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1 Introduction
In RAN2#113-e meeting the Rel-16 CR for LPP [1] was discussed wherein it was proposed to add missing need codes for several optional fields. However, the CR was postponed due to the fact that there are other optional fields and conditional fields as well which need similar updates.
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Lenovo think there are other places where the need codes should be added, including for legacy fields.  The latter may need a separate discussion.  Nokia agree that the extra fields need to be checked carefully.

· Postponed

In order to continue discussion on missing need codes in LPP, we provide in this contribution a first overview of the optional fields and conditional fields for which need codes are missing. It should be noted that this overview is based on a first analysis of the December 2020 version of LPP [2] and the given list may still not be complete.
2 Discussion
2.1 Missing need codes in Rel-14 and earlier
Table 1 below shows the list of fields for which need codes are missing, for further details see Annex. Surprisingly, we are not aware of any issues observed in the field due to the missing need codes. Therefore, in order not to impact existing implementations of UE and network it is recommended not to add the missing need codes for the time being. Instead, it is recommended to check the existing implementations carefully and decide afterwards whether there is a need to make any changes or not.
Proposal 1: For Rel-14 and earlier, it is recommended not to add the missing need codes for the time being but to check the existing implementations carefully and decide afterwards whether there is a need to make any changes or not.
Table 1: Missing need codes in Rel-14 and earlier
	Clause
	DL message / parent IE name
	IE name
	Field name
	Notes

	6.2
	LPP-Message
	Acknowledgement
	ackIndicator
	Rel-9 issue

	6.4.1
	OTDOA-ReferenceCellInfoNB-r14, OTDOA-NeighbourCellInfoListNB-r14, GNSS-ReferenceTime
	CarrierFreq-NB-r14
	carrierFreqOffset-r14
	Rel-14 issue

	6.4.1
	RequestCapabilities-r9-IEs, ProvideAssistanceData-r9-IEs, RequestLocationInformation-r9-IEs
	EPDU-Identifier
	ePDU-Name
	Rel-9 issue; field is used for both DL and UL

	6.5.2.2
	GNSS-ReferenceTime
	GNSS-ReferenceTimeForOneCell
	bsAlign
	Rel-9 issue


2.2 Missing need codes in Rel-15

Table 2 below shows the list of fields for which need codes are missing, for further details see Annex. It is recommended to add the missing need codes, however it may need to be decided case-by-case (i.e. feature-based) depending on whether there are already existing implementations of UE and network in the field or not. Therefore, it is recommended to check whether there are existing implementations which need to be taken into account and decide afterwards whether and how to make the changes. Details of the need codes can be discussed separately.
Proposal 2: For Rel-15, it is recommended to add the missing need codes but may need to be decided case-by-case (i.e. feature-based) depending on whether there are already existing implementations of UE and network in the field or not. Details of the need codes can be discussed separately.
Table 2: Missing need codes in Rel-15
	Clause
	DL message / parent IE name
	IE name
	Field name
	Notes

	6.4.1
	CommonIEsRequestLocationInformation
	LocationCoordinateTypes
	highAccuracyEllipsoidPointWithUncertaintyEllipse-r15
	Field is used for both UL/DL

	
	
	
	highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15
	Field is used for both UL/DL

	6.4.1
	CommonIEsProvideAssistanceData
	PeriodicAssistanceDataControlParameters-r15
	updateCapabilities-r15
	Field is used for both UL/DL

	6.5.2.2
	GNSS-SSR-OrbitCorrections-r15
	SSR-OrbitCorrectionSatelliteElement-r15
	dot-delta-radial-r15
	

	
	
	
	dot-delta-AlongTrack-r15
	

	
	
	
	dot-delta-CrossTrack-r15
	

	6.5.2.2
	GNSS-SSR-ClockCorrections-r15
	SSR-ClockCorrectionSatelliteElement-r15
	delta-Clock-C1-r15
	

	
	
	
	delta-Clock-C2-r15
	

	6.5.2.13
	GNSS-RTK-ReferenceStationInfo-r15, GNSS-RTK-CommonObservationInfo-r15, etc.
	GNSS-ReferenceStationID-r15
	providerName-r15
	Field is used for both UL/DL

