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Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1], [2] and [3] apply. Other definitions are provided below.

Anchor carrier: In NB-IoT, a carrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB are transmitted.
Location Server: a physical or logical entity (e.g., E-SMLC or SUPL SLP) that manages positioning for a target device by obtaining measurements and other location information from one or more positioning units and providing assistance data to positioning units to help determine this. A Location Server may also compute or verify the final location estimate.

NB-IoT: NB-IoT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.

Reference Source: a physical entity or part of a physical entity that provides signals (e.g., RF, acoustic, infra-red) that can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.

Target Device: the device that is being positioned (e.g., UE or SUPL SET).

Transmission Point (TP): A set of geographically co-located transmit antennas for one cell, part of one cell or one PRS-only TP. Transmission Points can include base station (eNodeB) antennas, remote radio heads, a remote antenna of a base station, an antenna of a PRS-only TP, etc. One cell can be formed by one or multiple transmission points. For a homogeneous deployment, each transmission point may correspond to one cell.
Observed Time Difference Of Arrival (OTDOA): The time interval that is observed by a target device between the reception of downlink signals from two different TPs. If a signal from TP 1 is received at the moment t1, and a signal from TP 2 is received at the moment t2, the OTDOA is t2 –  t1.

PRS-only TP: A TP which only transmits PRS signals for PRS-based TBS positioning and is not associated with a cell.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply. 

ADR
Accumulated Delta-Range

A‑GNSS
Assisted‑GNSS

AP
Access Point

ARFCN
Absolute Radio Frequency Channel Number

BDS
BeiDou Navigation Satellite System

BSSID
Basic Service Set Identifier

BTS
Base Transceiver Station (GERAN)

CID
Cell-ID (positioning method)

CNAV
Civil Navigation

CRS
Cell-specific Reference Signals

ECEF
Earth-Centered, Earth-Fixed

ECGI
Evolved Cell Global Identifier

ECI
Earth-Centered-Inertial

E‑CID
Enhanced Cell-ID (positioning method)

EGNOS
European Geostationary Navigation Overlay Service

E-SMLC
Enhanced Serving Mobile Location Centre

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

EOP
Earth Orientation Parameters

EPDU
External Protocol Data Unit

FDMA
Frequency Division Multiple Access

FEC
Forward Error Correction

FTA
Fine Time Assistance

GAGAN
GPS Aided Geo Augmented Navigation

GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

ICD
Interface Control Document

IOD
Issue of Data

IS
Interface Specification

LLA
Latitude Longitude Altitude

LPP
LTE Positioning Protocol

LPPa
LTE Positioning Protocol Annex

LSB
Least Significant Bit

MBS
Metropolitan Beacon System

MO-LR
Mobile Originated Location Request

MSAS
Multi-functional Satellite Augmentation System

MSB
Most Significant Bit

msd
mean solar day

MT-LR
Mobile Terminated Location Request

NAV
Navigation

NB-IoT
NarrowBand Internet of Things
NICT
National Institute of Information and Communications Technology

NI-LR
Network Induced Location Request

NPRS
Narrowband Positioning Reference Signals 
NR
NR Radio Access
NRSRP
Narrowband Reference Signal Received Power

NRSRQ
Narrowband Reference Signal Received Quality

NTSC
National Time Service Center of Chinese Academy of Sciences

OTDOA
Observed Time Difference Of Arrival

PDU
Protocol Data Unit

PRB
Physical Resource Block

PRC
Pseudo‑Range Correction

PRS
Positioning Reference Signals

PZ-90
Parametry Zemli 1990 Goda – Parameters of the Earth Year 1990

QZS
Quasi Zenith Satellite

QZSS
Quasi-Zenith Satellite System

QZST
Quasi-Zenith System Time

RF
Radio Frequency

RRC
Range‑Rate Correction


Radio Resource Control

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSTD
Reference Signal Time Difference

RTT
Round Trip Time

RU
Russia

SBAS
Space Based Augmentation System

SET
SUPL Enabled Terminal

SFN
System Frame Number

SLP
SUPL Location Platform

SSID
Service Set Identifier

SUPL
Secure User Plane Location

SV
Space Vehicle

TB
Terrestrial Beacon

TBS
Terrestrial Beacon System

TLM
Telemetry

TOD
Time Of Day

TOW
Time Of Week

TP
Transmission Point
UDRE
User Differential Range Error

ULP
User Plane Location Protocol

USNO
US Naval Observatory

UT1
Universal Time No.1

UTC
Coordinated Universal Time

WAAS
Wide Area Augmentation System

WGS‑84
World Geodetic System 1984

WLAN
Wireless Local Area Network

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
–
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 TS 38.101-2 [xx].
-- 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]


–
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,


...

