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5.4.3
LPP Error Detection
Upon receiving any LPP message, the receiving device shall attempt to decode the message and verify the presence of any errors prior to using the following procedure:

1>
if decoding errors are encountered:

2>
if decoding cannot determine the LPP-TransactionID:

3>
discard the message and stop error detection.

2>
if decoding can determine that the message is not an LPP Error or Abort message:
3>
return an LPP Error message to the sender and include the received LPP-TransactionID and type of error;

3>
discard the message and stop error detection;

1>
if the message is a duplicate of previously received message

2>
discard the message and stop error detection.


1>
if the LPP-TransactionID matches the LPP-TransactionID for a procedure that is still ongoing for the same session and the message type is invalid for the current state of the procedure:

2>
abort the ongoing procedure;

2>
return an Error message to the sender and include the received transaction ID and type of error;

2>
discard the message and stop error detection.

1>
if the message type is an LPP RequestCapabilities, RequestAssistanceData, or RequestLocationInformation and some or all of the requested information is not supported:

2>
return any information that can be provided in a normal response, plus an indication that other information is not supported.

 [...]6.2
LPP PDU Structure

–
LPP-PDU-Definitions

This ASN.1 segment is the start of the LPP PDU definitions.

-- ASN1START

LPP-PDU-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- ASN1STOP

–
LPP-Message

The LPP-Message provides the complete set of information for an invocation or response pertaining to a single LPP transaction.

-- ASN1START

LPP-Message ::= SEQUENCE {


transactionID


LPP-TransactionID
OPTIONAL,
-- Need ON


endTransaction


BOOLEAN,


sequenceNumber


SequenceNumber

OPTIONAL,
-- Need ON


acknowledgment


Acknowledgment

OPTIONAL,
-- Need ON


lpp-MessageBody


LPP-MessageBody

OPTIONAL
-- Need ON

}

SequenceNumber ::= INTEGER (0..255)

Acknowledgment ::= SEQUENCE {


ackRequested
BOOLEAN,


ackIndicator
SequenceNumber

OPTIONAL

}

-- ASN1STOP

	LPP-Message  field descriptions

	sequenceNumber

This field is included when LPP operates over the control plane and omitted otherwise.

	acknowledgment

This field is included when LPP operates over the control plane and is omitted otherwise

	ackIndicator

This field indicates the sequence number of the message being acknowledged.

	lpp-MessageBody

This field is omitted in an LPP transport level ack

	transactionID

This field is omitted if it is not available to the transmitting entity (e.g., in an LPP-Error message triggered by a message that could not be parsed).


–
LPP-MessageBody

The LPP-MessageBody identifies the type of a message and contains all LPP information specifically associated with that type. 

-- ASN1START

LPP-MessageBody ::= CHOICE {


c1





CHOICE {



requestCapabilities


RequestCapabilities,



provideCapabilities


ProvideCapabilities,



requestAssistanceData

RequestAssistanceData,



provideAssistanceData

ProvideAssistanceData,



requestLocationInformation
RequestLocationInformation,



provideLocationInformation
ProvideLocationInformation,


abort





Abort,



error





Error,



spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,



spare3 NULL, spare2 NULL, spare1 NULL, spare0 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

–
LPP-TransactionID

The LPP-TransactionID identifies a particular LPP transaction, the initiator of the transaction and optionally an associated  LCS session. 

-- ASN1START

LPP-TransactionID ::= SEQUENCE {


initiator



Initiator,


transactionNumber

TransactionNumber,


...


}

Initiator ::= ENUMERATED {


locationServer,


targetDevice,


...

}

TransactionNumber ::= INTEGER (0..255)

-- 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-Provide-Location-Information 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,





...





},



...



}

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, 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 UTRA, 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.


Value of K to Value of uncertainty relation

	Value of K
	Value of uncertainty

	0
	0 microseconds

	1
	0.07 microoseconds

	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).

-- ASN1START

GNSS-MeasurementList  ::= SEQUENCE (SIZE(1..16)) OF GNSS-MeasurementForOneGNSS
GNSS-MeasurementForOneGNSS ::= SEQUENCE {

gnss-ID




GNSS-ID,


gnss-SgnMeasList 

GNSS-SgnMeasList,


...