	6.5.2.13
	GNSS-DifferentialCorrections, GNSS-DataBitAssistance, etc.
	GNSS-SignalID
	gnss-SignalID-Ext-r15
	Field is used for both UL/DL

	6.5.2.13
	GNSS-RealTimeIntegrity, GNSS-AuxiliaryInformation
	GNSS-SignalIDs
	gnss-SignalIDs-Ext-r15
	Field is used for both UL/DL

	7.4.2
	
	AssistanceDataSIBelement-r15  
	valueTag-r15
	Rel-15 issue for LTE and Rel-16 issue for NR

	
	
	
	expirationTime-r15
	Rel-15 issue for LTE and Rel-16 issue for NR

	
	
	
	cipheringKeyData-r15
	Rel-15 issue for LTE and Rel-16 issue for NR

	
	
	
	segmentationInfo-r15
	Rel-15 issue for LTE and Rel-16 issue for NR


2.3 Missing need codes in Rel-16
Table 3 below shows the list of fields for which need codes are missing, for further details see Annex. It is recommended to add the missing need codes as we can assume that there are no implementations of UE and network in the field yet. Details of the need codes can be discussed separately.
Proposal 3: For Rel-16, it is recommended to add the missing need codes. Details of the need codes can be discussed separately.
Table 3: Missing need codes in Rel-16
	Clause
	DL message / parent IE name
	IE name
	Field name
	Notes

	6.4.3
	NR-DL-PRS-AssistanceData-r16
	DL-PRS-ID-Info-r16
	nr-DL-PRS-ResourceID-List-r16
	Field is used for both UL/DL

	
	
	
	nr-DL-PRS-ResourceSetID-r16
	Field is used for both UL/DL

	6.4.3
	NR-DL-PRS-BeamInfo-r16
	NR-DL-PRS-BeamInfoPerTRP-r16
	associated-DL-PRS-ID-r16
	

	
	
	
	dl-PRS-BeamInfoSet-r16
	

	6.4.3
	NR-DL-PRS-AssistanceData-r16
	NR-DL-PRS-Info-r16
	dl-PRS-QCL-Info-r16
	

	6.4.3
	NR-TRP-LocationInfo-r16
	TRP-LocationInfoElement-r16
	associated-DL-PRS-ID-r16
	

	6.5.2.2
	GNSS-SSR-STEC-Correction-r16
	STEC-SatElement-r16
	stec-C01-r16
	

	
	
	
	stec-C10-r16
	

	
	
	
	stec-C11-r16
	

	6.5.2.2
	GNSS-SSR-GriddedCorrection-r16
	GridElement-r16
	tropospericDelayCorrection-r16
	

	
	
	
	stec-ResidualSatList-r16
	

	6.5.10.1
	
	NR-DL-TDOA-ProvideAssistanceData-r16
	nr-PositionCalculationAssistance-r16
	Need code missing in Cond UEB

	6.5.11.1
	
	NR-DL-AoD-ProvideAssistanceData-r16
	nr-PositionCalculationAssistance-r16
	Need code missing in Cond UEB

	6.5.11.5
	NR-DL-AoD-RequestLocationInformation-r16
	NR-DL-AoD-ReportConfig-r16
	maxDL-PRS-RSRP-MeasurementsPerTRP-r16
	


3 Conclusion

In this contribution we have provided a first overview of the optional fields and conditional fields for which need codes are missing, and made the following proposals:
Proposal 1: For Rel-14 and earlier, it is recommended not to add the missing need codes for the time being but to check the existing implementations carefully and decide afterwards whether there is a need to make any changes or not.

Proposal 2: For Rel-15, it is recommended to add the missing need codes but may need to be decided case-by-case (i.e. feature-based) depending on whether there are already existing implementations of UE and network in the field or not. Details of the need codes can be discussed separately.
Proposal 3: For Rel-16, it is recommended to add the missing need codes. Details of the need codes can be discussed separately.
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5 Annex

Reference: TS 37.355 V16.3.0 (2020-12)

6.2
LPP PDU Structure

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

-- ASN1START

LPP-Message ::= SEQUENCE {


transactionID


LPP-TransactionID
OPTIONAL,
-- Need ON


endTransaction


BOOLEAN,


sequenceNumber


SequenceNumber

OPTIONAL,
-- Need ON


acknowledgement


Acknowledgement

OPTIONAL,
-- Need ON


lpp-MessageBody


LPP-MessageBody

OPTIONAL
-- Need ON

}

SequenceNumber ::= INTEGER (0..255)

Acknowledgement ::= SEQUENCE {


ackRequested
BOOLEAN,


ackIndicator
SequenceNumber

OPTIONAL
}

-- ASN1STOP

6.4.1
Common Lower-Level IEs

–
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

–
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

–
LocationCoordinateTypes
The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].

