER ::= 65535
-- Maximum value of EUTRA carrier frequency 

maxEARFCN-Plus1



INTEGER ::= 65536
-- Lowest value extended EARFCN range

maxEARFCN2




INTEGER ::= 262143
-- Highest value extended EARFCN range

-- ASN1STOP

NOTE:
For fields using the original value range, as defined by IE ARFCN-ValueEUTRA i.e. without suffix, value maxEARFCN indicates that the E-UTRA carrier frequency is indicated by means of an extension.

–
ARFCN-ValueNR
The IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in 3GPP TS 38.101-2 [34].

-- ASN1START

ARFCN-ValueNR-r15 ::= INTEGER (0..3279165)

-- ASN1STOP

–
ARFCN-ValueUTRA
The IE ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, as defined in [13].

-- ASN1START

ARFCN-ValueUTRA ::=
INTEGER (0..16383)

-- ASN1STOP

–
CarrierFreq-NB
The IE CarrierFreq-NB is used to provide the NB-IoT carrier frequency, as defined in TS 36.101 [21].

-- ASN1START

CarrierFreq-NB-r14 ::=

SEQUENCE {


carrierFreq-r14



ARFCN-ValueEUTRA-r14,

carrierFreqOffset-r14

CarrierFreqOffsetNB-r14



OPTIONAL,


...

}

-- ASN1STOP

	CarrierFreq-NB field descriptions

	carrierFreq

This field specifies the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

	carrierFreqOffset

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


–
CarrierFreqOffsetNB
The IE CarrierFreqOffsetNB is used to provide the offset of the NB-IoT channel number to EARFCN of a NB-IoT carrier.

-- ASN1START

CarrierFreqOffsetNB-r14 ::=

ENUMERATED {










v-10, v-9, v-8,
v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,










v0,  v1,
v2,
v3,  v4,  v5,
v6,  v7,  v8,  v9










}

-- ASN1STOP

	CarrierFreqOffsetNB field descriptions

	CarrierFreqOffsetNB

This field specifies the offset of the NB-IoT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10 means -10, v-9 means -9, and so on.


–
CellGlobalIdEUTRA-AndUTRA

The IE CellGlobalIdEUTRA-AndUTRA specifies the global Cell Identifier for E‑UTRA or UTRA, the globally unique identity of a cell in E‑UTRA or UTRA.
-- ASN1START

CellGlobalIdEUTRA-AndUTRA ::= SEQUENCE {


plmn-Identity

SEQUENCE {








mcc

SEQUENCE (SIZE (3))
OF INTEGER (0..9),








mnc

SEQUENCE (SIZE (2..3))
OF INTEGER (0..9)







},


cellIdentity

CHOICE {



eutra
BIT STRING (SIZE (28)),



utra
BIT STRING (SIZE (32))


},


...

}

-- ASN1STOP

	CellGlobalIdEUTRA-AndUTRA field descriptions

	plmn-Identity

This field identifies the PLMN of the cell as defined in [12].

	cellIdentity

This field defines the identity of the cell within the context of the PLMN as defined in [12] and [13].  The size of the bit string allows for the 32-bit extended UTRAN cell ID; in case the cell ID is shorter, the first bits of the string are set to 0.


–
CellGlobalIdGERAN

The IE CellGlobalIdGERAN specifies the global Cell Identifier for GERAN, the globally unique identity of a cell in GERAN.
-- ASN1START

CellGlobalIdGERAN ::= SEQUENCE {


plmn-Identity

SEQUENCE {








mcc

SEQUENCE (SIZE (3))
OF INTEGER (0..9),








mnc

SEQUENCE (SIZE (2..3))
OF INTEGER (0..9)








},


locationAreaCode

BIT STRING (SIZE (16)),


cellIdentity


BIT STRING (SIZE (16)),


...

}

-- ASN1STOP

	CellGlobalIdGERAN field descriptions

	plmn-Identity

This field identifies the PLMN of the cell.

	locationAreaCode

This field is a fixed length code identifying the location area within a PLMN.

	cellIdentity

This field specifies the cell Identifier which is unique within the context of the GERAN location area.