}

-- ASN1STOP

–
NCGI

The IE NCGI  specifies the NR Cell Global Identifier (NCGI) which is used to identify NR cells globally [yy]. 
-- 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

–
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


]],


[[




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.

	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.


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

-- ASN1START

CommonIEsProvideAssistanceData ::= SEQUENCE {


...,


[[



segmentationInfo-r14

SegmentationInfo-r14

OPTIONAL
-- Need ON


]]

}

-- ASN1STOP

	CommonIEsRequestAssistanceData  field descriptions

	segmentationInfo

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


[…]

6.5.1.2
OTDOA Assistance Data Elements

–
OTDOA-ReferenceCellInfo
The IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information for OTDOA assistance data. The slot number offsets and expected RSTDs in OTDOA-NeighbourCellInfoList are provided relative to the cell defined by this IE. If earfcnRef of this assistance data reference cell is different from that of the serving cell, the LPP layer shall inform lower layers to start performing inter-frequency RSTD measurements with this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS positioning occasion information.
NOTE:
The location server should always include the PRS configuration of the assistance data reference and neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in [18].

-- ASN1START

OTDOA-ReferenceCellInfo ::= SEQUENCE {


physCellId




INTEGER (0..503),


cellGlobalId



ECGI





OPTIONAL,

-- Need ON


earfcnRef




ARFCN-ValueEUTRA


OPTIONAL,

-- Cond NotSameAsServ0


antennaPortConfig


ENUMERATED {ports1-or-2, ports4, ... }
















OPTIONAL,

-- Cond NotSameAsServ1


cpLength




ENUMERATED { normal, extended, ... },


prsInfo





PRS-Info




OPTIONAL,

-- Cond PRS


...,


[[ earfcnRef-v9a0


ARFCN-ValueEUTRA-v9a0

OPTIONAL

-- Cond NotSameAsServ2


]],


[[ tpId-r14




INTEGER (0..4095)


OPTIONAL,

-- Need ON



cpLengthCRS-r14


ENUMERATED { normal, extended, ... }

















OPTIONAL,

-- Cond CRS



sameMBSFNconfigRef-r14
BOOLEAN





OPTIONAL,

-- Need ON



dlBandwidth-r14


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
















OPTIONAL,

-- Cond NotSameAsServ3



addPRSconfigRef-r14

SEQUENCE (SIZE (1..maxAddPRSconfig-r14)) OF PRS-Info
















OPTIONAL

-- Need ON



]],


[[



nr-LTE-SFN-Offset-r15
INTEGER (0..1023)


OPTIONAL

-- Cond NR


]]
}

maxAddPRSconfig-r14


INTEGER ::= 2

-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsServ0
	This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices' current primary cell.

	NotSameAsServ1
	The field is mandatory present if the antenna port configuration of the OTDOA assistance data reference cell is not the same as the antenna port configuration of the target devices' current primary cell.

	NotSameAsServ2
	The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN of the target devices' current primary cell.

	PRS
	The field is mandatory present if positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present. 

	CRS
	The field is optionally present, need ON, if prsInfo is present. Otherwise it is not present.

	NotSameAsServ3
	The field is mandatory present if the downlink bandwidth configuration of the assistance data reference cell is not the same as the downlink bandwidth configuration of the target devices' current primary cell and if PRS frequency hopping is used in the assistance data reference cell [16]; otherwise it is not present.

	NR
	The field is optionally present, need ON, if the target device is served by an NR cell; otherwise it is not present.


