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7
Functions of NRPPa

The NRPPa protocol provides the following functions:

-
E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning and NR E-CID positioning.
-
OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
-
Assistance Information Transfer. This function allows the LMF to exchange information with the NG-RAN node for the purpose of assistance information broadcasting.
-
Positioning Information Transfer. This function allows the NG-RAN node to exchange positioning information with the LMF for the purpose of positioning. 

-
Measurement Information Transfer. This function allows the LMF to exchange measurement information with the NG-RAN node for the purpose of positioning.
-
TRP Information Transfer. This function allows an LMF to obtain TRP related information from an NG-RAN node.
-
PRS Information Transfer. This function allows the LMF to exchange PRS related information with the NG-RAN node.
-
Measurement Preconfiguration Information Transfer. This function allows the LMF to request the NG-RAN node to configure and activate measurement gap and/or PRS processing window.

The mapping between the above functions and NRPPa EPs is shown in the table below.

Table 7-1: Mapping between NRPPa functions and NRPPa EPs

	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation

b) E-CID Measurement Failure Indication

c) E-CID Measurement Report

d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	Assistance Information Transfer
	a) Assistance Information Control

b) Assistance Information Feedback

	Reporting of General Error Situations
	Error Indication

	Positioning Information Transfer
	a) Positioning Information Exchange

b) Positioning Information Update

c) Positioning Activation

d) Positioning Deactivation

	TRP Information Transfer
	TRP Information Exchange

	Measurement Information Transfer
	a) Measurement

b) Measurement Update

c) Measurement Report

d) Measurement Abort

e) Measurement Failure Indication

	PRS Information Transfer
	PRS Configuration Exchange

	Measurement Preconfiguration Information Transfer
	Measurement Preconfiguration
Measurement Activation


8.2.12
Measurement Preconfiguration
8.2.12.1
General

The Measurement Preconfiguration procedure allows the LMF to provide necessary information to the serving gNB and request the gNB to configure measurement gap or PRS processing window for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.12.2
Successful Operation
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Figure 8.2.12.2-1: Measurement Preconfiguration procedure, successful operation
The LMF initiates the procedure by sending a MEASUREMENT PRECONFIGURATION REQUIRED message. 

If the NG-RAN node is able to configure measurement gap or PRS processing window, it shall reply with the MEASUREMENT PRECONFIGURATION CONFIRM message. 

8.2.12.3
Unsuccessful Operation
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Figure 8.2.12.3-1: Measurement Preconfiguration procedure, unsuccessful operation
If the NG-RAN node cannot configure any of the measurement gap or PRS processing window, the NG-RAN node shall respond with a MEASUREMENT PRECONFIGURATION REFUSE message.
8.2.13
Measurement Activation

8.2.13.1
General

The Measurement Activation procedure is initiated by the LMF to request the NG-RAN node to activate the preconfigured measurement gap or PRS processing window for the UE. This procedure applies only if the NG-RAN node is a gNB.
8.2.13.2
Successful Operation
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Figure 8.2.13.2-1: Measurement Activation procedure, successful operation
The LMF initiates the procedure by sending a MEASUREMENT ACTIVATION message. 

8.2.13.3
Unsuccessful Operation

Not Applicable.

9.1.1.24
MEASUREMENT PRECONFIGURATION REQUIRED

This message is sent by the LMF to provide the PRS configuration information of multiple TRPs to the NG-RAN node together with UE capabilities and request to configure measurement gap or PRS processing window of the UE.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	TRP PRS Information List
	
	1
	
	
	YES
	ignore

	>TRP PRS Information Item
	
	1 .. <maxnoPRSTRPs>
	
	
	EACH
	ignore

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	
	-
	

	>>NR CGI
	O
	
	9.2.9
	
	-
	

	>>PRS Configuration
	M
	
	9.2.44
	
	-
	

	UE DL-PRS Processing Capability outside Measurement Gap
	O
	
	9.2.a
	
	YES
	ignore


	Range bound
	Explanation

	maxnoPRSTRPs
	Maximum no. of TRPs for on-demand PRS in a NG-RAN node. Value is 256.


9.1.1.25
MEASUREMENT PRECONFIGURATION CONFIRM

This message is sent by the NG-RAN node to the LMF to confirm successful configuration of measurement gap or PRS processing window of the UE.
Direction: NG-RAN node ( LMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore

	Preconfigured Measurement Gaps
	O
	
	9.2.b
	
	YES
	ignore

	Preconfigured PRS Processing Windows
	O
	
	9.2.c
	
	YES
	ignore


9.1.1.26
MEASUREMENT PRECONFIGURATION REFUSE

This message is sent by the NG-RAN node to indicate that configuration of measurement gap or PRS processing window of the UE was unsuccessful.

