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===============================FIRST CHANGE================================
–
CommonIEsRequestLocationInformation

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

-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {


locationInformationType

LocationInformationType,


triggeredReporting


TriggeredReportingCriteria
OPTIONAL,
-- Cond ECID


periodicalReporting


PeriodicalReportingCriteria OPTIONAL,
-- Need ON


additionalInformation

AdditionalInformation

OPTIONAL,
-- Need ON


qos






QoS






OPTIONAL,
-- Need ON


environment




Environment




OPTIONAL,
-- Need ON


locationCoordinateTypes

LocationCoordinateTypes

OPTIONAL,
-- Need ON


velocityTypes



VelocityTypes



OPTIONAL,
-- Need ON


...,


[[



messageSizeLimitNB-r14
MessageSizeLimitNB-r14

OPTIONAL
-- Need ON


]],


[[



segmentationInfo-r14
SegmentationInfo-r14

OPTIONAL
-- Need ON


]]

}

LocationInformationType ::= ENUMERATED {


locationEstimateRequired,


locationMeasurementsRequired,


locationEstimatePreferred,


locationMeasurementsPreferred,


...

}

PeriodicalReportingCriteria ::=

SEQUENCE {


reportingAmount





ENUMERATED {












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












ra64, ra-Infinity











} DEFAULT ra-Infinity,


reportingInterval




ENUMERATED {












noPeriodicalReporting, ri0-25,












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











}

}

TriggeredReportingCriteria ::=

SEQUENCE {


cellChange






BOOLEAN,


reportingDuration




ReportingDuration,


...

}

ReportingDuration ::=



INTEGER (0..255)

AdditionalInformation ::= ENUMERATED {


onlyReturnInformationRequested,


mayReturnAditionalInformation,


...

}

QoS ::= SEQUENCE {


horizontalAccuracy


HorizontalAccuracy

OPTIONAL,
-- Need ON


verticalCoordinateRequest
BOOLEAN,


verticalAccuracy


VerticalAccuracy

OPTIONAL,
-- Need ON


responseTime



ResponseTime


OPTIONAL,
-- Need ON


velocityRequest



BOOLEAN,






...,


[[
responseTimeNB-r14

ResponseTimeNB-r14

OPTIONAL
-- Need ON


]],


[[
horizontalAccuracyExt-r15
HorizontalAccuracyExt-r15

OPTIONAL,
-- Need ON



verticalAccuracyExt-r15

VerticalAccuracyExt-r15


OPTIONAL
-- Need ON


]]

}

HorizontalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

VerticalAccuracy ::= SEQUENCE {


accuracy

INTEGER(0..127),


confidence

INTEGER(0..100),


...

}

HorizontalAccuracyExt-r15 ::= SEQUENCE {


accuracyExt-r15

INTEGER(0..255),


confidence-r15

INTEGER(0..100),


...

}

VerticalAccuracyExt-r15 ::= SEQUENCE {


accuracyExt-r15

INTEGER(0..255),


confidence-r15

INTEGER(0..100),


...

}

ResponseTime ::= SEQUENCE {


time







INTEGER (1..128),


...,



[[
responseTimeEarlyFix-r12

INTEGER (1..128)

OPTIONAL

-- Need ON


]],


[[
unit-r15



ENUMERATED { ten-seconds, ... }
OPTIONAL

-- Need ON


]]

}

ResponseTimeNB-r14 ::= SEQUENCE {


timeNB-r14






INTEGER (1..512),


responseTimeEarlyFixNB-r14


INTEGER (1..512)

OPTIONAL,

-- Need ON


...,


[[
unitNB-r15



ENUMERATED { ten-seconds, ... }
OPTIONAL

-- Need ON


]]

}

Environment ::= ENUMERATED {


badArea,


notBadArea,


mixedArea,


...

}

MessageSizeLimitNB-r14 ::= SEQUENCE {


measurementLimit-r14



INTEGER (1..512)

OPTIONAL,

-- Need ON


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	ECID
	The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it is not present.


	CommonIEsRequestLocationInformation field descriptions

	locationInformationType

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

	triggeredReporting

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

-
cellChange: If this field is set to TRUE, the target device provides requested location information each time the primary cell has changed.
-
reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the reportingDuration or until an LPP Abort or LPP Error message is received.
The triggeredReporting field should not be included by the location server and shall be ignored by the target device if the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in CommonIEsRequestLocationInformation.

	periodicalReporting

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

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

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

	additionalInformation

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

	qos

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

-
horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in 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 TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15].

-
responseTime
-
time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).
-
responseTimeEarlyFix indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation containing early location measurements or an early location estimate. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. When this IE is included, a target should send a ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing early location information according to the responseTimeEarlyFix IE and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit into a single message) containing final location information according to the time IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available at the expiration of the time value in the responseTimeEarlyFix IE. A server should set the responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the responseTimeEarlyFix IE if its value is not less than that for the time IE.

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

-
velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not (FALSE).
-
responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).