	OTDOA-ReferenceCellInfo field descriptions

	physCellId 

This field specifies the physical cell identity of the assistance data reference cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as defined in [12]. The server should include this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	earfcnRef

This field specifies the EARFCN of the assistance data reference cell.

	antennaPortConfig

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the assistance data reference cell.

	cpLength

This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsInfo field is present, otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

	prsInfo

This field specifies the first PRS configuration of the assistance data reference cell.

	tpId

This field specifies an identity of the transmission point. This field together with the physCellId and/or prsID may be used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

	cpLengthCRS

This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as defined in [16]).

	sameMBSFNconfigRef

This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

	dlBandwidth

This field specifies the downlink bandwidth configuration of the assistance data reference cell, NRB in downlink, see TS 36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. 

	addPRSconfigRef

This field specifies the additional (second and possibly third) PRS configuration(s) of the assistance data reference cell.

	nr-LTE-SFN-Offset

This field specifies the SFN offset between the serving NR cell and the assistance data reference cell.
The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the NR serving cell to the beginning of the closest subsequent radio frame #0 of the assistance data reference cell.


[…]

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,


interRAT-RSTDmeasurement-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. 

	interRAT-RSTDmeasurement

This field, if present, indicates that the target device supports inter-RAT RSTD measurements [zz]; i.e., E-UTRA RSTD measurements when the target device is served by an NR cell.


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

6.5.2.2
GNSS Assistance Data Elements

–
GNSS-ReferenceTime
The IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS transmission in the reference cell. 

If the IE networkTime is present, the IEs gnss-SystemTime and networkTime provide a valid relationship between GNSS system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation delay from the the eNodeB/NodeB/BTS to the target device shall be compensated for by the location server. Depending on implementation, the relation between GNSS system time and air-interface network time may have varying accuracy. The uncertainty of this timing relation is provided in the IE referenceTimeUnc. If the propagation delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of the IE referenceTimeUnc. 

If the IE networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of reception of the IE GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between the location server and the target device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of GNSS-ReferenceTime and the time when the gnss-SystemTime is used. 

The location server shall provide a value for the gnss-TimeID only for GNSSs supported by the target device.

The IE GNSS-ReferenceTimeForOneCell can be provided multiple times (up to 16) to provide fine time assistance for several (neighbour) cells. 
-- ASN1START

GNSS-ReferenceTime ::= SEQUENCE  {


gnss-SystemTime



GNSS-SystemTime,


referenceTimeUnc


INTEGER (0..127)




OPTIONAL,
-- Cond noFTA


gnss-ReferenceTimeForCells  SEQUENCE (SIZE (1..16)) OF 










GNSS-ReferenceTimeForOneCell
OPTIONAL,
-- Need ON

...

}

GNSS-ReferenceTimeForOneCell  ::= SEQUENCE {



networkTime 



NetworkTime,


referenceTimeUnc


INTEGER (0..127),


bsAlign





ENUMERATED {true}
OPTIONAL,


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	noFTA
	The field may be present if gnss-ReferenceTimeForCells is absent; otherwise it is not present.


	GNSS-ReferenceTime field descriptions

	gnss-SystemTime

This field provides the specific GNSS system time.

	networkTime

This field specifies the cellular network time at the epoch corresponding to gnss-SystemTime.

	referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is provided. When IE networkTime is not provided, this field can be included to provide the accuracy of the provided gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD + referenceTimeUnc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:














r = C*(((1+x)K)-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K. Example values for the referenceTimeUnc Format: see table K to uncertainty relation below. 

	bsAlign

This flag, if present, indicates that the transmission timings of all cells sharing, depending on the RAT, the same carrier frequency and Tracking Area/Location Area/Routing Area as the cell indicated, are frame aligned. This information allows the target device to derive the GNSS - cellular time relation for any of these cells based on the timing relation information provided in GNSS-ReferenceTime. The flag should be set consistently in all these cells. This flag does not guarantee SFN alignment.


K to uncertainty relation

	Value of K
	Value of uncertainty

	0
	0 nanoseconds

	1
	70 nanoseconds

	2
	149.8 nanoseconds

	-
	-

	50
	349.62 microseconds

	-
	-

	127
	≥ 8.43 seconds


–
GNSS-SystemTime
-- ASN1START

GNSS-SystemTime ::= SEQUENCE {


gnss-TimeID





GNSS-ID,

gnss-DayNumber




INTEGER (0..32767),


gnss-TimeOfDay




INTEGER (0..86399),


gnss-TimeOfDayFrac-msec


INTEGER (0..999)

OPTIONAL,
-- Need ON

notificationOfLeapSecond

BIT STRING (SIZE(2)) 
OPTIONAL,
-- Cond gnss-TimeID-glonass


gps-TOW-Assist




GPS-TOW-Assist 


OPTIONAL,
-- Cond gnss-TimeID-gps


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	gnss-TimeID-glonass
	The field may be present if gnss-TimeID=`glonass’; otherwise it is not present.

	gnss-TimeID-gps
	The field may be present if gnss-TimeID=`gps’; otherwise it is not present.


