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3
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.

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.

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

NICT
National Institute of Information and Communications Technology

NI-LR
Network Induced Location Request
NTSC
National Time Service Center of Chinese Academy of Sciences

OTDOA
Observed Time Difference Of Arrival

PDU
Protocol Data Unit

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

<End of changed section>

<Start of next changed section>
4.1.3
LPP Position Methods
Internal LPP positioning methods and associated signalling content are defined in this specification.

This version of the specification defines OTDOA, A-GNSS, E-CID, Barometric Sensor, TBS, WLAN, and Bluetooth positioning methods.

<End of changed section>

<Start of next changed section>
6.4.2
Common Positioning
–
CommonIEsRequestCapabilities
The CommonIEsRequestCapabilities carries common IEs for a Request Capabilities LPP message Type. 

-- ASN1START

CommonIEsRequestCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

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

-- ASN1START

CommonIEsProvideCapabilities ::= SEQUENCE {


...

}

-- ASN1STOP

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

-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {


primaryCellID

ECGI

OPTIONAL,
-- Cond EUTRA


...

}

-- ASN1STOP

	Conditional presence
	Explanation

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


	CommonIEsRequestAssistanceData  field descriptions

	primaryCellID

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


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

-- ASN1START

CommonIEsProvideAssistanceData ::= SEQUENCE {


...

}

-- ASN1STOP

–
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


...

}

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,






...

}


HorizontalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

VerticalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127), 


confidence

INTEGER(0..100),


...

}

ResponseTime ::= SEQUENCE {


time







INTEGER (1..128),


...,



[[
responseTimeEarlyFix-r12

INTEGER (1..128)

OPTIONAL

-- Need ON


]]

}

Environment ::= ENUMERATED {


badArea,


notBadArea,


mixedArea,


...

}

-- 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 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 should 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. This is given as an integer number of seconds between 1 and 128. 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. This is given as an integer number of seconds between 1 and 128. 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.

· velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).
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 which shall always be fulfilled – even if that means not fulfilling other QoS requirements.

	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.


–
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


]]
}

LocationCoordinates ::= CHOICE {


ellipsoidPoint







Ellipsoid-Point,


ellipsoidPointWithUncertaintyCircle 

Ellipsoid-PointWithUncertaintyCircle,


ellipsoidPointWithUncertaintyEllipse

EllipsoidPointWithUncertaintyEllipse,


polygon









Polygon,


ellipsoidPointWithAltitude




EllipsoidPointWithAltitude,


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid













EllipsoidPointWithAltitudeAndUncertaintyEllipsoid,


ellipsoidArc







EllipsoidArc,


...

}

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) } (SIZE(1..16))
-- ASN1STOP

	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). 

	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.



–
CommonIEsAbort

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

-- ASN1START

CommonIEsAbort ::= SEQUENCE {


abortCause


ENUMERATED {


undefined,



stopPeriodicReporting,



targetDeviceAbort,



networkAbort,



...


}

}

-- 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.


–
CommonIEsError

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

-- ASN1START

CommonIEsError ::= SEQUENCE {


errorCause

ENUMERATED {



undefined,



lppMessageHeaderError, 



lppMessageBodyError,



epduError,



incorrectDataValue,



...


}

}

-- 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.


<End of changed section>

<Start of next changed section>
6.5.4
Terrestrial Beacon System Positioning
6.5.4.1
TBS Location Information 

–
TBS-ProvideLocationInformation
The IE TBS-ProvideLocationInformation is used by the target device to provide TBS location measurements to the location server. It may also be used to provide TBS positioning specific error reason.
-- ASN1START

TBS-ProvideLocationInformation-r13 ::= SEQUENCE {


tbs-MeasurementInformation-r13


TBS-MeasurementInformation-r13

OPTIONAL,


tbs-Error-r13






TBS-Error-r13





OPTIONAL,


...