–
ECGI

The IE ECGI  specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA [12].
NOTE:
The IE ECGI is also used for NB-IoT access.
-- ASN1START

ECGI ::= SEQUENCE {


mcc



SEQUENCE (SIZE (3))
OF INTEGER (0..9),


mnc



SEQUENCE (SIZE (2..3))
OF INTEGER (0..9),


cellidentity
BIT STRING (SIZE (28))
}

-- ASN1STOP

–
Ellipsoid-Point

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

-- ASN1START

Ellipsoid-Point ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607)

-- 24 bit field

}
-- ASN1STOP

–
Ellipsoid-PointWithUncertaintyCircle

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

-- ASN1START

Ellipsoid-PointWithUncertaintyCircle ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607),
-- 24 bit field


uncertainty




INTEGER (0..127)

}

-- ASN1STOP

–
EllipsoidPointWithUncertaintyEllipse

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

-- ASN1START

EllipsoidPointWithUncertaintyEllipse ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607),
-- 24 bit field


uncertaintySemiMajor

INTEGER (0..127),


uncertaintySemiMinor

INTEGER (0..127),


orientationMajorAxis

INTEGER (0..179),


confidence




INTEGER (0..100)

}

-- ASN1STOP

–
EllipsoidPointWithAltitude

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

-- ASN1START

EllipsoidPointWithAltitude ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607),
-- 24 bit field


altitudeDirection


ENUMERATED {height, depth},


altitude




INTEGER (0..32767)



-- 15 bit field

}

-- ASN1STOP

–
EllipsoidPointWithAltitudeAndUncertaintyEllipsoid

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

-- ASN1START

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607),
-- 24 bit field


altitudeDirection


ENUMERATED {height, depth},


altitude




INTEGER (0..32767),



-- 15 bit field


uncertaintySemiMajor

INTEGER (0..127),


uncertaintySemiMinor

INTEGER (0..127),


orientationMajorAxis

INTEGER (0..179),


uncertaintyAltitude


INTEGER (0..127),


confidence




INTEGER (0..100)

}

-- ASN1STOP

–
EllipsoidArc

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

-- ASN1START

EllipsoidArc ::= SEQUENCE {


latitudeSign



ENUMERATED {north, south},


degreesLatitude



INTEGER (0..8388607),


-- 23 bit field


degreesLongitude


INTEGER (-8388608..8388607),
-- 24 bit field


innerRadius




INTEGER (0..65535),



-- 16 bit field,


uncertaintyRadius


INTEGER (0..127),


offsetAngle




INTEGER (0..179),


includedAngle



INTEGER (0..179),


confidence




INTEGER (0..100)

}

-- ASN1STOP

–
EPDU-Sequence

The EPDU-Sequence contains IEs that are defined externally to LPP by other organizations.

-- ASN1START

EPDU-Sequence ::= SEQUENCE (SIZE (1..maxEPDU)) OF EPDU
maxEPDU INTEGER ::= 16

EPDU ::= SEQUENCE {


ePDU-Identifier


EPDU-Identifier,


ePDU-Body



EPDU-Body

}

EPDU-Identifier ::= SEQUENCE {


ePDU-ID




EPDU-ID,


ePDU-Name



EPDU-Name

OPTIONAL,


...

}

EPDU-ID ::= INTEGER (1..256)

EPDU-Name ::= VisibleString (SIZE (1..32))

EPDU-Body ::= OCTET STRING 
-- ASN1STOP

	EPDU-Sequence field descriptions

	EPDU-ID

This field provides a unique integer ID for the externally defined positioning method.  Its value is assigned to the external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers defined in this version of the specification.

	EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external PDU – e.g., by containing the name of the defining organization and/or the name of the associated public or proprietary standard for the EPDU.

	EPDU-Body

The content and encoding of this field are defined externally to LPP.


External PDU Identifier Definition

	EPDU-ID
	EPDU Defining entity
	Method name
	Reference

	1
	OMA LOC
	OMA LPP extensions (LPPe)
	OMA-TS-LPPe-V1_0 [20]

























–
HighAccuracyEllipsoidPointWithUncertaintyEllipse
The IE HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in 3GPP 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

–
HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The IE HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in 3GPP 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

–
HorizontalVelocity

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

-- ASN1START

HorizontalVelocity ::= SEQUENCE {


bearing





INTEGER(0..359),


horizontalSpeed



INTEGER(0..2047)

}

-- ASN1STOP

–
HorizontalWithVerticalVelocity

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

-- ASN1START

HorizontalWithVerticalVelocity ::= SEQUENCE {


bearing





INTEGER(0..359),


horizontalSpeed



INTEGER(0..2047),


verticalDirection


ENUMERATED{upward, downward},


verticalSpeed



INTEGER(0..255)

}

-- ASN1STOP

–
HorizontalVelocityWithUncertainty

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

-- ASN1START

HorizontalVelocityWithUncertainty ::= SEQUENCE {


bearing





INTEGER(0..359),


horizontalSpeed



INTEGER(0..2047),


uncertaintySpeed


INTEGER(0..255)

}

-- ASN1STOP

–
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

–
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,


...,


[[



highAccuracyEllipsoidPointWithUncertaintyEllipse-r15



BOOLEAN

OPTIONAL,


highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15
BOOLEAN

OPTIONAL

]]
}

-- ASN1STOP

–
NCGI

The IE NCGI  specifies the NR Cell Global Identifier (NCGI) which is used to identify NR cells globally (3GPP TS 38.331 [35]).
-- ASN1START

NCGI-r15 ::= SEQUENCE {


mcc-r15




SEQUENCE (SIZE (3)) 
OF INTEGER (0..9),


mnc-r15




SEQUENCE (SIZE (2..3)) 
OF INTEGER (0..9),


nr-cellidentity-r15

BIT STRING (SIZE (36))
}

-- ASN1STOP

–
PeriodicAssistanceDataControlParameters

The IE PeriodicAssistanceDataControlParameters is used in a periodic assistance data delivery procedure as described in sub-clauses 5.2.1a and 5.2.2a.