Direction: NG-RAN node ( LMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


9.1.1.27
MEASUREMENT ACTIVATION

This message is sent by the LMF to indicate to the NG-RAN node to activate or deactivate  the preconfigured measurement gap or PRS processing window for the UE.

Direction: LMF ( NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	ignore

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	Request Type
	M
	
	ENUMERATED (activate, deactivate, …)
	
	YES
	reject

	PRS Measurement Info List 
	
	0..1
	
	
	YES
	Ignore

	>PRS Measurement Info Item
	
	1 .. < maxFreqLayers>
	
	
	-
	

	>>Point A
	M
	
	INTEGER (0..3279165)
	
	-
	

	>>MeasPRS Periodicity
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	Measurement gap periodicity in units of ms
	-
	

	>>MeasPRS Offset
	M
	
	INTEGER (0..159, …)
	Measurement gap offset in units of subframes
	-
	

	>>Measurement PRS Length
	M
	
	ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20}
	
	-
	

	Positioning Measurement Gap ID
	O
	
	INTEGER (0..15, …)
	The Measurement Gap ID to be activated/deactivated
	YES
	Ignore

	DL-PRS Processing Window ID
	O
	
	INTEGER (0..15, …)
	The PPW ID to be activated/deactivated
	YES
	Ignore


	Range bound
	Explanation

	maxFreqLayers
	Maximum no. of frequency layers. Value is 4


9.2
Information Element definitions

9.2.a
UE DL-PRS Processing Capability outside Measurement Gap
This information element contains the UE DL-PRS Processing Capability outside Measurement Gap.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS Processing Capability Band List
	
	1 .. <maxnoBands>
	
	TS 37.355 [14]

	>Frequency Band Indicator
	M
	
	INTEGER (1..1024, …)
	

	>PRS Processing Capability Outside MG in PPW
	
	1 .. <maxnoTypes>
	
	

	>>PRS Processing Type
	M
	
	ENUMERATED (type1A, type1B, type2, …)
	

	>>DL-PRS Buffer Type
	M
	
	ENUMERATED (type1, type2, …)
	

	>>Duration of PRS Processing
	
	1
	
	

	>>>Duration of PRS Processing Symbols
	M
	
	ENUMERATED (nDot125, nDot25, nDot5, n1, n2, n3, n4, n5, n6, n8, n12, …)
	

	>>>Duration of PRS Processing Symbols in every T ms
	M
	
	ENUMERATED (nPlus4, nPlus5, nPlus6, nPlus8, …)
	

	>>Max Num of DL-PRS Resources Processed Per Slot
	
	1
	
	

	>>>SCS-15kHz
	O
	
	ENUMERATED (n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, …)
	

	>>>SCS-30kHz
	O
	
	ENUMERATED (n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, …)
	

	>>>SCS-60kHz
	O
	
	ENUMERATED (n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, …)
	

	>>>SCS-120kHz
	O
	
	ENUMERATED (n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, …)
	


	Range bound
	Explanation

	maxnoBands
	Maximum no NR bands. Value is 1024.

	maxnoTypes
	Maximum no PRS processing types. Value is 3.


9.2.b
Preconfigured Measurement Gaps

This information element contains the preconfigured positioning measurement gaps.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Positioning Measurement Gaps
	
	1 .. <maxnoGaps>
	
	TS 38.331 [13]

	>Positioning Measurement Gap ID
	M
	
	INTEGER (0..15,…)
	

	>Offset
	M
	
	INTEGER (0..159, …)
	

	>Length
	M
	
	ENUMERATED (ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20, …)
	

	>Repetition Period
	M
	
	ENUMERATED (ms20, ms40, ms80, ms160, …)
	


	Range bound
	Explanation

	maxnoGaps
	Maximum no of positioning measurement gaps. Value is 16.


9.2.c
Preconfigured PRS Processing Windows
This information element contains the preconfigured PRS processing windows.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PRS processing windows
	
	1 .. <maxnoWindows>
	
	TS 38.331 [13]

	>DL-PRS Processing Window ID
	M
	
	INTEGER (0..15,…)
	

	>Starting System Frame Number
	M
	
	INTEGER (0..1023)
	

	>CHOICE Starting Slot and SCS
	M
	
	
	

	>>SCS-15kHz
	
	
	NULL
	

	>>SCS-30kHz
	
	
	INTEGER (0..1)
	

	>>SCS-60kHz
	
	
	INTEGER (0..3)
	

	>>SCS-120kHz
	
	
	INTEGER (0..7)
	

	>Length
	M
	
	INTEGER (1..160)
	Slots

	>Periodicity
	M
	
	INTEGER (FFS)
	

	>Priority
	M
	
	ENUMERATED {st1, st2, st3, …}
	


	Range bound
	Explanation

	maxnoWindows
	Maximum no of PRS processing windows. Value is 16.