-
timeNB indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 512. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

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

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

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

- 
verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and timeNB which shall always be fulfilled – even if that means not fulfilling other QoS requirements.
A target device supporting NB-IoT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields.

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

	environment

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

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

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

-
mixedArea:
environment that is mixed or not defined.

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

	locationCoordinateTypes

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

	velocityTypes

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

	messageSizeLimitNB

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

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

	segmentationInfo

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


==============================SECOND CHANGE===============================

–
NR-ECID-SignalMeasurementInformation

The IE NR-ECID-SignalMeasurementInformation is used by the target device to provide NR E-CID measurements to the location server.

-- ASN1START

NR-ECID-SignalMeasurementInformation-r16 ::= SEQUENCE {


nr-PrimaryCellMeasuredResults-r16
NR-MeasuredResultsElement-r16,


nr-MeasuredResultsList-r16


NR-MeasuredResultsList-r16



OPTIONAL,


...

}

NR-MeasuredResultsList-r16 ::= SEQUENCE (SIZE(1..32)) OF NR-MeasuredResultsElement-r16

NR-MeasuredResultsElement-r16 ::= SEQUENCE {


nr-PhysCellID-r16



NR-PhysCellID-r16,


nr-ARFCN-r16




CHOICE {



ssb-ARFCN-r16




ARFCN-ValueNR-r15,



csi-RS-pointA-r16



ARFCN-ValueNR-r15


},


nr-CellGlobalID-r16



NCGI-r15








OPTIONAL,


systemFrameNumber-r16


BIT STRING (SIZE (10))





OPTIONAL,
resultsSSB-Cell-r16



MeasQuantityResults-r16





OPTIONAL,


resultsCSI-RS-Cell-r16


MeasQuantityResults-r16





OPTIONAL,


resultsSSB-Indexes-r16


ResultsPerSSB-IndexList-r16




OPTIONAL,


resultsCSI-RS-Indexes-r16

ResultsPerCSI-RS-IndexList-r16



OPTIONAL,


...

}

MeasQuantityResults-r16 ::= SEQUENCE {


nr-RSRP-r16





INTEGER (0..127)






OPTIONAL,


nr-RSRQ-r16





INTEGER (0..127)






OPTIONAL

}

ResultsPerSSB-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerSSB-Index-r16

ResultsPerSSB-Index-r16 ::= SEQUENCE {


ssb-Index-r16




INTEGER (0..63),


ssb-Results-r16




MeasQuantityResults-r16

}

ResultsPerCSI-RS-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerCSI-RS-Index-r16

ResultsPerCSI-RS-Index-r16 ::= SEQUENCE {


csi-RS-Index-r16



INTEGER (0..95),


csi-RS-Results-r16



MeasQuantityResults-r16

}

-- ASN1STOP

	NR-ECID-SignalMeasurementInformation field descriptions

	nr-PrimaryCellMeasuredResults

This field contains the NR E-CID measurements for the primary cell.

	nr-MeasuredResultsList

This field contains the NR E-CID measurements for up to 32 neighbour cells.

	nr-PhysCellID

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

	nr-ARFCN

This field specifies the ARFCN of the first RE of SSB's RB#10 or the point A of CSI-RS.

	nr-CellGlobalID

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

	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.

	resultsSSB-Cell

This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement aggregated at cell level, as defined in TS 38.331 [35].

	resultsCSI-RS-Cell

This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) measurement aggregated at cell level, as defined in TS 38.331 [35].

	resultsSSB-Indexes

This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement per SSB resource, as defined in TS 38.331 [35].

	resultsCSI-RS-Indexes

This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) per CSI-RS resource, as defined in TS 38.331 [35].


===========================THIRD CHANGE==================================
–
NR-ECID-TargetDeviceErrorCauses
The IE NR-ECID-TargetDeviceErrorCauses is used by the target device to provide NR E-CID error reasons to the location server.

-- ASN1START

NR-ECID-TargetDeviceErrorCauses-r16 ::= SEQUENCE {


cause-r16

ENUMERATED {
undefined,










requestedMeasurementNotAvailable,










notAllrequestedMeasurementsPossible,










...









},


ss-RSRPMeasurementNotPossible-r16



NULL

OPTIONAL,


ss-RSRQMeasurementNotPossible-r16



NULL

OPTIONAL,


csi-RSRPMeasurementNotPossible-r16



NULL

OPTIONAL,


csi-RSRQMeasurementNotPossible-r16



NULL

OPTIONAL,


...

}

-- ASN1STOP

	NR-ECID-TargetDeviceErrorCauses field descriptions

	cause

This field provides NR E-CID specific error causes. If the cause value is 'notAllRequestedMeasurementsPossible', the target device was not able to provide all requested NR E-CID measurements (but may be able to provide some measurements). In this case, the target device should include any of the ss-RSRPMeasurementNotPossible, ss-RSRQMeasurementNotPossible, csi-RSRPMeasurementNotPossible, or csi-RSRQMeasurementNotPossible fields, as applicable, if any of these measurements of the primary cell is not available.


==============================END OF CHANGES================================