-- ASN1START

PeriodicAssistanceDataControlParameters-r15 ::= SEQUENCE {


periodicSessionID-r15


PeriodicSessionID-r15,


...

}

PeriodicSessionID-r15 ::= SEQUENCE {


periodicSessionInitiator-r15
ENUMERATED { locationServer, targetDevice, ... },


periodicSessionNumber-r15

INTEGER (0..255),


...

}
-- ASN1STOP

	PeriodicAssistanceDataControlParameters field descriptions

	periodicSessionID

This field identifies a particular periodic assistance data delivery session and the initiator of the session.


–
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.


–
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
–
CommonIEsRequestCapabilities
The CommonIEsRequestCapabilities carries common IEs for a Request Capabilities LPP message Type.

-- ASN1START

CommonIEsRequestCapabilities ::= SEQUENCE {


...,


[[


lpp-message-segmentation-req-r14
BIT STRING {
serverToTarget
(0), 















targetToServer
(1) }
OPTIONAL -- Need ON


]]
}

-- ASN1STOP

	CommonIEsRequestCapabilities field descriptions

	lpp-message-segmentation-req

This field, if present, indicates that the target device is requested to provide its LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the server is able to send segmented LPP messages to the target device; if bit 0 is set to value 0 it indicates that the server is not able to send segmented LPP messages to the target device.

If bit 1 is set to value 1, it indicates that the server is able to receive segmented LPP messages from the target device; if bit 1 is set to value 0 it indicates that the server is not able to receive segmented LPP messages from the target device.


–
CommonIEsProvideCapabilities
The CommonIEsProvideCapabilities carries common IEs for a Provide Capabilities LPP message Type.

-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {


...,


[[


segmentationInfo-r14


SegmentationInfo-r14


OPTIONAL,
-- Cond Segmentation


lpp-message-segmentation-r14
BIT STRING { serverToTarget
(0),













targetToServer
(1) }
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.


	CommonIEsProvideCapabilities field descriptions

	segmentationInfo

This field indicates whether this ProvideCapabilities message is one of many segments, as specified in sub-clause 4.3.5.

	lpp-message-segmentation

This field, if present, indicates the target device's LPP message segmentation capabilities. 
If bit 0 is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set to value 0 it indicates that the target device does not support receiving segmented LPP messages.

If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to value 0 it indicates that the target device does not support sending segmented LPP messages.


–
CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type.

-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {


primaryCellID

ECGI

OPTIONAL,
-- Cond EUTRA


...,


[[



segmentationInfo-r14

SegmentationInfo-r14

OPTIONAL
-- Cond Segmentation


]],


[[



periodicAssistanceDataReq-r15










PeriodicAssistanceDataControlParameters-r15

















OPTIONAL,
-- Cond PerADreq



primaryCellID-r15


NCGI-r15




OPTIONAL
-- Cond NR


]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	EUTRA
	The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted for non-EUTRA and non-NB-IoT user plane support.

	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.

	PerADreq
	The field is mandatory present if the target device requests periodic assistance data delivery. Otherwise it is not present.

	NR
	The field is mandatory present for NR access. The field shall be omitted for non-NR user plane support.


	CommonIEsRequestAssistanceData  field descriptions

	primaryCellID

This parameter identifies the current primary cell for the target device. 

	segmentationInfo

This field indicates whether this RequestAssistanceData message is one of many segments, as specified in sub-clause 4.3.5.

	periodicAssistanceDataReq

This field indicates a request for periodic assistance data delivery, as specified in sub-clauses 5.2.1a.


–
CommonIEsProvideAssistanceData
The CommonIEsProvideAssistanceData carries common IEs for a Provide Assistance Data LPP message Type. 

-- ASN1START

CommonIEsProvideAssistanceData ::= SEQUENCE {


...,


[[



segmentationInfo-r14

SegmentationInfo-r14

OPTIONAL
-- Need ON


]],


[[



periodicAssistanceData-r15
PeriodicAssistanceDataControlParameters-r15

















OPTIONAL
-- Cond PerAD


]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	PerAD
	The field is mandatory present in a periodic assistance data delivery session. Otherwise it is not present.