-- ASN1START

LocationCoordinateTypes ::= SEQUENCE {


ellipsoidPoint










BOOLEAN,


ellipsoidPointWithUncertaintyCircle





BOOLEAN,


ellipsoidPointWithUncertaintyEllipse




BOOLEAN,


polygon












BOOLEAN,


ellipsoidPointWithAltitude







BOOLEAN,


ellipsoidPointWithAltitudeAndUncertaintyEllipsoid

BOOLEAN,


ellipsoidArc










BOOLEAN,


...,


[[



highAccuracyEllipsoidPointWithUncertaintyEllipse-r15



BOOLEAN

OPTIONAL,


highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid-r15
BOOLEAN

OPTIONAL

]]

}

-- ASN1STOP

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

-- ASN1START

PeriodicAssistanceDataControlParameters-r15 ::= SEQUENCE {


periodicSessionID-r15


PeriodicSessionID-r15,


...,


[[



updateCapabilities-r15

UpdateCapabilities-r15

OPTIONAL

]]

}

PeriodicSessionID-r15 ::= SEQUENCE {


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


periodicSessionNumber-r15

INTEGER (0..255),


...

}
UpdateCapabilities-r15 ::= BIT STRING {primaryCellID-r15
(0)} (SIZE(1..8))

-- ASN1STOP

6.4.3
Common NR Positioning Information Elements

–
DL-PRS-ID-Info
The IE DL-PRS-ID-Info provides the IDs of the reference TRPs' DL-PRS Resources.
-- ASN1START

DL-PRS-ID-Info-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-DL-PRS-ResourceID-List-r16
SEQUENCE (SIZE (1..nrMaxResourceIDs-r16)) OF













NR-DL-PRS-ResourceID-r16


OPTIONAL,

nr-DL-PRS-ResourceSetID-r16

NR-DL-PRS-ResourceSetID-r16 





OPTIONAL
}

-- ASN1STOP
–
NR-DL-PRS-BeamInfo
The IE NR-DL-PRS-BeamInfo is used by the location server to provide spatial direction information of the DL-PRS Resources.
-- ASN1START

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF

















NR-DL-PRS-BeamInfoPerFreqLayer-r16

NR-DL-PRS-BeamInfoPerFreqLayer-r16 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF

















NR-DL-PRS-BeamInfoPerTRP-r16

NR-DL-PRS-BeamInfoPerTRP-r16 ::= SEQUENCE {


dl-PRS-ID-r16





INTEGER (0..255),

nr-PhysCellID-r16




NR-PhysCellID-r16

OPTIONAL,
-- Need ON


nr-CellGlobalID-r16




NCGI-r15



OPTIONAL,
-- Need ON


nr-ARFCN-r16





ARFCN-ValueNR-r15

OPTIONAL,
-- Need ON

associated-DL-PRS-ID-r16


INTEGER (0..255)

OPTIONAL,

lcs-GCS-TranslationParameter-r16
LCS-GCS-TranslationParameter-r16


















OPTIONAL,
-- Need OP


dl-PRS-BeamInfoSet-r16



DL-PRS-BeamInfoSet-r16
OPTIONAL,

...

}

DL-PRS-BeamInfoSet-r16 ::= SEQUENCE (SIZE(1..nrMaxSetsPerTrp-r16)) OF

















DL-PRS-BeamInfoResourceSet-r16

DL-PRS-BeamInfoResourceSet-r16 ::= SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF

















DL-PRS-BeamInfoElement-r16

DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {


dl-PRS-Azimuth-r16



INTEGER (0..359),


dl-PRS-Azimuth-fine-r16


INTEGER (0..9)




OPTIONAL,
-- Need ON


dl-PRS-Elevation-r16


INTEGER (0..180)



OPTIONAL,
-- Need ON


dl-PRS-Elevation-fine-r16

INTEGER (0..9)




OPTIONAL,
-- Need ON


...