}

-- ASN1STOP
6.5.4.2
TBS Location Information Elements

–
TBS-MeasurementInformation
The IE TBS-MeasurementInformation is used by the target device to provide TBS location measurements to the location server.
-- ASN1START

TBS-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13
UTCTime





OPTIONAL,


mbs-SgnMeasList-r13



MBS-BeaconMeasList-r13 

OPTIONAL, 
-- Cond MBS


...

}

-- ASN1STOP
	Conditional presence
	Explanation

	MBS
	The field is mandatory present if the TBS-MeasurementInformation is provided for an MBS system; otherwise it is not present.


	TBS-MeasurementInformation field descriptions

	measurementReferenceTime

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

	mbs-SgnMeasList 

This field provides the MBS measurements for up to 64 MBS beacons.


–
MBS-BeaconMeasList

The IE MBS-BeaconMeasList is used by the target device to provide MBS location measurements to the location server, as defined in the MBS ICD [24].
-- ASN1START

MBS-BeaconMeasList-r13 ::= SEQUENCE (SIZE(1..64)) OF MBS-BeaconMeasElement-r13

MBS-BeaconMeasElement-r13 ::= SEQUENCE {


transmitterID-r13



INTEGER (0..32767),


codePhase-r13




INTEGER (0..2097151),


codePhaseRMSError-r13


INTEGER (0..63),

..., 

[[ rssi-r14





INTEGER (-130..-30)

OPTIONAL

]]
}

-- ASN1STOP
	MBS-BeaconMeasList field descriptions

	transmitterID 

This field contains the MBS transmitter identifier.

	codePhase

This field contains the value of the code-phase measurement made by the target device for the particular beacon signal at the time of measurement in the units of ms. MBS specific code phase measurements (e.g. chips) are converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate.

Scale factor 2-21 milli‑seconds, in the range from 0 to (1-2-21) milli‑seconds.

	codePhaseRMSError

This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point representation shown in the table below.

	rssi
This field provides an estimate of the received signal strength from the MBS beacon as referenced to the UE antenna connector.
If the estimated received signal strength for the MBS beacon is less than -130 dBm, the UE shall report an RSSI value of -130. If the estimated received signal strength for the MBS beacon is greater than -30 dBm, the UE shall report an RSSI value of -30.
Scale factor 1 dBm.


floating-point representation

	Index
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P [m]

	0
	000
	000
	0.5
	P < 0.5

	1
	001
	000
	0.5625
	0.5 <= P < 0.5625

	i
	x
	y
	0.5 * (1 + x/8) * 2y
	xi-1 <= P < xi

	62
	110
	111
	112
	104 <= P < 112

	63
	111
	111
	--
	112 <= P


6.5.4.3
TBS Location Information Request 

–
TBS-RequestLocationInformation

The IE TBS-RequestLocationInformation is used by the location server to request location information for TBS-based methods from the target device.
-- ASN1START

TBS-RequestLocationInformation-r13 ::= SEQUENCE {


mbsSgnMeasListReq-r13



BOOLEAN,


...,


[[
mbsAssistanceAvailability-r14
BOOLEAN






OPTIONAL,
-- Need ON


mbsRequestedMeasurements-r14
BIT STRING {










rssi

(0)} (SIZE(1..8))
OPTIONAL
-- Need ON

]]
}

-- ASN1STOP
	TBS-RequestLocationInformation field descriptions

	mbsSgnMeasListReq

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

	mbsAssistanceAvailability

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

	mbsRequestedMeasurements 

This field indicates the additional MBS measurements requested and may only be included if mbsSgnMeasListReq-r13 is set to TRUE. This field is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

rssi: 
Beacon signal strength at the target




6.5.4.4
TBS Capability Information 

–
TBS-ProvideCapabilities
The IE TBS-ProvideCapabilities is used by the target device to indicate its capability to support TBS and to provide its TBS location capabilities to the location server.
-- ASN1START