9.3.4
PDU Definitions

-- ASN1START
-- **************************************************************

--

-- PDU definitions for NRPPa

--

-- **************************************************************

NRPPA-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules

--

-- **************************************************************

IMPORTS


Cause,


CriticalityDiagnostics,


E-CID-MeasurementResult,


OTDOACells,


OTDOA-Information-Item,


Measurement-ID,


UE-Measurement-ID,

MeasurementPeriodicity,


MeasurementQuantities,


ReportCharacteristics,


RequestedSRSTransmissionCharacteristics,


Cell-Portion-ID,


OtherRATMeasurementQuantities,


OtherRATMeasurementResult,


WLANMeasurementQuantities,


WLANMeasurementResult,

Assistance-Information,


Broadcast,


AssistanceInformationFailureList,


SRSConfiguration,


TRPMeasurementQuantities,


TrpMeasurementResult,

TRP-ID,


TRPInformationTypeListTRPReq,


TRPInformationListTRPResp,


TRP-MeasurementRequestList,


TRP-MeasurementResponseList,


TRP-MeasurementUpdateList,

MeasurementBeamInfoRequest,


PositioningBroadcastCells,

SRSResourceSetID,


SpatialRelationInfo,

SRSResourceTrigger,


TRPList,

AbortTransmission,

SystemFrameNumber,


SlotNumber,

RelativeTime1900,

SpatialRelationPerSRSResource,


MeasurementPeriodicityExtended,

PRSTRPList,

PRSTransmissionTRPList,


ResponseTime,


UEReportingInformation,


UETxTEGAssociation,

TRP-PRS-Information-List,


PRS-Measurements-Info-List,


UE-TEG-Info-Request,


MeasurementCharacteristicsRequestIndicator,


MeasurementTimeOccasion,


PRSConfigRequestType,

UE-DL-PRS-Processing-Capability-PPW,


PreconfiguredMeasurementGaps,


PreconfiguredPPW,

RequestType,


PositioningMeasurementGapID,

PRS-Processing-Window-ID
FROM NRPPA-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-Single-Container{},


NRPPA-PRIVATE-IES,


NRPPA-PROTOCOL-EXTENSION,


NRPPA-PROTOCOL-IES

FROM NRPPA-Containers


maxnoOTDOAtypes,

id-Cause,


id-CriticalityDiagnostics,


id-LMF-Measurement-ID,

id-LMF-UE-Measurement-ID,


id-OTDOACells,


id-OTDOA-Information-Type-Group,


id-OTDOA-Information-Type-Item,

id-ReportCharacteristics,


id-MeasurementPeriodicity,


id-MeasurementQuantities,


id-RAN-Measurement-ID,


id-RAN-UE-Measurement-ID,


id-E-CID-MeasurementResult,


id-RequestedSRSTransmissionCharacteristics,


id-Cell-Portion-ID,


id-OtherRATMeasurementQuantities,


id-OtherRATMeasurementResult,


id-WLANMeasurementQuantities,


id-WLANMeasurementResult,


id-Assistance-Information,


id-Broadcast,


id-AssistanceInformationFailureList,


id-SRSConfiguration,


id-TRPMeasurementQuantities,

id-MeasurementResult,


id-TRP-ID,


id-TRPInformationTypeListTRPReq,


id-TRPInformationListTRPResp,


id-TRP-MeasurementRequestList,


id-TRP-MeasurementResponseList,


id-TRP-MeasurementReportList,


id-TRP-MeasurementUpdateList,

id-MeasurementBeamInfoRequest,

id-PositioningBroadcastCells,


id-SRSType,


id-ActivationTime,


id-SRSResourceSetID,


id-TRPList,


id-SRSSpatialRelation,


id-AbortTransmission, 

id-SystemFrameNumber,


id-SlotNumber,

id-SRSResourceTrigger,


id-SFNInitialisationTime,


id-SRSSpatialRelationPerSRSResource,


id-MeasurementPeriodicityExtended,

id-PRSTRPList,

id-PRSTransmissionTRPList,


id-ResponseTime,


id-UEReportingInformation,


id-UETxTEGAssociation,


id-TRP-PRS-Information-List,


id-PRS-Measurements-Info-List,


id-UE-TEG-Info-Request,


id-MeasurementCharacteristicsRequestIndicator,


id-MeasurementTimeOccasion,


id-PRSConfigRequestType,

id-UE-DL-PRS-Processing-Capability-PPW,

id-PreconfiguredMeasurementGaps,


id-PreconfiguredPPW,

id-RequestType,


id-PositioningMeasurementGapID,


id-PRS-Processing-Window-ID
FROM NRPPA-Constants;
[...]
-- **************************************************************