}

LCS-GCS-TranslationParameter-r16 ::= SEQUENCE {


alpha-r16





INTEGER (0..359),


alpha-fine-r16




INTEGER (0..9)




OPTIONAL,
-- Cond AzElFine


beta-r16





INTEGER (0..359),


beta-fine-r16




INTEGER (0..9)




OPTIONAL,
-- Cond AzElFine


gamma-r16





INTEGER (0..359),


gamma-fine-r16




INTEGER (0..9) 




OPTIONAL,
-- Cond AzElFine


...

}

-- ASN1STOP

–
NR-DL-PRS-Info
The IE NR-DL-PRS-Info defines downlink PRS configuration.

-- ASN1START

NR-DL-PRS-Info-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceSetList-r16

SEQUENCE (SIZE (1..nrMaxSetsPerTrp-r16)) OF


















NR-DL-PRS-ResourceSet-r16,


...

}

NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceSetID-r16


NR-DL-PRS-ResourceSetID-r16,


dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16











NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,


dl-PRS-ResourceRepetitionFactor-r16
ENUMERATED {n2, n4, n6, n8, n16, n32, ...}



















OPTIONAL,   -- Need OP


dl-PRS-ResourceTimeGap-r16


ENUMERATED {s1, s2, s4, s8, s16, s32, ...}



















OPTIONAL, 
-- Cond Rep


dl-PRS-NumSymbols-r16



ENUMERATED {n2, n4, n6, n12, ...},


dl-PRS-MutingOption1-r16


DL-PRS-MutingOption1-r16

OPTIONAL,
-- Need OP


dl-PRS-MutingOption2-r16


DL-PRS-MutingOption2-r16

OPTIONAL,
-- Need OP


dl-PRS-ResourcePower-r16


INTEGER (-60..50),



dl-PRS-ResourceList-r16



SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF


















NR-DL-PRS-Resource-r16,

...

}
DL-PRS-MutingOption1-r16 ::= SEQUENCE {

dl-prs-MutingBitRepetitionFactor-r16











ENUMERATED { n1, n2, n4, n8, ... }
OPTIONAL,
-- Need OP


nr-option1-muting-r16



NR-MutingPattern-r16,


...

}

DL-PRS-MutingOption2-r16 ::= SEQUENCE {

nr-option2-muting-r16



NR-MutingPattern-r16,


...

}

NR-MutingPattern-r16 ::= CHOICE {


po2-r16







BIT STRING (SIZE(2)),


po4-r16







BIT STRING (SIZE(4)),


po6-r16







BIT STRING (SIZE(6)),


po8-r16







BIT STRING (SIZE(8)),


po16-r16






BIT STRING (SIZE(16)),


po32-r16






BIT STRING (SIZE(32)),


...

}

NR-DL-PRS-Resource-r16 ::= SEQUENCE {


nr-DL-PRS-ResourceID-r16


NR-DL-PRS-ResourceID-r16,


dl-PRS-SequenceID-r16



INTEGER (0.. 4095),


dl-PRS-CombSizeN-AndReOffset-r16
CHOICE {




n2-r16






INTEGER (0..1),



n4-r16






INTEGER (0..3),



n6-r16






INTEGER (0..5),




n12-r16






INTEGER (0..11),




...

},


dl-PRS-ResourceSlotOffset-r16

INTEGER (0..nrMaxResourceOffsetValue-1-r16),


dl-PRS-ResourceSymbolOffset-r16

INTEGER (0..12),


dl-PRS-QCL-Info-r16




DL-PRS-QCL-Info-r16




OPTIONAL,

...