	CommonIEsRequestAssistanceData  field descriptions

	segmentationInfo

This field indicates whether this ProvideAssistanceData message is one of many segments, as specified in sub-clause 4.3.5.

	periodicAssistanceData

This field indicates a periodic assistance data delivery, as specified in sub-clauses 5.2.1a and 5.2.2a.


–
CommonIEsRequestLocationInformation

The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type. 

-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {


locationInformationType

LocationInformationType,


triggeredReporting


TriggeredReportingCriteria
OPTIONAL,
-- Cond ECID

    periodicalReporting         PeriodicalReportingCriteria OPTIONAL,
-- Need ON


additionalInformation

AdditionalInformation

OPTIONAL,
-- Need ON


qos






QoS






OPTIONAL,
-- Need ON


environment




Environment




OPTIONAL,
-- Need ON


locationCoordinateTypes

LocationCoordinateTypes

OPTIONAL,
-- Need ON


velocityTypes



VelocityTypes



OPTIONAL,
-- Need ON


...,


[[



messageSizeLimitNB-r14
MessageSizeLimitNB-r14

OPTIONAL
-- Need ON


]],


[[



segmentationInfo-r14
SegmentationInfo-r14

OPTIONAL
-- Need ON


]]
}

LocationInformationType ::= ENUMERATED {


locationEstimateRequired,


locationMeasurementsRequired,


locationEstimatePreferred, 


locationMeasurementsPreferred,


...

}

PeriodicalReportingCriteria ::=

SEQUENCE {


reportingAmount





ENUMERATED {












ra1, ra2, ra4, ra8, ra16, ra32,












ra64, ra-Infinity











} DEFAULT ra-Infinity,


reportingInterval




ENUMERATED {












noPeriodicalReporting, ri0-25,












ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64











}

}

TriggeredReportingCriteria ::=

SEQUENCE {


cellChange






BOOLEAN,


reportingDuration




ReportingDuration,


...

}

ReportingDuration ::=



INTEGER (0..255)

AdditionalInformation ::= ENUMERATED {


onlyReturnInformationRequested,


mayReturnAditionalInformation,


...

}

QoS ::= SEQUENCE {


horizontalAccuracy


HorizontalAccuracy

OPTIONAL,
-- Need ON


verticalCoordinateRequest
BOOLEAN,


verticalAccuracy


VerticalAccuracy

OPTIONAL,
-- Need ON


responseTime



ResponseTime


OPTIONAL,
-- Need ON


velocityRequest



BOOLEAN,






...,


[[
responseTimeNB-r14

ResponseTimeNB-r14

OPTIONAL
-- Need ON


]],


[[
horizontalAccuracyExt-r15
HorizontalAccuracyExt-r15

OPTIONAL,
-- Need ON



verticalAccuracyExt-r15

VerticalAccuracyExt-r15


OPTIONAL
-- Need ON


]]
}

HorizontalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

VerticalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127), 


confidence

INTEGER(0..100),


...

}
HorizontalAccuracyExt-r15 ::= SEQUENCE {


accuracyExt-r15

INTEGER(0..255),


confidence-r15

INTEGER(0..100),


...

}

VerticalAccuracyExt-r15 ::= SEQUENCE {


accuracyExt-r15

INTEGER(0..255),


confidence-r15

INTEGER(0..100),


...

}
ResponseTime ::= SEQUENCE {


time







INTEGER (1..128),


...,


[[
responseTimeEarlyFix-r12

INTEGER (1..128)

OPTIONAL

-- Need ON


]],


[[
unit-r15



ENUMERATED { ten-seconds, ... }
OPTIONAL

-- Need ON


]]
}

ResponseTimeNB-r14 ::= SEQUENCE {


timeNB-r14






INTEGER (1..512),


responseTimeEarlyFixNB-r14


INTEGER (1..512)

OPTIONAL,

-- Need ON


...,


[[
unitNB-r15



ENUMERATED { ten-seconds, ... }
OPTIONAL

-- Need ON


]]
}
Environment ::= ENUMERATED {


badArea,


notBadArea,


mixedArea,


...

}

MessageSizeLimitNB-r14 ::= SEQUENCE {


measurementLimit-r14



INTEGER (1..512)

OPTIONAL,

-- Need ON


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	ECID
	The field is optionally present, need ON, if ECID is requested. Otherwise it is not present.


	CommonIEsRequestLocationInformation  field descriptions

	locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired', the target device shall return a location estimate if possible, or indicate a location error if not possible. For 'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if not possible. For 'locationEstimatePreferred', the target device shall return a location estimate if possible, but may also or instead return measurements for any requested position methods for which a location estimate is not possible. For 'locationMeasurementsPreferred', the target device shall return location measurements if possible, but may also or instead return a location estimate for any requested position methods for which return of location measurements is not possible.

	triggeredReporting

This IE indicates that triggered reporting is requested and comprises the following subfields:

-
cellChange: If this field is set to TRUE, the target device provides requested location information each time the primary cell has changed.