--

-- MEASUREMENT PRECONFIGURATION REQUIRED
--

-- **************************************************************

MeasurementPreconfigurationRequired ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ MeasurementPreconfigurationRequired-IEs}},


...

}

MeasurementPreconfigurationRequired-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-TRP-PRS-Information-List


CRITICALITY ignore
TYPE TRP-PRS-Information-List




PRESENCE mandatory}|

{ ID id-UE-DL-PRS-Processing-Capability-PPW CRITICALITY ignore
TYPE UE-DL-PRS-Processing-Capability-PPW 
PRESENCE optional },

...

}

-- **************************************************************

--

-- MEASUREMENT PRECONFIGURATION CONFIRM
--

-- **************************************************************

MeasurementPreconfigurationConfirm::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ MeasurementPreconfigurationConfirm-IEs}},


...

}

MeasurementPreconfigurationConfirm-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-CriticalityDiagnostics


CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional }|


{ ID id-PreconfiguredMeasurementGaps
CRITICALITY
ignore
TYPE PreconfiguredMeasurementGaps
PRESENCE optional }|


{ ID id-PreconfiguredPPW



CRITICALITY
ignore
TYPE PreconfiguredPPW



PRESENCE optional },

...

}

-- **************************************************************

--

-- MEASUREMENT PRECONFIGURATION REFUSE
--

-- **************************************************************

MeasurementPreconfigurationRefuse::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ MeasurementPreconfigurationRefuse-IEs}},


...

}

MeasurementPreconfigurationRefuse-IEs NRPPA-PROTOCOL-IES ::= {


{ ID id-Cause




CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-CriticalityDiagnostics
CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional},


...

}

-- **************************************************************

--

-- MEASUREMENT ACTIVATION 
--

-- **************************************************************

MeasurementActivation::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { MeasurementActivation-IEs} },


...

}

MeasurementActivation-IEs NRPPA-PROTOCOL-IES ::= {

{ ID id-RequestType




CRITICALITY reject
TYPE RequestType 




PRESENCE mandatory}|

{ ID id-PRS-Measurements-Info-List
CRITICALITY ignore
TYPE PRS-Measurements-Info-List 
PRESENCE optional}|


{ ID id-PositioningMeasurementGapID
CRITICALITY ignore
TYPE PositioningMeasurementGapID
PRESENCE optional}|


{ ID id-PRS-Processing-Window-ID
CRITICALITY ignore
TYPE PRS-Processing-Window-ID 

PRESENCE optional},


...

}

END

-- ASN1STOP
9.3.5
Information Element definitions

-- ASN1START
-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NRPPA-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-MeasurementQuantities-Item,