}

DL-PRS-QCL-Info-r16 ::= CHOICE {


ssb-r16





SEQUENCE {



pci-r16






NR-PhysCellID-r16,



ssb-Index-r16




INTEGER (0..63),



rs-Type-r16





ENUMERATED {typeC, typeD, typeC-plus-typeD}


},


dl-PRS-r16




SEQUENCE {



qcl-DL-PRS-ResourceID-r16

NR-DL-PRS-ResourceID-r16,



qcl-DL-PRS-ResourceSetID-r16
NR-DL-PRS-ResourceSetID-r16


}

}

NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16 ::= CHOICE {


scs15-r16

CHOICE {







n4-r16




INTEGER (0..3),







n5-r16




INTEGER (0..4),







n8-r16




INTEGER (0..7),







n10-r16




INTEGER (0..9),







n16-r16




INTEGER (0..15),







n20-r16




INTEGER (0..19),







n32-r16




INTEGER (0..31),







n40-r16




INTEGER (0..39),







n64-r16




INTEGER (0..63),







n80-r16




INTEGER (0..79),







n160-r16



INTEGER (0..159),







n320-r16



INTEGER (0..319),







n640-r16



INTEGER (0..639),







n1280-r16



INTEGER (0..1279),







n2560-r16



INTEGER (0..2559),







n5120-r16



INTEGER (0..5119),







n10240-r16



INTEGER (0..10239),







...


},


scs30-r16

CHOICE {







n8-r16




INTEGER (0..7),







n10-r16




INTEGER (0..9),







n16-r16




INTEGER (0..15),







n20-r16




INTEGER (0..19),







n32-r16




INTEGER (0..31),







n40-r16




INTEGER (0..39),







n64-r16




INTEGER (0..63),







n80-r16




INTEGER (0..79),







n128-r16



INTEGER (0..127),







n160-r16



INTEGER (0..159),







n320-r16



INTEGER (0..319),







n640-r16



INTEGER (0..639),







n1280-r16



INTEGER (0..1279),







n2560-r16



INTEGER (0..2559),







n5120-r16



INTEGER (0..5119),







n10240-r16



INTEGER (0..10239),







n20480-r16



INTEGER (0..20479),







...


},


scs60-r16

CHOICE {







n16-r16




INTEGER (0..15),







n20-r16




INTEGER (0..19),







n32-r16




INTEGER (0..31),







n40-r16




INTEGER (0..39),







n64-r16




INTEGER (0..63),







n80-r16




INTEGER (0..79),







n128-r16



INTEGER (0..127),







n160-r16



INTEGER (0..159),







n256-r16



INTEGER (0..255),







n320-r16



INTEGER (0..319),







n640-r16



INTEGER (0..639),







n1280-r16



INTEGER (0..1279),







n2560-r16



INTEGER (0..2559),







n5120-r16



INTEGER (0..5119),







n10240-r16



INTEGER (0..10239),







n20480-r16



INTEGER (0..20479),







n40960-r16



INTEGER (0..40959),







...


},


scs120-r16

CHOICE {







n32-r16




INTEGER (0..31),







n40-r16




INTEGER (0..39),







n64-r16




INTEGER (0..63),







n80-r16




INTEGER (0..79),







n128-r16



INTEGER (0..127),







n160-r16



INTEGER (0..159),







n256-r16



INTEGER (0..255),







n320-r16



INTEGER (0..319),







n512-r16



INTEGER (0..511),







n640-r16



INTEGER (0..639),







n1280-r16



INTEGER (0..1279),







n2560-r16



INTEGER (0..2559),







n5120-r16



INTEGER (0..5119),







n10240-r16



INTEGER (0..10239),







n20480-r16



INTEGER (0..20479),







n40960-r16



INTEGER (0..40959),







n81920-r16



INTEGER (0..81919),







...


},


...

}

-- ASN1STOP

–
NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of the antenna reference points for a set of TRPs. For each TRP, the ARP location can be provided for each associated PRS Resource ID per PRS Resource Set.

-- ASN1START

NR-TRP-LocationInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF










NR-TRP-LocationInfoPerFreqLayer-r16

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {


referencePoint-r16


ReferencePoint-r16



OPTIONAL,
-- Cond NotSameAsPrev


trp-LocationInfoList-r16
SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF











TRP-LocationInfoElement-r16,

...