	GNSS-SystemTime field descriptions

	gnss-TimeID

This field specifies the GNSS for which the GNSS-SystemTime is provided.

	gnss-DayNumber 

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS System Time as follows:


GPS, QZSS, SBAS – Days from January 6th 1980 00:00:00 UTC (USNO);


Galileo – Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 21st 




August and 22nd August 1999; i.e., GST was equal to 13 seconds at August 22nd 1999 00:00:00 UTC;


GLONASS – Days from December 31st 1995 21:00:00 UTC (SU), which is local UTC Moscow                                  

                       January 1st 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];


BDS – Days from January 1st 2006 00:00:00 UTC (NTSC).

	gnss-TimeOfDay

This field specifies the integer number of seconds from the GNSS day change.

	gnss-TimeOfDayFrac-msec

This field specifies the fractional part of the gnssTimeOfDay field in 1‑milli‑seconds resolution. The total GNSS TOD is gnss-TimeOfDay + gnssTimeOfDayFrac-msec.

	notificationOfLeapSecond
This field specifies the notification of forthcoming leap second correction, as defined by parameter KP in [9, Table 4.7].

	gps-TOW-Assist

This field contains several fields in the Telemetry (TLM) Word and Handover Word (HOW) that are currently being broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the target device to know the entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second NAV subframe by the particular GPS satellite.


–
GPS-TOW-Assist
-- ASN1START

GPS-TOW-Assist ::= SEQUENCE (SIZE(1..64)) OF GPS-TOW-AssistElement

GPS-TOW-AssistElement ::= SEQUENCE {


satelliteID

INTEGER (1..64),


tlmWord


INTEGER (0..16383),


antiSpoof

INTEGER (0..1),


alert


INTEGER (0..1),


tlmRsvdBits

INTEGER (0..3),


...

}

-- ASN1STOP

	GPS-TOW-Assist field descriptions

	satelliteID

This field identifies the satellite for which the GPS-TOW-Assist is applicable. This field is identical to the GPS PRN Signal No. defined in [4].

	tlmWord

This field contains a 14-bit value representing the Telemetry Message (TLM) being broadcast by the GPS satellite identified by the particular satelliteID, with the MSB occurring first in the satellite transmission, as defined in [4].

	antiSpoof

This field contains the Anti-Spoof flag that is being broadcast by the GPS satellite identified by satelliteID, as defined in [4].

	alert

This field contains the Alert flag that is being broadcast by the GPS satellite identified by satelliteID, as defined in [4].

	tlmRsvdBits

This field contains the two reserved bits in the TLM Word being broadcast by the GPS satellite identified by satelliteID, with the MSB occurring first in the satellite transmission, as defined in [4].


–
NetworkTime
-- ASN1START

NetworkTime ::= SEQUENCE {


secondsFromFrameStructureStart 



INTEGER(0..12533),


fractionalSecondsFromFrameStructureStart 
INTEGER(0..3999999),


frameDrift








INTEGER (-64..63) 
OPTIONAL,
-- Cond GNSSsynch


cellID 

CHOICE { 





eUTRA

SEQUENCE {








physCellId


INTEGER (0..503),








cellGlobalIdEUTRA
CellGlobalIdEUTRA-AndUTRA
OPTIONAL,
-- Need ON







earfcn



ARFCN-ValueEUTRA,








...,








[[ earfcn-v9a0

ARFCN-ValueEUTRA-v9a0 OPTIONAL
-- Cond EARFCN-max 








]]







},





uTRA

SEQUENCE {








mode 
CHOICE {










fdd

SEQUENCE {












primary-CPICH-Info
INTEGER (0..511),












...












},










tdd

SEQUENCE {












cellParameters

INTEGER (0..127),












...












}










},








cellGlobalIdUTRA
CellGlobalIdEUTRA-AndUTRA
OPTIONAL,
-- Need ON







uarfcn



ARFCN-ValueUTRA,








...