-
reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an LPP Abort or LPP Error message is received.
The triggeredReporting field should not be included by the location server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in CommonIEsRequestLocationInformation.

	periodicalReporting

This IE indicates that periodic reporting is requested and comprises the following subfields:
-
reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.

-
reportingInterval indicates the interval between location information reports and the response time requirement for the first location information report.  Enumerated values ri0-25, ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement reports containing no measurements or no location estimate are required when a reportingInterval expires before a target device is able to obtain new measurements or obtain a new location estimate. The value 'noPeriodicalReporting' shall not be used by a sender.

	additionalInformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE indicates 'onlyReturnInformationRequested' then the target device shall not return any additional information to that requested by the server. If this IE indicates 'mayReturnAdditionalInformation' then the target device may return additional information to that requested by the server. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).

	qos

This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by the target device assuming that the measurements are the only sources of error. Fields are as follows:

-
horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracy' corresponds to the encoded uncertainty as defined in 3GPP TS 23.032 [15] and 'confidence' corresponds to confidence as defined in 3GPP TS 23.032 [15].
-
verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)
-
verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded uncertainty altitude as defined in 3GPP TS 23.032 [15] and 'confidence' corresponds to confidence as defined in 3GPP TS 23.032 [15].
-
responseTime
-
time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).
-
responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.
-
unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.
-
velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).
-
responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-
timeNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 512. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.
-
responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 512. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFixNB IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the timeNB IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE. 

-
unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-second'’ corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second. 

- 
horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and 'confidence' corresponds to confidence as defined in 3GPP TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the horizontalAccuracy field is included in QoS.

- 
verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and ‘confidence’ corresponds to confidence as defined in 3GPP TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the verticalAccuracy field is included in QoS.
All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and timeNB which shall always be fulfilled – even if that means not fulfilling other QoS requirements.
A target device supporting NB-IoT access shall support the responseTimeNB IE.
A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields.

A target device supporting NB-IoT access and HA GNSS shall support the unitNB field.

	environment

This field provides the target device with information about expected multipath and non line of sight (NLOS) in the current area. The following values are defined:

-
badArea:
possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).

-
notBadArea:
no or light multipath and usually LOS conditions (e.g. suburban or rural).

-
mixedArea:
environment that is mixed or not defined.

If this field is absent, a default value of 'mixedArea' applies.

	locationCoordinateTypes

This field provides a list of the types of location estimate that the target device may return when a location estimate is obtained by the target.

	velocityTypes

This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is obtained by the target.

	messageSizeLimitNB

This field provides an octet limit on the amount of location information a target device can return.

-
measurementLimit indicates the maximum amount of location information the target device should return in response to the RequestLocationInformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and is specified in steps of 100 octets. The message size limit is then given by the value provided in measurementLimit times 100 octets.

	segmentationInfo

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


–
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
}

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-v15xy

(5) } (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


–
CommonIEsAbort

The CommonIEsAbort carries common IEs for an Abort LPP message Type. 

-- ASN1START

CommonIEsAbort ::= SEQUENCE {


abortCause


ENUMERATED {


undefined,



stopPeriodicReporting,



targetDeviceAbort,



networkAbort,



...,



stopPeriodicAssistanceDataDelivery-v15xy

}

}

-- ASN1STOP

	CommonIEsAbort field descriptions

	abortCause

This IE defines the request to abort an ongoing procedure. The abort cause 'stopPeriodicReporting' should be used by the location server to stop any ongoing location reporting configured as periodicalReporting or triggeredReporting in the CommonIEsRequestLocationInformation.
The abort cause ‘stopPeriodicAssistanceDataDelivery’ should be used by the location server or target device to stop any ongoing periodic assistance data delivery, as specified in sub-clauses 5.2.1a and 5.2.2a.


–
CommonIEsError

The CommonIEsError carries common IEs for an Error LPP message Type. 

-- ASN1START

CommonIEsError ::= SEQUENCE {


errorCause

ENUMERATED {



undefined,



lppMessageHeaderError, 



lppMessageBodyError,



epduError,



incorrectDataValue,



...,



lppSegmentationError-v1450

}

}

-- ASN1STOP

	CommonIEsError field descriptions

	errorCause

This IE defines the cause for an error. 'lppMessageHeaderError', 'lppMessageBodyError' and 'epduError' is used if a receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an EPDU, respectively. 'lppSegmentationError' is used if a receiver detects an error in LPP message segmentation.


6.5.2.2
GNSS Assistance Data Elements
[…]
–
GNSS-RTK-ReferenceStationInfo

The IE GNSS-RTK-ReferenceStationInfo is used by the location server to provide the Earth-centered, Earth-fixed (ECEF) coordinates of the antenna reference point (ARP) of the stationary reference station for which the GNSS‑RTK‑Observations assistance data are provided together with reference station antenna description. 