}

TRP-LocationInfoElement-r16 ::= SEQUENCE {


dl-PRS-ID-r16




INTEGER (0..255),

nr-PhysCellID-r16



NR-PhysCellID-r16


OPTIONAL,
-- Need ON


nr-CellGlobalID-r16



NCGI-r15




OPTIONAL,
-- Need ON


nr-ARFCN-r16




ARFCN-ValueNR-r15


OPTIONAL,
-- Need ON

associated-DL-PRS-ID-r16

INTEGER (0..255)


OPTIONAL,

trp-Location-r16



RelativeLocation-r16



OPTIONAL,
-- Need OP


trp-DL-PRS-ResourceSets-r16

SEQUENCE (SIZE(1..nrMaxSetsPerTrp-r16)) OF











DL-PRS-ResourceSets-TRP-Element-r16
OPTIONAL,-- Need OP


...

}

DL-PRS-ResourceSets-TRP-Element-r16 ::= SEQUENCE {


dl-PRS-ResourceSetARP-r16


RelativeLocation-r16


OPTIONAL,
-- Need OP


dl-PRS-Resource-ARP-List-r16

SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF












DL-PRS-Resource-ARP-Element-r16
OPTIONAL, -- Need OP


...

}

DL-PRS-Resource-ARP-Element-r16 ::= SEQUENCE {


dl-PRS-Resource-ARP-location-r16
RelativeLocation-r16


OPTIONAL,
-- Need OP


...

}
-- ASN1STOP

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 gNB/ng-eNB/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

–
GNSS-SSR-OrbitCorrections
The IE GNSS-SSR-OrbitCorrections is used by the location server to provide radial, along-track and cross-track orbit corrections. The target device may use the parameters to compute a satellite position correction to be combined with the satellite position calculated from broadcast ephemeris.

The parameters provided in IE GNSS-SSR-OrbitCorrections are used as specified for SSR Clock Messages (e.g., message type 1057 and 1063) in [30] and apply to all GNSSs.

-- ASN1START

GNSS-SSR-OrbitCorrections-r15 ::= SEQUENCE {


epochTime-r15





GNSS-SystemTime,


ssrUpdateInterval-r15



INTEGER (0..15),


satelliteReferenceDatum-r15


ENUMERATED { itrf, regional, ... },


iod-ssr-r15






INTEGER (0..15),


ssr-OrbitCorrectionList-r15


SSR-OrbitCorrectionList-r15,


...

}

SSR-OrbitCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-OrbitCorrectionSatelliteElement-r15

SSR-OrbitCorrectionSatelliteElement-r15 ::= SEQUENCE {


svID-r15






SV-ID,


iod-r15







BIT STRING (SIZE(11)),


delta-radial-r15




INTEGER (-2097152..2097151),


delta-AlongTrack-r15



INTEGER (-524288..524287),


delta-CrossTrack-r15



INTEGER (-524288..524287),


dot-delta-radial-r15



INTEGER (-1048576..1048575)



OPTIONAL,

dot-delta-AlongTrack-r15


INTEGER (-262144..262143) 



OPTIONAL,

dot-delta-CrossTrack-r15


INTEGER (-262144..262143) 



OPTIONAL,

...

}

-- ASN1STOP

–
GNSS-SSR-ClockCorrections
The IE GNSS-SSR-ClockCorrections is used by the location server to provide clock correction parameters. The target device may use the parameters to compute a clock correction to be applied to the broadcast satellite clock parameters, identified by iod of corresponding GNSS-SSR-OrbitCorrections.

The parameters provided in IE GNSS-SSR-ClockCorrections are used as specified for SSR Clock Messages (e.g., message type 1058 and 1064) in [30] and apply to all GNSSs.

-- ASN1START

GNSS-SSR-ClockCorrections-r15 ::= SEQUENCE {


epochTime-r15





GNSS-SystemTime,


ssrUpdateInterval-r15



INTEGER (0..15),


iod-ssr-r15






INTEGER (0..15),


ssr-ClockCorrectionList-r15


SSR-ClockCorrectionList-r15,


...

}

SSR-ClockCorrectionList-r15 ::= SEQUENCE (SIZE(1..64)) OF SSR-ClockCorrectionSatelliteElement-r15

SSR-ClockCorrectionSatelliteElement-r15 ::= SEQUENCE {


svID-r15






SV-ID,


delta-Clock-C0-r15




INTEGER (-2097152..2097151),


delta-Clock-C1-r15




INTEGER (-1048576..1048575)


OPTIONAL,

delta-Clock-C2-r15




INTEGER (-67108864..67108863)

OPTIONAL,

...