id-CGI-NR,


id-SFNInitialisationTime-NR,

id-GeographicalCoordinates,


id-ResultSS-RSRP,


id-ResultSS-RSRQ,


id-ResultCSI-RSRP,


id-ResultCSI-RSRQ,


id-AngleOfArrivalNR,


id-ResultNR,


id-ResultEUTRA,


maxCellinRANnode,


maxCellReport,


maxNrOfErrors,


maxNoMeas,


maxnoOTDOAtypes,


maxServCell,


id-OtherRATMeasurementQuantities-Item,


id-WLANMeasurementQuantities-Item,


maxGERANMeas,


maxUTRANMeas,


maxWLANchannels,


maxnoFreqHoppingBandsMinusOne,


id-TDD-Config-EUTRA-Item,


maxNrOfPosSImessage,

maxnoAssistInfoFailureListItems,


maxNrOfSegments,


maxNrOfPosSIBs,


maxnoPosMeas,


maxnoTRPs,


maxnoTRPInfoTypes,


maxNoOfMeasTRPs,

maxNoPath,


maxnoofAngleInfo,


maxnolcs-gcs-translation,


maxnoBcastCell,

maxnoSRSTriggerStates,


maxnoSpatialRelations,


maxNRMeas,


maxEUTRAMeas,


maxIndexesReport,


maxCellReportNR,


maxnoSRS-Carriers,


maxnoSCSs,


maxnoSRS-Resources,


maxnoSRS-PosResources,


maxnoSRS-ResourceSets,


maxnoSRS-ResourcePerSet,


maxnoSRS-PosResourceSets,


maxnoSRS-PosResourcePerSet,


maxPRS-ResourceSets,


maxPRS-ResourcesPerSet,


maxNoSSBs,


maxnoofPRSresourceSet,


maxnoofPRSresource,

maxnoofULAoAs,


maxNoPathExtended,


maxnoARPs,

maxnoTRPTEGs,


maxnoUETEGs,


maxFreqLayers,


maxnoPRSTRPs,

maxNumResourcesPerAngle,


maxnoAzimuthAngles,


maxnoElevationAngles,

maxnoGaps,

maxnoWindows,

maxnoBands,

maxnoTypes,

id-Cell-ID,

id-TRPInformationTypeItem,

id-SrsFrequency,


id-TRPType,

id-SRSSpatialRelationPerSRSResource,


id-PRS-Resource-ID,

id-OnDemandTRPPRS,


id-AoA-SearchWindow,


id-ZoA,


id-MultipleULAoA,

id-UL-SRS-RSRPP,

id-SRSResourcetype,


id-ExtendedAdditionalPathList,

id-ARPLocationInfo,


id-ARP-ID,


id-LoS-NLoSInformation,


id-NumberOfTRPRxTEG,


id-NumberOfTRPRxTxTEG,


id-TRPTxTEGAssociation,


id-TRPTEGIDInformation,


id-TRPRXTEGID,


id-TRPBeamAntennaInformation,

id-NR-TADV

FROM NRPPA-Constants


Criticality,


NRPPATransactionID,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM NRPPA-CommonDataTypes


ProtocolExtensionContainer{},


ProtocolIE-Single-Container{},


NRPPA-PROTOCOL-EXTENSION,


NRPPA-PROTOCOL-IES

FROM NRPPA-Containers;

-- A
[...]
-- P
PathlossReferenceInformation ::= SEQUENCE {


pathlossReferenceSignal




PathlossReferenceSignal,


iE-Extensions




ProtocolExtensionContainer { { PathlossReferenceInformation-ExtIEs } } OPTIONAL,


...

}

PathlossReferenceInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

} 

PathlossReferenceSignal ::= CHOICE { 

sSB-Reference




SSB,


dL-PRS-Reference



DL-PRS,


choice-Extension



ProtocolIE-Single-Container {{ PathlossReferenceSignal-ExtensionIE }}

}

PathlossReferenceSignal-ExtensionIE NRPPA-PROTOCOL-IES ::= {


...

}
PCI-EUTRA ::= INTEGER (0..503, ...)

PhysCellIDGERAN ::= INTEGER (0..63, ...)

PhysCellIDUTRA-FDD ::= INTEGER (0..511, ...)

PhysCellIDUTRA-TDD ::= INTEGER (0..127, ...)

PLMN-Identity ::= OCTET STRING (SIZE(3))

PeriodicityList ::= SEQUENCE (SIZE (1.. maxnoSRS-ResourcePerSet)) OF PeriodicityItem

PeriodicityItem ::= ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms0dot625, ms1, ms1dot25, ms2, ms2dot5, ms4dot, ms5, ms8, ms10, ms16, ms20, ms32, ms40, ms64, ms80m, ms160, ms320, ms640m, ms1280, ms2560, ms5120, ms10240, ...}
PosSIBs ::= SEQUENCE (SIZE (1.. maxNrOfPosSIBs)) OF SEQUENCE {


posSIB-Type





PosSIB-Type,


posSIB-Segments




PosSIB-Segments,


assistanceInformationMetaData
AssistanceInformationMetaData
OPTIONAL,


broadcastPriority



INTEGER (1..16,...)



OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { { PosSIBs-ExtIEs} }
OPTIONAL,


...

}

PosSIBs-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
PositioningMeasurementGapID ::= INTEGER (0..15,...)
PosSIB-Segments ::= SEQUENCE (SIZE (1.. maxNrOfSegments)) OF SEQUENCE {


assistanceDataSIBelement


OCTET STRING,


iE-Extensions





ProtocolExtensionContainer { { PosSIB-Segments-ExtIEs} }
OPTIONAL,


...