TBS-ProvideCapabilities-r13 ::= SEQUENCE {


tbs-Modes-r13


BIT STRING { 
standalone

(0),












ue-assisted

(1),












ue-based

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


...,


[[
mbs-AssistanceDataSupportList-r14
MBS-AssistanceDataSupportList-r14

OPTIONAL,



mbs-ConfigSupport-r14
BIT STRING { 
tb1

(0),













tb2

(1),












tb3

(2),












tb4

(3)} (SIZE (1..8))


OPTIONAL

]]
}

-- ASN1STOP

	TBS-ProvideCapabilities field descriptions

	tbs-Modes

This field specifies the TBS 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 TBS mode is supported; a zero‑value means not supported.

	mbs-AssistanceDataSupportList 

This list defines the MBS assistance data supported by the target device. This field shall be present if the target device supports MBS assistance data.

	mbs-ConfigSupport 

This field specifies the MBS configurations supported by the target device. This field shall be present if the target device supports MBS [24].


-

MBS-AssistanceDataSupportList

The IE MBS-AssistanceDataSupportList is used by the target device to indicate its capability to support MBS Assistance Data and to provide its capabilities to the location server.
-- ASN1START

MBS-AssistanceDataSupportList-r14 ::= SEQUENCE {


mbs-AcquisitionAssistanceDataSupport-r14
BOOLEAN,


mbs-AlmanacAssistanceDataSupport-r14

BOOLEAN,


...

}

-- ASN1STOP

	MBS-AssistanceDataSupportList  field descriptions

	mbs-AcquisitionAssistanceDataSupport

This field specifies whether the target device supports MBS Acquisition Assistance Data. TRUE means supported.

	mbs-AlmanacAssistanceDataSupport  

This field specifies whether the target device supports MBS Almanac Assistance Data. TRUE means supported. 


6.5.4.5
TBS Capability Information Request

–
TBS-RequestCapabilities
The IE TBS-RequestCapabilities is used by the location server to request TBS positioning capabilities from a target device.
-- ASN1START

TBS-RequestCapabilities-r13 ::= SEQUENCE {


...

}

-- ASN1STOP

6.5.4.6
TBS Error Elements

–
TBS-Error
The IE TBS-Error is used by the location server or target device to provide TBS error reasons to the target device or location server, respectively.
-- ASN1START
TBS-Error-r13 ::= CHOICE {


locationServerErrorCauses-r13

TBS-LocationServerErrorCauses-r13,


targetDeviceErrorCauses-r13


TBS-TargetDeviceErrorCauses-r13,

...

}

-- ASN1STOP

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

-- ASN1START

TBS-LocationServerErrorCauses-r13 ::= SEQUENCE {


cause-r13

ENUMERATED
{
undefined,










...,










assistanceDataNotSupportedByServer-v14xy,










assistanceDataSupportedButCurrentlyNotAvailableByServer-v14xy








},


...

}

-- ASN1STOP

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

-- ASN1START

TBS-TargetDeviceErrorCauses-r13 ::= SEQUENCE {


cause-r13

ENUMERATED {
undefined,










thereWereNotEnoughMBSBeaconsReceived,










...,










assistanceDataMissing-v14xy








},


...

}

-- ASN1STOP

	TBS-TargetDeviceErrorCauses field descriptions

	cause
This field provides a TBS specific error cause.


6.5.4.7
TBS Assistance Data

–
TBS-ProvideAssistanceData
The IE TBS-ProvideAssistanceData is used by the location server to provide assistance data to assist in position estimation at the UE (e.g. for UE‑based mode) and/or to expedite the acquisition of TBS signals. It may also be used to provide TBS positioning specific error reasons.