},





gSM


SEQUENCE {








bcchCarrier


INTEGER (0..1023),








bsic



INTEGER (0..63),








cellGlobalIdGERAN
CellGlobalIdGERAN


OPTIONAL,
-- Need ON







...








},





...,





nBIoT-r14
SEQUENCE {








nbPhysCellId-r14
INTEGER (0..503),








nbCellGlobalId-r14
ECGI





OPTIONAL,
-- Need ON







nbCarrierFreq-r14
CarrierFreq-NB-r14,








...








},




nr-r15

SEQUENCE {








nrPhysCellId-r15
INTEGER (0..1007),








nrCellGlobalID-r15
NCGI-r15




OPTIONAL,
-- Need ON







nrARFCN-r15


ARFCN-ValueNR-r15,








...








}




},


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding earfcn (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	GNSSsynch
	The field is present and set to 0 if NetworkTime is synchronized to gnss-SystemTime; otherwise the field is optionally present, need OR.


	NetworkTime field descriptions

	secondsFromFrameStructureStart

This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air interface. 

In case of E-UTRA, the SFN cycle length is 10.24 seconds.

In case of UTRA, the SFN cycle length is 40.96 seconds.

In case of GSM, the hyperfame length is 12533.76 seconds.
In case of NB-IoT, the Hyper-SFN cycle lengths is 10485.76 seconds.
In case of NR, the SFN cycle length is 10.24 seconds.

	fractionalSecondsFromFrameStructureStart

This field specifies the fractional part of the secondsFromFrameStructureStart in 250 ns resolution. 

The total time since the particular frame structure start is secondsFromFrameStructureStart + fractionalSecondsFromFrameStructureStart

	frameDrift

This field specifies the drift rate of the GNSS‑network time relation with scale factor 2-30 seconds/second, in the range from ‑5.9605e-8 to +5.8673e-8 sec/sec.

	cellID

This field specifies the cell for which the GNSS–network time relation is provided.

	physCellId 

This field specifies the physical cell identity of the reference cell (E-UTRA), as defined in [12], for which the GNSS network time relation is provided.

	cellGlobalIdEUTRA 

This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the reference cell for the GNSS‑network time relation, as defined in [12].

	earfcn

This field specifies E-ARFCN of the reference cell for the GNSS‑network time relation (E-UTRA). In case the server includes earfcn-v9a0, the server shall set the corresponding earfcn (i.e. without suffix) to maxEARFCN.

	primary-CPICH-Info 

This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [13].

	cellParameters 

This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS‑network time relation, as defined in [13].

	cellGlobalIdUTRA

The filed specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell for the GNSS‑network time relation, as defined in [13].

	uarfcn

This field specifies ARFCN of the reference cell for the GNSS‑network time relation (UTRA).

	bcchCarrier

This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [14].

	bsic 

This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS‑network time relation, as defined in [14].

	cellGlobalIdGERAN

This field specifies the Cell Global Identification (CGI), the globally unique identity of a cell in GERAN, of the reference base station for the GNSS‑network time relation.

	nbPhysCellId

This field specifies the narrowband physical layer cell identity of the NB-IoT reference cell, as defined in [12], for which the GNSS network time relation is provided.

	nbCellGlobalId

This field specifies the global cell identifier of the NB-IoT reference cell for which the GNSS‑network time relation is provided, as defined in [12].

	nbCarrierFreq

This field specifies the carrier frequency of the NB-IoT reference cell for which the GNSS‑network time relation is provided.

	nrPhysCellId
This field specifies the physical cell identity of the reference cell (NR), as defined in [yy], for which the GNSS network time relation is provided.

	nrCellGlobalID
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell (NR) for the GNSS‑network time relation, as defined in [yy].

	nrARFCN
This field specifies NR-ARFCN of the reference cell (NR) for the GNSS‑network time relation. 


–
GNSS-ReferenceLocation
The IE GNSS-ReferenceLocation is used by the location server to provide the target device with a‑priori knowledge of its location in order to improve GNSS receiver performance. The IE GNSS-ReferenceLocation is provided in WGS‑84 reference system. 

-- ASN1START

GNSS-ReferenceLocation ::= SEQUENCE {



threeDlocation


EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,



...

}

-- ASN1STOP

[…]
6.5.2.5
GNSS Location Information

–
A-GNSS-ProvideLocationInformation
The IE A-GNSS-ProvideLocationInformation is used by the target device to provide location measurements (e.g., pseudo‑ranges, location estimate, velocity) to the location server, together with time information. It may also be used to provide GNSS positioning specific error reason.