}

PosSIB-Segments-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PosSIB-Type ::= ENUMERATED {


posSibType1-1, 


posSibType1-2, 


posSibType1-3, 


posSibType1-4, 


posSibType1-5,


posSibType1-6, 


posSibType1-7,

posSibType1-8, 


posSibType2-1, 


posSibType2-2, 


posSibType2-3,


posSibType2-4, 


posSibType2-5, 


posSibType2-6, 


posSibType2-7, 


posSibType2-8,


posSibType2-9, 


posSibType2-10, 


posSibType2-11, 


posSibType2-12, 


posSibType2-13, 


posSibType2-14, 


posSibType2-15, 


posSibType2-16,


posSibType2-17, 


posSibType2-18, 


posSibType2-19, 


posSibType2-20, 


posSibType2-21, 


posSibType2-22, 


posSibType2-23,

posSibType2-24,


posSibType2-25, 


posSibType3-1, 


posSibType4-1,


posSibType5-1,

posSibType6-1,  


posSibType6-2,


posSibType6-3,  


...

}
PosSRSResource-List ::= SEQUENCE (SIZE (1..maxnoSRS-PosResources)) OF PosSRSResource-Item

PosSRSResource-Item ::= SEQUENCE {


srs-PosResourceId



SRSPosResourceID,


transmissionCombPos



TransmissionCombPos,


startPosition                   INTEGER (0..13),


nrofSymbols                     ENUMERATED {n1, n2, n4, n8, n12},


freqDomainShift                 INTEGER (0..268),


c-SRS
                        INTEGER (0..63),


groupOrSequenceHopping          ENUMERATED { neither, groupHopping, sequenceHopping },


resourceTypePos




ResourceTypePos,


sequenceId                      INTEGER (0.. 65535),


spatialRelationPos



SpatialRelationPos OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { PosSRSResource-Item-ExtIEs} }
OPTIONAL,


...

}

PosSRSResource-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PosSRSResourceSet-List ::= SEQUENCE (SIZE (1..maxnoSRS-PosResourceSets)) OF PosSRSResourceSet-Item

PosSRSResourceID-List ::= SEQUENCE (SIZE (1..maxnoSRS-PosResourcePerSet)) OF SRSPosResourceID

PosSRSResourceSet-Item ::= SEQUENCE {


possrsResourceSetID



INTEGER(0..15),


possRSResourceID-List


PosSRSResourceID-List,


posresourceSetType



PosResourceSetType,


iE-Extensions

ProtocolExtensionContainer { { PosSRSResourceSet-Item-ExtIEs} }
OPTIONAL,


...

}

PosSRSResourceSet-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PosResourceSetType  ::= CHOICE {


periodic


PosResourceSetTypePeriodic,


semi-persistent

PosResourceSetTypeSemi-persistent,


aperiodic


PosResourceSetTypeAperiodic,


choice-extension



ProtocolIE-Single-Container {{ PosResourceSetType-ExtIEs }}

}

PosResourceSetType-ExtIEs NRPPA-PROTOCOL-IES ::= {


...

}

PosResourceSetTypePeriodic ::= SEQUENCE {


posperiodicSet


ENUMERATED{true, ...},


iE-Extensions

ProtocolExtensionContainer { { PosResourceSetTypePeriodic-ExtIEs} }
OPTIONAL,


...

}

PosResourceSetTypePeriodic-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PosResourceSetTypeSemi-persistent ::= SEQUENCE {

possemi-persistentSet
ENUMERATED{true, ...},


iE-Extensions

ProtocolExtensionContainer { { PosResourceSetTypeSemi-persistent-ExtIEs} }
OPTIONAL,


...

}

PosResourceSetTypeSemi-persistent-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PosResourceSetTypeAperiodic ::= SEQUENCE {


sRSResourceTrigger

 
INTEGER(1..3),


iE-Extensions



ProtocolExtensionContainer { { PosResourceSetTypeAperiodic-ExtIEs} }
OPTIONAL,


...

}

PosResourceSetTypeAperiodic-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
PreconfiguredMeasurementGaps ::= SEQUENCE (SIZE (1..maxnoGaps)) OF PreconfiguredMeasurementGaps-Item

PreconfiguredMeasurementGaps-Item ::= SEQUENCE {


posMeasGapID



INTEGER (0..15,...),


offset





INTEGER (0..159),


length





ENUMERATED { ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20, ... },

repPeriod




ENUMERATED { ms20, ms40, ms80, ms160, ...},

iE-Extensions



ProtocolExtensionContainer { { PreconfiguredMeasurementGaps-Item-ExtIEs } }
OPTIONAL,


...