-- ASN1START

TBS-ProvideAssistanceData-r14 ::= SEQUENCE {


tbs-AssistanceDataList-r14
TBS-AssistanceDataList-r14 
OPTIONAL,
-- Need ON


tbs-Error-r14



TBS-Error-r13



OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

6.5.4.8
TBS Assistance Data Elements

–
TBS-AssistanceDataList

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

-- ASN1START

TBS-AssistanceDataList-r14 ::= SEQUENCE {


mbs-AssistanceDataList-r14

MBS-AssistanceDataList-r14

OPTIONAL,
-- Need ON

...

}

MBS-AssistanceDataList-r14 ::= SEQUENCE (SIZE (1..maxMBS-r14)) OF MBS-AssistanceDataElement-r14

MBS-AssistanceDataElement-r14 ::= SEQUENCE {


mbs-AlmanacAssistance-r14

MBS-AlmanacAssistance-r14


OPTIONAL,
-- Need ON


mbs-AcquisitionAssistance-r14
MBS-AcquisitionAssistance-r14

OPTIONAL,
-- Need ON


...

}
maxMBS-r14

INTEGER ::= 64

-- ASN1STOP

–
MBS-AlmanacAssistance
The IE MBS-AlmanacAssistance is used by the location server to provide LLA of MBS transmitters to enable position estimation at the UE.

-- ASN1START

MBS-AlmanacAssistance-r14 ::= SEQUENCE {


transmitterID-r14


INTEGER (0..32767),

transmitterLatitude-r14

BIT STRING (SIZE (26)),


transmitterLongitude-r14
BIT STRING (SIZE (27)),

transmitterAltitude-r14

BIT STRING (SIZE (15)),

timeCorrection-r14


INTEGER (0..25)

OPTIONAL,
-- Need ON

...

}

-- ASN1STOP

	MBS-AlmanacAssistance field descriptions

	transmitterID

This field specifies the MBS transmitter ID [24].

	transmitterLatitude

This field specifies latitude of the MBS transmitter, degrees. Scale factor 4/220 decimal degrees, added to -90°.  Valid range -90° to 90° [24].

	transmitterLongitude

This field specifies longitude of the MBS transmitter, degrees. Scale factor 4/220 decimal degrees, added to -180°. Valid range -180° to 180° [24].

	transmitterAltitude

This field specifies altitude of the MBS transmitter, meters. Scale factor 0.29 meters, added to -500 meters.

Valid range -500 to 9002.43 meters [24].

	timeCorrection

This field contains the residual timing error for a particular beacon, in units of nano-seconds, in the range from 0 to 25. This field is used for UE-based mode only, by subtracting from the codePhase measurement made by the target device [24].


· 
MBS-AcquisitionAssistance
The IE MBS-AcquisitionAssistance is used by the location server to provide parameters that support acquisition of the MBS signals [24]. 

-- ASN1START

MBS-AcquisitionAssistance-r14 ::= SEQUENCE {


transmitterID-r14



INTEGER (0..32767)





OPTIONAL,
-- Need ON

mbsConfiguration-r14


ENUMERATED {tb1, tb2, tb3, tb4, ...}
OPTIONAL,
-- Need ON

pnCodeIndex-r14




INTEGER (1..128)





OPTIONAL,
-- Need ON


freq-r14





INTEGER (919750000..927250000)


OPTIONAL,
-- Need ON

...
}
-- ASN1STOP

	MBS-AcquisitionAssistance field descriptions

	transmitterID

This field contains the MBS transmitter identifier [24].

	mbsConfiguration

This field specifies MBS configuration as defined in the MBS ICD [24].

	pnCodeIndex

This field specifies the index of the MBS PN code [24].

	freq
This field specifies the MBS signal center frequency in units of Hz [24].


6.5.4.9
TBS Assistance Data Request

–
TBS-RequestAssistanceData
The IE TBS-RequestAssistanceData is used by the target device to request TBS assistance data from a location server.
-- ASN1START

TBS-RequestAssistanceData-r14 ::= SEQUENCE {


mbs-AlmanacAssistanceDataReq-r14

BOOLEAN,


mbs-AcquisitionAssistanceDataReq-r14
BOOLEAN,


...