The parameters provided in IE GNSS-RTK-ReferenceStationInfo are used as specified for message type 1006, 1033 and 1032 in [30].

-- ASN1START

GNSS-RTK-ReferenceStationInfo-r15 ::= SEQUENCE {


referenceStationID-r15




GNSS-ReferenceStationID-r15,


referenceStationIndicator-r15


ENUMERATED {physical, non-physical},


antenna-reference-point-ECEF-X-r15

INTEGER (-137438953472..137438953471),


antenna-reference-point-ECEF-Y-r15

INTEGER (-137438953472..137438953471),


antenna-reference-point-ECEF-Z-r15

INTEGER (-137438953472..137438953471),


antennaHeight-r15





INTEGER (0..65535)




OPTIONAL, -- Need ON


antennaDescription-r15




AntennaDescription-r15



OPTIONAL, -- Need ON


antenna-reference-point-unc-r15


AntennaReferencePointUnc-r15

OPTIONAL, -- Need ON


physical-reference-station-info-r15

PhysicalReferenceStationInfo-r15
OPTIONAL, -- Cond NP


...

}

AntennaDescription-r15 ::= SEQUENCE {


antennaDescriptor-r15




VisibleString (SIZE (1..256)),


antennaSetUpID-r15





ENUMERATED { non-zero }



OPTIONAL, -- Need OP


...

}

AntennaReferencePointUnc-r15 ::= SEQUENCE {


uncertainty-X-r15





INTEGER (0..255),


confidence-X-r15





INTEGER (0..100),


uncertainty-Y-r15





INTEGER (0..255),


confidence-Y-r15





INTEGER (0..100),


uncertainty-Z-r15





INTEGER (0..255),


confidence-Z-r15





INTEGER (0..100),


...

}

PhysicalReferenceStationInfo-r15 ::= SEQUENCE {


physicalReferenceStationID-r15


GNSS-ReferenceStationID-r15,


physical-ARP-ECEF-X-r15




INTEGER (-137438953472..137438953471),


physical-ARP-ECEF-Y-r15




INTEGER (-137438953472..137438953471),


physical-ARP-ECEF-Z-r15




INTEGER (-137438953472..137438953471),


physical-ARP-unc-r15




AntennaReferencePointUnc-r15

OPTIONAL, -- Need ON


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	NP
	The field is optionally present, need ON, if the referenceStationIndicator has the value ‘non-physical’; otherwise it is not present.


	GNSS-RTK-ReferenceStationInfo field descriptions

	referenceStationID

The Reference Station ID is determined by the RTK service provider.

	referenceStationIndicator

This fields specifies type of reference station. Enumerated value physical indicates a real, physical reference station; value non-physical indicates a non-physical or computed reference station.

	antenna-reference-point-ECEF-X

This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	antenna-reference-point-ECEF-Y

This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	antenna-reference-point-ECEF-Z

This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	antennaHeight

This field specifies the height of the Antenna Reference Point above the marker used in the survey campaign.

Scale factor 0.0001 m; range 0–6.5535 m. 

	antennaDescriptor

This field provides an ASCII descriptor of the reference station antenna using IGS naming convention [31]. The descriptor can be used to look up model specific phase center corrections of that antenna.

	antennaSetUpID

This field, if present, indicates that the standard IGS Model is not valid (≠ 0 [30]). If this field is absent the standard IGS Model is valid (‘0 = Use standard IGS Model’ [30]).

	antenna-reference-point-unc

This field specifies the uncertainty of the ARP coordinates. uncertainty-X, uncertainty-Y, and uncertainty-Z correspond to the encoded high accuracy uncertainty of the X, Y, and Z-coordinate, respectively, as defined in 3GPP TS 23.032 [15]. confidence-X, confidence-Y, and confidence-Z corresponds to confidence as defined in 3GPP TS 23.032 [15].

	physical-reference-station-info

This field provides the earth-centered, earth-fixed (ECEF) coordinates of the antenna reference point (ARP) for the real (or "physical") reference station used. This field may be used in case of the non-physical reference station approach to allow the target device to refer baseline vectors to a physical reference rather than to a non-physical reference without any connection to a physical point.

	physicalReferenceStationID

This field specifies the station ID of a real reference station, when the referenceStationIndicator has the value ‘non-physical’.

	physical-ARP-ECEF-X 

This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	physical-ARP-ECEF-Y

This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	physical-ARP-ECEF-Z

This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum. 

Scale factor 0.0001 m; range ±13,743,895.3471 m.

	physical-ARP-unc

This field specifies the uncertainty of the ARP coordinates.


–
GNSS-RTK-CommonObservationInfo

The IE GNSS-RTK-CommonObservationInfo is used by the location server to provide common information applicable to the IE GNSS-RTK-Observations.