-- ASN1START

A-GNSS-ProvideLocationInformation ::= SEQUENCE {


gnss-SignalMeasurementInformation
GNSS-SignalMeasurementInformation

OPTIONAL,


gnss-LocationInformation


GNSS-LocationInformation



OPTIONAL,


gnss-Error






A-GNSS-Error






OPTIONAL,


...

}

-- ASN1STOP

6.5.2.6
GNSS Location Information Elements

–
GNSS-SignalMeasurementInformation

The IE GNSS-SignalMeasurementInformation is used by the target device to provide GNSS signal measurement information to the location server and GNSS‑network time association if requested by the location server. This information includes the measurements of code phase, Doppler, C/No and optionally accumulated carrier phase, also called accumulated deltarange (ADR), which enable the UE‑assisted GNSS method where position is computed in the location server. Figure 6.5.2.6-1 illustrates the relation between some of the fields.

-- ASN1START

GNSS-SignalMeasurementInformation ::= SEQUENCE {


measurementReferenceTime

MeasurementReferenceTime,


gnss-MeasurementList


GNSS-MeasurementList,


...

}

-- ASN1STOP

	GNSS-SignalMeasurementInformation field descriptions

	measurementReferenceTime

This field specifies the GNSS system time for which the information provided in gnss-MeasurementList is valid. It may also include network time, if requested by the location server and supported by the target device.

	gnss-MeasurementList

This field provides GNSS signal measurement information for up to 16 GNSSs. 


–
MeasurementReferenceTime

The IE MeasurementReferenceTime is used to specify the time when the measurements provided in A-GNSS-ProvideLocationInformation are valid.  It may also include GNSS-network time association, in which case reported measurements shall be valid for the cellular frame boundary defined in the network time association.

-- ASN1START

MeasurementReferenceTime  ::= SEQUENCE {


gnss-TOD-msec

INTEGER (0..3599999),


gnss-TOD-frac

INTEGER (0..3999)


OPTIONAL,




gnss-TOD-unc

INTEGER (0..127)


OPTIONAL,




gnss-TimeID


GNSS-ID,


networkTime


CHOICE {



eUTRA
SEQUENCE {





physCellId


INTEGER (0..503),





cellGlobalId

CellGlobalIdEUTRA-AndUTRA

OPTIONAL,





systemFrameNumber
BIT STRING (SIZE (10)),





...





},



uTRA
SEQUENCE {





mode




CHOICE {











fdd


SEQUENCE {














primary-CPICH-Info
INTEGER (0..511),














...














},











tdd


SEQUENCE {














cellParameters

INTEGER (0..127),














...














}











},





cellGlobalId


CellGlobalIdEUTRA-AndUTRA

OPTIONAL,





referenceSystemFrameNumber











INTEGER (0..4095),





...





},



gSM

SEQUENCE {





bcchCarrier


INTEGER (0..1023),





bsic



INTEGER (0..63),





cellGlobalId

CellGlobalIdGERAN




OPTIONAL,





referenceFrame

SEQUENCE {










referenceFN 

INTEGER (0..65535),










referenceFNMSB 

INTEGER (0..63)

OPTIONAL,










...









},





deltaGNSS-TOD 

INTEGER (0 .. 127)

OPTIONAL,





...





},



...,



nbIoT-r14





SEQUENCE {





nbPhysCellId-r14
INTEGER (0..503),





nbCellGlobalId-r14
ECGI





OPTIONAL,





sfn-r14



BIT STRING (SIZE (10)),





hyperSFN-r14

BIT STRING (SIZE (10))

OPTIONAL,





...





},


nr-r15
SEQUENCE {





nrPhysCellId-r15
INTEGER (0..1007),





nrCellGlobalID-r15
NCGI-r15




OPTIONAL,





nr-sfn-r15


BIT STRING (SIZE (10)),





...





}


}

OPTIONAL,














...

}

-- ASN1STOP

	MeasurementReferenceTime field descriptions

	gnss-TOD-msec

This field specifies the GNSS TOD for which the measurements and/or location estimate are valid. The 22 bits of GNSS TOD are the least significant bits. The most significant bits shall be derived by the location server to unambiguously derive the GNSS TOD.