}

-- ASN1STOP

–
GNSS-SSR-STEC-Correction
The IE GNSS-SSR-STEC-Correction is used by the location server to provide ionosphere slant delay correction. The ionosphere slant delay (STEC) consists of the polynomial part provided in GNSS-SSR-STEC-Correction and the residual part provided in GNSS-SSR-GriddedCorrection.

The parameters provided in IE GNSS-SSR-STEC-Correction are used as specified for Compact SSR STEC Correction Messages (e.g., message type 4073,8) in [43] and apply to all GNSSs.

-- ASN1START

GNSS-SSR-STEC-Correction-r16 ::= SEQUENCE {


epochTime-r16





GNSS-SystemTime,


ssrUpdateInterval-r16



INTEGER (0..15),


iod-ssr-r16






INTEGER (0..15),


correctionPointSetID-r16


INTEGER (0..16383),


stec-SatList-r16




STEC-SatList-r16,


...

}

STEC-SatList-r16 ::= SEQUENCE (SIZE(1..64)) OF STEC-SatElement-r16

STEC-SatElement-r16 ::= SEQUENCE {


svID-r16






SV-ID,


stecQualityIndicator-r16


BIT STRING (SIZE(6)),


stec-C00-r16





INTEGER (-8192..8191),


stec-C01-r16





INTEGER (-2048..2047)



OPTIONAL,

stec-C10-r16





INTEGER (-2048..2047)



OPTIONAL,

stec-C11-r16





INTEGER (-512..511)




OPTIONAL,

...

}

-- ASN1STOP

–
GNSS-SSR-GriddedCorrection
The IE GNSS-SSR-GriddedCorrection is used by the location server to provide troposphere delay correction, together with the residual part of the STEC corrections.

The parameters provided in IE GNSS-SSR-GriddedCorrection are used as specified for Compact SSR Gridded Correction Message (e.g., message type 4073,9) in [43] and apply to all GNSSs.

-- ASN1START

GNSS-SSR-GriddedCorrection-r16 ::= SEQUENCE {


epochTime-r16







GNSS-SystemTime,


ssrUpdateInterval-r16





INTEGER (0..15),


iod-ssr-r16








INTEGER (0..15),


troposphericDelayQualityIndicator-r16

BIT STRING (SIZE(6))

OPTIONAL, -- Cond Tropo


correctionPointSetID-r16




INTEGER (0..16383),


gridList-r16







GridList-r16,


...

}

GridList-r16 ::= SEQUENCE (SIZE(1..64)) OF GridElement-r16

GridElement-r16 ::= SEQUENCE {


tropospericDelayCorrection-r16


TropospericDelayCorrection-r16
OPTIONAL,

stec-ResidualSatList-r16



STEC-ResidualSatList-r16

OPTIONAL,

...

}

TropospericDelayCorrection-r16 ::= SEQUENCE {


tropoHydroStaticVerticalDelay-r16

INTEGER (-256..255),


tropoWetVerticalDelay-r16



INTEGER (-128..127),


...

}

STEC-ResidualSatList-r16 ::= SEQUENCE (SIZE(1..64)) OF STEC-ResidualSatElement-r16

STEC-ResidualSatElement-r16 ::= SEQUENCE {


svID-r16






SV-ID,


stecResidualCorrection-r16


CHOICE {






b7-r16




INTEGER (-64..63),






b16-r16




INTEGER (-32768..32767)


},


...

}

-- ASN1STOP

6.5.2.13
Common GNSS Information Elements

–
GNSS-ReferenceStationID
The IE GNSS-ReferenceStationID is used to identify a specific GNSS Reference Station.

-- ASN1START

GNSS-ReferenceStationID-r15 ::= SEQUENCE {


referenceStationID-r15


INTEGER (0..65535),


providerName-r15



VisibleString (SIZE (1..32))

OPTIONAL,

...

}

-- ASN1STOP

–
GNSS-SignalID
The IE GNSS-SignalID is used to indicate a specific GNSS signal type. The interpretation of GNSS-SignalID depends on the GNSS‑ID.