}

GNSS-SgnMeasList ::= SEQUENCE (SIZE(1..8)) OF GNSS-SgnMeasElement

GNSS-SgnMeasElement ::= SEQUENCE {


gnss-SignalID


GNSS-SignalID,


gnss-CodePhaseAmbiguity
INTEGER (0..127)

OPTIONAL,


gnss-SatMeasList 

GNSS-SatMeasList,


...

}

GNSS-SatMeasList ::= SEQUENCE (SIZE(1..64)) OF GNSS-SatMeasElement

GNSS-SatMeasElement ::= SEQUENCE {


svID 



SV-ID,


cNo 



INTEGER (0..63),


mpathDet 


ENUMERATED {notMeasured (0), low (1), medium (2), high (3), ...},


carrierQualityInd 
INTEGER (0..3) 



OPTIONAL, 
 


codePhase 


INTEGER (0..2097151),


integerCodePhase 
INTEGER (0..127) 


OPTIONAL,


codePhaseRMSError 
INTEGER (0..63), 





 


doppler 


INTEGER (-32768..32767) 
OPTIONAL,


adr 



INTEGER (0..33554431) 

OPTIONAL,


...

}

-- ASN1STOP

	GNSS-MeasurementList field descriptions

	gnss-ID

This field identifies the GNSS constellation on which the GNSS signal measurements were measured. Measurement information for up to 16 GNSSs can be included.

	gnss-SgnMeasList

This list provides GNSS signal measurement information for up to 8 GNSS signal types per GNSS.

	gnss-SignalID

This field identifies the signal on which GNSS signal measurement parameters were measured. 

	gnss-CodePhaseAmbiguity

This field provides the ambiguity of the code phase measurement. It is given in units of milli-seconds in the range between between 0 and 127 milli-seconds.

The total code phase for a satellite k (Satk) is given modulo this gnss-CodePhaseAmbiguity and is reconstructed with: 
Code_Phase_Tot(Satk) = codePhase(Satk) + integerCodePhase(Satk) + n * gnss-CodePhaseAmbiguity, n= 0,1,2,...

If there is no code phase ambiguity, the gnss-CodePhaseAmbiguity shall be set to 0.

The field is optional. If gnss-CodePhaseAmbiguity is absent, the default value is 1 milli-second.

	gnss-SatMeasList

This list provides GNSS signal measurement information for up to 64 GNSS satellites.

	svID

This field identifies the satellite on which the GNSS signal measurements were measured.

	cNo

This field provides an estimate of the carrier‑to‑noise ratio of the received signal from the particular satellite. The target device shall set this field to the value of the satellite C/N0, as referenced to the antenna connector, in units of 1 dB‑Hz, in the range from 0 to 63 dB‑Hz.

Scale factor 1 dB‑Hz.

	mpathDet

This field contains the multipath indicator value, defined in the table Value of mpathDet to Multipath Indication relation below.

	carrierQualityInd

This field indicates the quality of a carrier phase measurement. The LSB indicates the data polarity, that is, if the data from a specific satellite is received inverted, this is indicated by setting the LSB value to ‘1’. In the case the data is not inverted, the LSB is set to ‘0’. The MSB indicates if accumulation of the carrier phase has been continuous, that is, without cycle slips since the previous measurement report. If the carrier phase accumulation has been continuous, the MSB value is set to ‘1X’. Otherwise, the MSB is set to ‘0X’.

This field is optional and shall be included only when carrier phase measurements are provided. See table Bit toPolarity Indication relation below.

	codePhase

This field contains the whole and fractional value of the code-phase measurement made by the target device for the particular satellite signal at the time of measurement in the units of ms. GNSS 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.

	integerCodePhase

This field indicates the integer milli‑second part of the code phase that is expressed modulo the gnss-CodePhaseAmbiguity.  The value of the ambiguity is given in the gnss-CodePhaseAmbiguity field.

The integerCodePhase is optional. If integerCodePhase is absent, the default value is 0 milli-second.

Scale factor 1 milli-second, in the range from 0 to 127 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.

	doppler

This field contains the Doppler measured by the target device for the particular satellite signal. This information can be used to compute the 3-D velocity of the target device. Doppler measurements are converted into unit of m/s by multiplying the Doppler measurement in Hz by the nominal wavelength of the measured signal.