The value for GNSS TOD is derived from the GNSS specific system time indicated in gnss-TimeID rounded down to the nearest millisecond unit.

Scale factor 1 millisecond.

	gnss-TOD-frac

This field specifies the fractional part of the GNSS TOD in 250 ns resolution. The total GNSS TOD is given by gnss-TOD-msec + gnss-TOD-frac.
Scale factor 250 nanoseconds.

	gnss-TOD-unc

This field provides the accuracy of the relation GNSS-network time when GNSS-network time association is provided. When GNSS-network time association is not provided, this element can be included to provide the accuracy of the reported gnss-TOD-msec. 
If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time if applicable, as observed at the target device location, lies in the interval [GNSS TOD – gnss-TOD-unc, GNSS TOD + gnss-TOD-unc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:













r = C*(((1+x)K)-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K. Examples of gnss-TOD-unc value are as in the table Value of K to Value of uncertainty relation below.

This field shall be included if the target device provides GNSS-network time relationship.

	gnss-TimeID

This field specifies the GNSS system time for which the gnss-TOD-msec (and gnss-TOD-frac if applicable) is provided.

	networkTime

These fields specify the network time event which the GNSS TOD time stamps.

This field shall be included if the target device provides GNSS-network time relationship.

	physCellId

This field identifies the reference cell (E-UTRA), as defined in [12], that is used for the GNSS-network time relation.

	cellGlobalId

This field specifies the globally unique cell identifier (Evolved Cell Global Identifier (ECGI) in E-UTRA, global UTRAN Cell Identifier in UTRA, or Cell Global Identification (CGI) in GERAN) of the reference cell, as defined in [12] for E-UTRA and [13] for UTRA, for which the GNSS network time relation is provided. 

	systemFrameNumber

This field specifies the system frame number in E-UTRA which the GNSS time time stamps, as defined in [12].

	mode

This field identifies the reference cell for the GNSS-network time relation, as defined in [13].

	referenceSystemFrameNumber

This field specifies the system frame number in UTRA, as defined in [13], which is used for time stamping.

	bcchCarrier, bsic

This field identifies the reference cell for the GNSS-network time relation in GERAN, as defined in [14].

	referenceFN, referenceFNMSB

These fields specify the frame number in GERAN which the GNSS time time stamps, as defined in [14]. The time of the reference frame boundary is as observed by the target device, i.e. without Timing Advance compensation. The referenceFNMSB field indicates the most significant bits of the frame number of the reference BTS corresponding to the GNSS-MeasurementList.  Starting from the complete GSM frame number denoted FN, the target device calculates Reference FN MSB as










Reference FN MSB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the location server by combining the fields referenceFN with referenceFNMSB in the following way









FN = referenceFNMSB *42432 + referenceFN

	deltaGNSS-TOD

This field specifies the difference in milliseconds between gnss-TOD-msec reported and the milli-second part of the SV time tsv_1 of the first SV in the list reported from the target device, as defined in [14]. The deltaGNSS-TOD is defined as 










deltaGNSS-TOD  = gnss-TOD-msec  - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.

	nbPhysCellId

This field identifies the reference cell, as defined in [12] that is used for the GNSS-network time relation.

	nbCellGlobalId

This field specifies the global cell identifier of the NB-IoT reference cell, as defined in [12], for which the GNSS network time relation is provided.

	sfn

This field specifies the system frame number in NB-IoT which the GNSS time time stamps, as defined in [12].

	hyperSFN

This field specifies the hyper-SFN in NB-IoT which the GNSS time time stamps, as defined in [12].

	nrPhysCellId
This field identifies the reference cell (NR), as defined in [yy], that is used for the GNSS-network time relation.

	nrCellGlobalID
This field specifies the NR globally unique cell identifier (NR Cell Global Identifier (NCGI) in NR) of the reference cell, as defined in [yy], for which the GNSS network time relation is provided.

	nr-sfn
This field specifies the system frame number in NR which the GNSS time time stamps, as defined in [yy],


Value of K to Value of uncertainty relation

	Value of K
	Value of uncertainty

	0
	0 microseconds

	1
	0.07 microseconds

	2
	0.1498 microseconds

	-
	-

	50
	349.62 microseconds

	-
	-

	127
	≥ 8430000 microseconds


–
GNSS-MeasurementList

The IE GNSS-MeasurementList is used by the target device to provide measurements of code phase, Doppler, C/No and optionally accumulated carrier phase, also called accumulated deltarange (ADR).
[…]
6.5.3
Enhanced Cell ID Positioning
6.5.3.1
E‑CID Location Information 

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

-- ASN1START

ECID-ProvideLocationInformation ::= SEQUENCE {


ecid-SignalMeasurementInformation
ECID-SignalMeasurementInformation

OPTIONAL,


ecid-Error






ECID-Error







OPTIONAL,


...