-- ASN1START

GNSS-SignalID
::= SEQUENCE {


gnss-SignalID

INTEGER (0 .. 7),


...,


[[



gnss-SignalID-Ext-r15
INTEGER (8..23)


OPTIONAL

]]

}

-- ASN1STOP

–
GNSS-SignalIDs
The IE GNSSSignal‑IDs is used to indicate several GNSS signals using a bit map. The interpretation of GNSSSignal‑IDs depends on the GNSS‑ID.
-- ASN1START

GNSS-SignalIDs
::= SEQUENCE {


gnss-SignalIDs

BIT STRING (SIZE(8)),

...,


[[



gnss-SignalIDs-Ext-r15
BIT STRING (SIZE(16))


OPTIONAL

]]

}

-- ASN1STOP

6.5.10.1
NR DL-TDOA Assistance Data

–
NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.

-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {


nr-DL-PRS-AssistanceData-r16

NR-DL-PRS-AssistanceData-r16
OPTIONAL,
-- Need ON


nr-SelectedDL-PRS-IndexList-r16

NR-SelectedDL-PRS-IndexList-r16 OPTIONAL,
-- Need ON


nr-PositionCalculationAssistance-r16










NR-PositionCalculationAssistance-r16


















OPTIONAL, 
-- Cond UEB

nr-DL-TDOA-Error-r16



NR-DL-TDOA-Error-r16


OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present for UE based NR DL-TDOA; otherwise it is not present.


6.5.11.1
NR DL-AoD Assistance Data

–
NR-DL-AoD-ProvideAssistanceData
The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-AoD. It may also be used to provide NR DL-AoD positioning specific error reason.

-- ASN1START

NR-DL-AoD-ProvideAssistanceData-r16 ::= SEQUENCE {


nr-DL-PRS-AssistanceData-r16

NR-DL-PRS-AssistanceData-r16
OPTIONAL,
-- Need ON


nr-SelectedDL-PRS-IndexList-r16

NR-SelectedDL-PRS-IndexList-r16
OPTIONAL,
-- Need ON


nr-PositionCalculationAssistance-r16










NR-PositionCalculationAssistance-r16


















OPTIONAL, -- Cond UEB

nr-DL-AoD-Error-r16




NR-DL-AoD-Error-r16



OPTIONAL,
-- Need ON


...

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present for UE based NR DL-AoD; otherwise it is not present.


6.5.11.5
NR DL-AoD Location Information Request

–
NR-DL-AoD-RequestLocationInformation
The IE NR-DL-AoD-RequestLocationInformation is used by the location server to request NR DL-AoD location measurements from a target device.

-- ASN1START

NR-DL-AoD-RequestLocationInformation-r16 ::= SEQUENCE {


nr-AssistanceAvailability-r16



BOOLEAN,


nr-DL-AoD-ReportConfig-r16




NR-DL-AoD-ReportConfig-r16,


...

}

NR-DL-AoD-ReportConfig-r16 ::= SEQUENCE {


maxDL-PRS-RSRP-MeasurementsPerTRP-r16

INTEGER (1..8)




OPTIONAL,

...

}

-- ASN1STOP

7.4.2
Element definitions
–
AssistanceDataSIBelement
The IE AssistanceDataSIBelement is used in the IE SystemInformationBlockPos as specified in TS 36.331 [12] and IE SIBpos as specified in TS 38.331 [35].

-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {


valueTag-r15





INTEGER (0..63)







OPTIONAL,

expirationTime-r15




UTCTime









OPTIONAL,

cipheringKeyData-r15



CipheringKeyData-r15 





OPTIONAL,

segmentationInfo-r15



SegmentationInfo-r15





OPTIONAL,

assistanceDataElement-r15


OCTET STRING,


...

}

CipheringKeyData-r15 ::= SEQUENCE {


cipherSetID-r15 




INTEGER (0..65535),


d0-r15 







BIT STRING (SIZE (1..128)),


...

}

SegmentationInfo-r15 ::= SEQUENCE {


segmentationOption-r15



ENUMERATED {pseudo-seg, octet-string-seg},


assistanceDataSegmentType-r15

ENUMERATED {notLastSegment, lastSegment},


assistanceDataSegmentNumber-r15

INTEGER (0..63),


...

}

-- ASN1STOP