The parameters provided in IE GNSS-RTK-CommonObservationInfo are used as specified for message type 1071-1127 in [30].

-- ASN1START

GNSS-RTK-CommonObservationInfo-r15 ::= SEQUENCE {


referenceStationID-r15



GNSS-ReferenceStationID-r15,


clockSteeringIndicator-r15


INTEGER (0..3),


externalClockIndicator-r15


INTEGER (0..3),


smoothingIndicator-r15



BIT STRING (SIZE(1)),


smoothingInterval-r15



BIT STRING (SIZE(3)),


...

}

-- ASN1STOP

	GNSS-RTK-CommonObservationInfo field descriptions

	referenceStationID

This field specifies the Station ID for which the GNSS-RTK-Observations are provided.

	clockSteeringIndicator

This field provides the clock steering indicator. The interpretation of the value is as follows:


0 
clock steering is not applied



In this case receiver clock must be kept in the range of ±1 ms (approximately ±300 km)


1 
clock steering has been applied 



In this case receiver clock must be kept in the range of ±1 microsecond (approximately ±300 meters).


2 
unknown clock steering status


3 
reserved

	externalClockIndicator

This field provides the external clock indicator. The interpretation of the value is as follows:


0 
internal clock is used


1 
external clock is used, clock status is "locked"


2 
external clock is used, clock status is "not locked", which may indicate external clock failure and that the 



transmitted data may not be reliable.


3 
unknown clock is used

	smoothingIndicator

This field provides the GNSS Divergence-free Smoothing Indicator. The interpretation of the value is as follows:


1
Divergence-free smoothing is used


0 
Other type of smoothing is used

	smoothingInterval

The GNSS Smoothing Interval is the integration period over which the pseudorange code phase measurements are averaged using carrier phase information. Divergence-free smoothing may be continuous over the entire period for which the satellite is visible.  A value of zero indicates no smoothing is used.

See table "smoothingInterval value to interpretation of Smoothing Interval relation" below.


smoothingInterval value to interpretation of Smoothing Interval relation
	Indicator
	Smoothing Interval

	000 (0)
	No smoothing

	001 (1)
	< 30 s

	010 (2)
	30-60 s

	011 (3)
	1-2 min

	100 (4)
	2-4 min

	101 (5)
	4-8 min

	110 (6)
	>8 min

	111 (7)
	Unlimited smoothing interval


–
GNSS-RTK-AuxiliaryStationData
The IE GNSS-RTK-AuxiliaryStationData is used by the location server to provide the coordinates of the antenna reference point (ARP) of Auxiliary Reference Stations, relative to the coordinates provided in IE GNSS‑RTK‑ReferenceStationInfo. The reference station provided in IE GNSS-RTK-ReferenceStationInfo is the Master Reference Station. Therefore, one Master Reference Station with its associated Auxiliary Stations is used in a single Provide Assistance Data message.

The parameters provided in IE GNSS-RTK-AuxiliaryStationData are used as specified for message type 1014 in [30].

-- ASN1START

GNSS-RTK-AuxiliaryStationData-r15 ::= SEQUENCE {


networkID-r15




GNSS-NetworkID-r15,


subNetworkID-r15



GNSS-SubNetworkID-r15




OPTIONAL,
-- Need ON


master-referenceStationID-r15
GNSS-ReferenceStationID-r15,


auxiliaryStationList-r15

AuxiliaryStationList-r15,


...

}

AuxiliaryStationList-r15 ::= SEQUENCE (SIZE (1..32)) OF AuxiliaryStationElement-r15

AuxiliaryStationElement-r15 ::= SEQUENCE {


aux-referenceStationID-r15



GNSS-ReferenceStationID-r15,


aux-master-delta-latitude-r15


INTEGER (-524288..524287),


aux-master-delta-longitude-r15


INTEGER (-1048576..1048575),


aux-master-delta-height-r15



INTEGER (-4194304..4194303),


aux-ARP-unc-r15






Aux-ARP-Unc-r15




OPTIONAL,
-- Need ON


...

}

Aux-ARP-Unc-r15 ::= SEQUENCE {


horizontalUncertainty-r15



INTEGER (0..255),


horizontalConfidence-r15



INTEGER (0..100),


verticalUncertainty-r15




INTEGER (0..255)



OPTIONAL,
-- Need ON


verticalConfidence-r15




INTEGER (0..100)



OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

	GNSS-RTK-AuxiliaryStationData field descriptions

	networkID

This field defines the network and the source of the particular set of reference stations and their observation information. The RTK service provider should ensure that the networkID is unique in the region serviced. The networkID indicates an area and its reference stations where the service providers will provide a homogenous solution with levelled integer ambiguities between its reference stations. In general, the area indicated by networkID will comprise one subnetwork with a unique subNetworkID. 

	subNetworkID

This field identifies the subnetwork of a network identified by networkID. In general the area indicated by networkID will consist of one subnetwork. The subNetworkID indicates the actual solution number of integer ambiguity level. If one network has only one subnetwork, this indicates that an ambiguity level throughout the whole network is established.

	master-referenceStationID

This field identifies the Master Reference Station.

	aux-referenceStationID 

This field identifies the Auxiliary Reference Station. 

	aux-master-delta-latitude

This field provides the delta value in latitude of Antenna Reference Point of "Auxiliary Reference Station minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as used in IE GNSS‑RTK‑ReferenceStationInfo. 