}

-- ASN1STOP

6.5.3.2
E‑CID Location Information Elements

–
ECID-SignalMeasurementInformation

The IE ECID-SignalMeasurementInformation is used by the target device to provide various UE‑measurements to the location server. 

-- ASN1START

ECID-SignalMeasurementInformation ::= SEQUENCE {


primaryCellMeasuredResults
MeasuredResultsElement
OPTIONAL,


measuredResultsList


MeasuredResultsList,


...

}

MeasuredResultsList ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {


physCellId

INTEGER (0..503),


cellGlobalId
CellGlobalIdEUTRA-AndUTRA


OPTIONAL,


arfcnEUTRA 

ARFCN-ValueEUTRA,


systemFrameNumber






BIT STRING (SIZE (10))



OPTIONAL,


rsrp-Result

INTEGER (0..97)





OPTIONAL,


rsrq-Result

INTEGER (0..34)





OPTIONAL,


ue-RxTxTimeDiff
INTEGER (0..4095)




OPTIONAL,


...,


[[ arfcnEUTRA-v9a0

ARFCN-ValueEUTRA-v9a0 

OPTIONAL

-- Cond EARFCN-max 


]],


[[ nrsrp-Result-r14

INTEGER (0..113)


OPTIONAL,


   nrsrq-Result-r14

INTEGER (0..74)



OPTIONAL,


   carrierFreqOffsetNB-r14








CarrierFreqOffsetNB-r14

OPTIONAL,

-- Cond NB-IoT


   hyperSFN-r14


BIT STRING (SIZE (10))

OPTIONAL

]]
}
-- ASN1STOP

	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding arfcnEUTRA (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	NB-IoT
	The field is mandatory present if the measured cell is a NB-IoT cell. Otherwise it is not present.


	ECID-SignalMeasurementInformation field descriptions

	primaryCellMeasuredResults

This field contains measurements for the primary cell (if the primary cell is a E-UTRA or NB-IoT cell), when the target device reports measurements for both primary cell (E-UTRA or NB-IoT) and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell (E-UTRA or NB-IoT) only, in which case the measurements for the primary cell (E-UTRA or NB-IoT) is reported in the measuredResultsList.
This field shall be omitted when the primary cell is not a E-UTRA or NB-IoT cell.

	measuredResultsList 

This list contains the E‑CID measurements for up to 32 E-UTRA or NB-IoT cells.

	physCellId

This field specifies the physical cell identity of the measured cell.

	cellGlobalId

This field specifies cell global ID of the measured cell. The target device shall provide this field if it was able to determine the ECGI of the measured cell at the time of measurement.

	arfcnEUTRA

This field specifies the ARFCN of the measured E-UTRA carrier frequency, as defined in [12]. In case the target device includes arfcnEUTRA-v9a0, the target device shall set the corresponding arfcnEUTRA (i.e. without suffix) to maxEARFCN.

	systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of measurement.

	rsrp-Result

This field specifies the reference signal received power (RSRP) measurement, as defined in [12], [17].

	rsrq-Result

This field specifies the reference signal received quality (RSRQ) measurement, as defined in [12], [17].

	ue-RxTxTimeDiff

This field specifies the UE Rx–Tx time difference measurement, as defined in [17]. It is provided only for measurements on the UE’s primary cell.

Measurement report mapping is according to 3GPP TS 36.133 [18]. 

	nrsrp-Result

This field specifies the narrowband reference signal received power (NRSRP) measurement, as defined in [17]. Measurement report mapping is according to TS 36.133 [18].

	nrsrq-Result

This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in [17]. 

Measurement report mapping is according to TS 36.133 [18].

	carrierFreqOffsetNB

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

	hyperSFN

This field specifies the hyper-SFN of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the hyper-SFN of the cell at the time of measurement.