}

-- ASN1STOP
<End of changed section>

<Start of next changed section>
6.5.5.8
Sensor Assistance Data Elements

–
Sensor-AssistanceDataList

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

-- ASN1START

Sensor-AssistanceDataList-r14::= SEQUENCE {


refPressure-r14

INTEGER (-20000..10000),


refPosition-r14

EllipsoidPointWithAltitudeAndUncertaintyEllipsoid
OPTIONAL,
-- Need ON

refTemperature-r14
INTEGER (-64..63)








OPTIONAL,
-- Need ON

...
}

-- ASN1STOP

	Sensor-AssistanceDataList field descriptions

	refPressure

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

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

	refPosition

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

	refTemperature

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

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


<End of changed section>

<Start of next changed section>
6.5.7
Bluetooth-based Positioning
6.5.7.1
Bluetooth Location Information

–
BT-ProvideLocationInformation
The IE BT-ProvideLocationInformation is used by the target device to provide measurements for one or more Bluetooth beacons to the location server. It may also be used to provide Bluetooth positioning specific error reason.
-- ASN1START

BT-ProvideLocationInformation-r13 ::= SEQUENCE {


bt-MeasurementInformation-r13

BT-MeasurementInformation-r13
OPTIONAL,


bt-Error-r13





BT-Error-r13




OPTIONAL,


...

}

-- ASN1STOP
6.5.7.2
Bluetooth Location Information Elements

–
BT-MeasurementInformation
-- ASN1START
BT-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13

UTCTime





OPTIONAL,


bt-MeasurementList-r13



BT-MeasurementList-r13

OPTIONAL,


...

}
BT-MeasurementList-r13 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-MeasurementElement-r13

BT-MeasurementElement-r13 ::= SEQUENCE {


btAddr-r13





BIT STRING (SIZE (48)),


rssi-r13 





INTEGER (-128..127)



OPTIONAL,


...

}

maxBT-Beacon-r13



INTEGER ::= 32
-- ASN1STOP

	BT-MeasurementInformation field descriptions

	measurementReferenceTime

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

	bt-MeasurementList

This field provides the Bluetooth measurements for up to 32 Bluetooth beacons.

	btAddr

This field specifies the Bluetooth public address of the Bluetooth beacon [25].

	rssi

This field provides the beacon received signal strength indicator (RSSI) in dBm.


6.5.7.3
Bluetooth Location Information Request

–
BT-RequestLocationInformation
The IE BT-RequestLocationInformation is used by the location server to request Bluetooth measurements from a target device.
-- ASN1START

BT-RequestLocationInformation-r13 ::= SEQUENCE {


requestedMeasurements-r13
BIT STRING {













rssi

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


...

}

-- ASN1STOP
	BT-RequestLocationInformation field descriptions

	requestedMeasurements 

This field specifies the Bluetooth measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. The following measurement requests can be included.

rssi: Bluetooth beacon signal strength at the target


6.5.7.4
Bluetooth Capability Information

–
BT-ProvideCapabilities
The IE BT-ProvideCapabilites is used by the target device to provide its capabilities for Bluetooth positioning to the location server.
-- ASN1START

BT-ProvideCapabilities-r13 ::= SEQUENCE {


bt-Modes-r13


BIT STRING { 
standalone

(0),












ue-assisted

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

bt-MeasSupported-r13
BIT STRING {
rssi-r13

(0)}
(SIZE (1..8)),

...

}

-- ASN1STOP
	BT-ProvideCapabilities field descriptions

	bt-Modes

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

	bt-MeasSupported

This field specifies the Bluetooth measurements supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means only the basic Bluetooth positioning method is supported by the target device which is reporting of the Bluetooth beacon identity. The following bits are assigned for the indicated measurements.

rssi: 
Bluetooth beacon signal strength at the target device


<Last changed section>
<Unchanged text omitted>
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