Scale factor 0.04 meter/seconds.

	adr

This field contains the ADR measurement measured by the target device for the particular satellite signal. This information can be used to compute the 3-D velocity or high-accuracy position of the target device. ADR measurements are converted into units of meter by multiplying the ADR measurement by the nominal wavelength of the measured signal.

Scale factor 2-10 meters, in the range from 0 to 32767.5 meters.


Value of mpathDet to Multipath Indication relation

	Value of mpathDet
	Multipath Indication

	00
	Not measured

	01
	Low, MP error < 5m

	10
	Medium, 5m < MP error < 43m

	11
	High, MP error > 43m


Bit toPolarity Indication relation

	Value
	Polarity Indication

	0
	Data Direct, carrier phase not continuous

	1
	Data Inverted, carrier phase not continuous

	2
	Data Direct, carrier phase continuous

	3
	Data Inverted, carrier phase continuous


floating-point representation

	Index
	Mantissa
	Exponent
	Floating-Point value, xi
	Pseudorange value, P

	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
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Figure 6.5.2.6-1: Exemplary calculation of some GNSS Signal Measurement Information fields.

–
GNSS-LocationInformation
The IE GNSS-LocationInformation is included by the target device when location and optionally velocity information derived using GNSS or hybrid GNSS and other measurements is provided to the location server.

-- ASN1START

GNSS-LocationInformation ::= SEQUENCE {


measurementReferenceTime

MeasurementReferenceTime,


agnss-List





GNSS-ID-Bitmap,







...

}

-- ASN1STOP

	GNSS-LocationInformation field descriptions

	measurementReferenceTime

This field specifies the GNSS system time for which the location estimate and optionally velocity are valid. It may also include GNSS-network time relationship, if requested by the location server and supported by the target device.

	gnss-List

This field provides a list of satellite systems used by the target device to calculate the location estimate and velocity estimate, if included. This is represented by a bit string in GNSS-ID-Bitmap, with a one‑value at the bit position means the particular method has been used; a zero‑value means not used.


 [...]6.5.2.12
GNSS Error Elements

–
A-GNSS-Error
The IE A-GNSS-Error is used by the location server or target device to provide GNSS error reasons.

-- ASN1START

A-GNSS-Error ::= CHOICE {


locationServerErrorCauses

GNSS-LocationServerErrorCauses,


targetDeviceErrorCauses


GNSS-TargetDeviceErrorCauses,

...

}

-- ASN1STOP

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

-- ASN1START

GNSS-LocationServerErrorCauses ::= SEQUENCE {


cause

ENUMERATED
{







undefined,






undeliveredAssistanceDataIsNotSupportedByServer,






undeliveredAssistanceDataIsSupportedButCurrentlyNotAvailableByServer,







undeliveredAssistanceDataIsPartlyNotSupportedAndPartlyNotAvailableByServer,






...






},


...

}

-- ASN1STOP

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

-- ASN1START

GNSS-TargetDeviceErrorCauses ::= SEQUENCE {


cause

ENUMERATED {
undefined,









thereWereNotEnoughSatellitesReceived, 









assistanceDataMissing,









notAllRequestedMeasurementsPossible,









...








},


fineTimeAssistanceMeasurementsNotPossible

NULL

OPTIONAL,


adrMeasurementsNotPossible





NULL

OPTIONAL,


multiFrequencyMeasurementsNotPossible


NULL

OPTIONAL,


...

}

-- ASN1STOP

	GNSS-TargetDeviceErrorCauses field descriptions

	cause 

This field provides a GNSS specific error cause. If the cause value is ‘notAllRequestedMeasurementsPossible’, the target device was not able to provide all requested GNSS measurements (but may be able to report a location estimate or location measurements). In this case, the  target device should include any of the ‘fineTimeAssistanceMeasurementsNotPossible’, ‘adrMeasurementsNotPossible’, or ‘multiFrequenceMeasurementsNotPossible’ fields, as applicable.


 [...]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 {


servingCellMeasuredResults
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,


...

}

-- ASN1STOP

	ECID-SignalMeasurementInformation field descriptions

	measuredResultsList 

This list contains the E‑CID measurements for up to 32 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].

	sfn

This field specifies the system frame number of the measured neighbour cell. The target device shall include this field if it was able to determine the SFN of the neighbour 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 serving cell.

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