Scale factor 25×10-6 degrees; range ±13.1071 degrees.

	aux-master-delta-longitude

This field provides the delta value in longitude of Antenna Reference Point of "Auxiliary Reference Station minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as used in IE GNSS‑RTK‑ReferenceStationInfo. 

Scale factor 25×10-6 degrees; range ±26.2142 degrees.

	aux-master-delta-height

This field provides the delta value in ellipsoidal height of Antenna Reference Point of "Auxiliary Reference Station minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as used in IE GNSS‑RTK‑ReferenceStationInfo. 

Scale factor 1 milli-meter; range ±4194.303 m. 

	aux-ARP-unc

This field specifies the uncertainty of the auxiliary station ARP coordinates and comprise the following fields:

-
horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The ‘horizontalUncertainty’ corresponds to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and ‘horizontalConfidence’ corresponds to confidence as defined in 3GPP TS 23.032 [15].

-
verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The ‘verticalUncertainty’ corresponds to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and ‘verticalConfidence’ corresponds to confidence as defined in 3GPP TS 23.032 [15].


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. This information may be obtained by the target device using one or more motion sensors.

-- ASN1START

Sensor-MotionInformation-r15 ::= SEQUENCE {


refTime-r15




DisplacementTimeStamp-r15,


displacementInfoList-r15
DisplacementInfoList-r15,


...

}

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

DisplacementInfoListElement-r15 ::= SEQUENCE {


deltaTimeStamp-r15


DeltaTime-r15,


displacement-r15


Displacement-r15


OPTIONAL,


...

}

DisplacementTimeStamp-r15 ::= CHOICE {


utcTime-r15




UTC-Time-r15,

gnssTime-r15



MeasurementReferenceTime,


systemFrameNumber-r15

SFN-r15,


measurementSFN-r15


INTEGER(-8192..9214), 


...

}

DeltaTime-r15 ::= CHOICE {


deltaTimeSec-r15

INTEGER(1..16384),


deltaTimeSFN-r15

INTEGER (1..4096),


...

}

SFN-r15 ::= SEQUENCE {


sfn-r15





BIT STRING (SIZE (10)),


hyperSFN-r15



BIT STRING (SIZE (10))

OPTIONAL,


...

}

Displacement-r15 ::= SEQUENCE {


bearing-r15




INTEGER (0..3599),


bearingUncConfidence-r15
INTEGER (0..100)


OPTIONAL,


bearingRef-r15



ENUMERATED { geographicNorth, magneticNorth, local },


horizontalDistance-r15

INTEGER (0..8191),


horizontalDistanceUnc-r15
INTEGER (0..255)


OPTIONAL,


horizontalUncConfidence-r15
INTEGER (0..100)


OPTIONAL,


verticalDirection-r15

ENUMERATED{upward, downward}OPTIONAL,


verticalDistance-r15     
INTEGER(0..8191)


OPTIONAL,


verticalDistanceUnc-r15

INTEGER (0..255)


OPTIONAL,


verticalUncConfidence-r15
INTEGER (0..100)


OPTIONAL,


...

}

UTC-Time-r15 ::= SEQUENCE {


utcTime-r15




UTCTime,


utcTime-ms-r15



INTEGER (0..999),


...

}
-- ASN1STOP

	Sensor-MotionInformation field descriptions

	refTime

This field provides the reference time associated to the starting position of the first displacement in the displacement list.

	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 refTime).  

-
displacement provides the direction and distance travelled between time tn-1 and tn.

	utcTime

This field provides the time stamp of the refTime  in UTC time and comprises the following subfields:

-
utcTime in the form of YYMMDDhhmmssZ.

-
utcTime-ms specifies the fractional part of the UTC time in ms resolution.

	gnssTime

This field provides the time stamp of the refTime in GNSS time

	systemFrameNumber

This field provides the time stamp in serving cell SFN time, from which delta SFN is calculated.

	measurementSFN

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

	bearing

This field specifies the direction (heading) of the horizontal displacement measured clockwise from bearingRef.

Scale factor 0.1 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 high accuracy uncertainty 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). verticalDistanceUnc correspond to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15]. verticalUncConfidence corresponds to confidence as defined in 3GPP TS 23.032 [15].

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

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