}

PreconfiguredMeasurementGaps-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PreconfiguredPPW ::= SEQUENCE (SIZE (1..maxnoWindows)) OF PreconfiguredPPW-Item

PreconfiguredPPW-Item ::= SEQUENCE {


prsProcessingWindowID

INTEGER (0..15,...),


startingSFN




INTEGER (0..1023),


startingSlotAndSCS


StartingSlotAndSCS,


length





INTEGER (1..160),


periodicity 



INTEGER (ffs),


priority




ENUMERATED {st1, st2, st3},

iE-Extensions



ProtocolExtensionContainer { { PreconfiguredPPW-Item-ExtIEs } }
OPTIONAL,


...

}

PreconfiguredPPW-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
StartingSlotAndSCS ::= CHOICE {


scs15

NULL,


scs30

INTEGER (0..1),

scs60

INTEGER (0..3),

scs120

INTEGER (0..7),

...

}
PRS-Bandwidth-EUTRA ::= ENUMERATED {



bw6,



bw15,



bw25,



bw50,



bw75,



bw100,



...

}
PRS-Processing-Window-ID ::= INTEGER (0..15,...)
PRSAngleItem  ::= SEQUENCE {


nRPRSAzimuth


INTEGER (0..359),


nRPRSAzimuthFine

INTEGER (0..9) OPTIONAL,


nRPRSElevation


INTEGER (0..180) OPTIONAL,


nRPRSElevationFine

INTEGER (0..9) OPTIONAL,


iE-Extensions


ProtocolExtensionContainer { { PRSAngleItem-ExtIEs} } OPTIONAL,


...

}

PRSAngleItem-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


{ ID id-PRS-Resource-ID

CRITICALITY ignore EXTENSION PRS-Resource-ID

PRESENCE optional },

...

}
[...]
-- R

[...]
RequestType ::= ENUMERATED {activate, deactivate, ...}
[...]
-- U

UARFCN ::= INTEGER (0..16383, ...)
UE-DL-PRS-Processing-Capability-PPW ::= SEQUENCE (SIZE (1..maxnoBands)) OF UE-DL-PRS-Processing-Capability-PPW-Item
UE-DL-PRS-Processing-Capability-PPW-Item ::= SEQUENCE {


freqBandIndicator




INTEGER (0..1024),


prs-ProcessingCapabilityOutsidePPW
PRS-ProcessingCapabilityOutsidePPW,

iE-Extensions





ProtocolExtensionContainer { { UE-DL-PRS-Processing-Capability-PPW-ExtIEs } }
OPTIONAL,


...

}

UE-DL-PRS-Processing-Capability-PPW-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}

PRS-ProcessingCapabilityOutsidePPW ::= SEQUENCE (SIZE (1..maxnoTypes)) OF PRS-ProcessingCapabilityOutsidePPW-Item
PRS-ProcessingCapabilityOutsidePPW-Item ::= SEQUENCE {


prsProcessingType





ENUMERATED {type1A, type1B, type2, ...},

prsBufferType






ENUMERATED {type1, type2, ...},


durationOfPRSprocessing




SEQUENCE {



durationOfPRSprocessingSymbols


ENUMERATED { nDot125, nDot25, nDot5, n1, n2, n3, n4, n5, n6, n8, n12, ... },


durationOfPRSProcessingSymbolsEveryTms
ENUMERATED { nPlus4, nPlus5, nPlus6, nPlus8, ... }

},


maxNumOfPRSresourcesProcessedPerSlot
SEQUENCE {


scs15








ENUMERATED { n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, ... }
OPTIONAL,


scs30








ENUMERATED { n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, ... }
OPTIONAL,


scs60








ENUMERATED { n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, ... }
OPTIONAL,


scs120








ENUMERATED { n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, ... }
OPTIONAL,

},

iE-Extensions





ProtocolExtensionContainer { { PRS-ProcessingCapabilityOutsidePPW-Item-ExtIEs } }
OPTIONAL,


...

}

PRS-ProcessingCapabilityOutsidePPW-Item-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
UE-Measurement-ID ::= INTEGER (1..15, ..., 16..256)

UEReportingInformation::= SEQUENCE {


reportingAmount



INTEGER (0..64),


reportingInterval


ENUMERATED {none, quarter, half, one, two, four, eight, sixteen, thirty-two, sixty-four, ...},


iE-extensions


ProtocolExtensionContainer { { UEReportingInformation-ExtIEs } }
OPTIONAL,


...

}

UEReportingInformation-ExtIEs NRPPA-PROTOCOL-EXTENSION ::= {


...

}
[...]
9.3.7
Constant definitions

-- ASN1START
-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

NRPPA-Constants {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) nrppa (4) version1 (1) nrppa-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM NRPPA-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

-- **************************************************************

id-errorIndication











ProcedureCode ::= 0

id-privateMessage











ProcedureCode ::= 1

id-e-CIDMeasurementInitiation








ProcedureCode ::= 2

id-e-CIDMeasurementFailureIndication






ProcedureCode ::= 3

id-e-CIDMeasurementReport









ProcedureCode ::= 4

id-e-CIDMeasurementTermination








ProcedureCode ::= 5

id-oTDOAInformationExchange









ProcedureCode ::= 6

id-assistanceInformationControl








ProcedureCode ::= 7
id-assistanceInformationFeedback







ProcedureCode ::= 8
id-positioningInformationExchange







ProcedureCode ::= 9
id-positioningInformationUpdate








ProcedureCode ::= 10
id-Measurement












ProcedureCode ::= 11
id-MeasurementReport










ProcedureCode ::= 12

id-MeasurementUpdate










ProcedureCode ::= 13
id-MeasurementAbort











ProcedureCode ::= 14

id-MeasurementFailureIndication








ProcedureCode ::= 15

id-tRPInformationExchange









ProcedureCode ::= 16
id-positioningActivation









ProcedureCode ::= 17
id-positioningDeactivation









ProcedureCode ::= 18
id-pRSConfigurationExchange









ProcedureCode ::= 19

id-measurementPreconfiguration








ProcedureCode ::= 20
id-measurementActivation









ProcedureCode ::= 21
-- **************************************************************

--

-- Lists

--

-- **************************************************************

maxNrOfErrors







INTEGER ::= 256

maxCellinRANnode






INTEGER ::= 3840

maxIndexesReport






INTEGER ::= 64

maxNoMeas








INTEGER ::= 64
maxCellReport







INTEGER ::= 9

maxCellReportNR







INTEGER ::= 9

maxnoOTDOAtypes







INTEGER ::= 63

maxServCell








INTEGER ::= 5

maxEUTRAMeas







INTEGER ::= 8

maxGERANMeas







INTEGER ::= 8

maxNRMeas








INTEGER ::= 8

maxUTRANMeas







INTEGER ::= 8

maxWLANchannels







INTEGER ::= 16

maxnoFreqHoppingBandsMinusOne



INTEGER ::= 7
maxNoPath








INTEGER ::= 2

maxNrOfPosSImessage






INTEGER ::= 32

maxnoAssistInfoFailureListItems



INTEGER ::= 32

maxNrOfSegments







INTEGER ::= 64

maxNrOfPosSIBs







INTEGER ::= 32 
maxNoOfMeasTRPs







INTEGER ::= 64
maxnoTRPs








INTEGER ::= 65535
maxnoTRPInfoTypes






INTEGER ::= 64

maxnoofAngleInfo






INTEGER ::= 65535

maxnolcs-gcs-translation




INTEGER ::= 3

maxnoBcastCell







INTEGER ::= 16384
maxnoSRSTriggerStates





INTEGER ::= 3

maxnoSpatialRelations





INTEGER ::= 64
maxnoPosMeas







INTEGER ::= 16384

maxnoSRS-Carriers






INTEGER ::= 32

maxnoSCSs








INTEGER ::= 5

maxnoSRS-Resources






INTEGER ::= 64
maxnoSRS-PosResources





INTEGER ::= 64
maxnoSRS-ResourceSets





INTEGER ::= 16

maxnoSRS-ResourcePerSet





INTEGER ::= 16

maxnoSRS-PosResourceSets




INTEGER ::= 16
maxnoSRS-PosResourcePerSet




INTEGER ::= 16
maxPRS-ResourceSets






INTEGER ::= 2

maxPRS-ResourcesPerSet





INTEGER ::= 64
maxNoSSBs








INTEGER ::= 255

maxnoofPRSresourceSet





INTEGER ::= 8

maxnoofPRSresource






INTEGER ::= 64
maxnoofULAoAs







INTEGER ::= 8
maxNoPathExtended






INTEGER ::= 8
maxnoARPs








INTEGER ::=
16

maxnoUETEGs








INTEGER ::= 8
maxnoTRPTEGs







INTEGER ::= 8
maxFreqLayers







INTEGER ::= 4

maxNumResourcesPerAngle





INTEGER ::= 512

maxnoAzimuthAngles






INTEGER ::= 3600

maxnoElevationAngles





INTEGER ::= 1801
maxnoPRSTRPs







INTEGER ::= 256
maxnoGaps








INTEGER ::= 16
maxnoWindows







INTEGER ::= 16
maxnoBands








INTEGER ::= 1025
maxnoTypes








INTEGER ::= 3
-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-Cause













ProtocolIE-ID ::= 0

id-CriticalityDiagnostics









ProtocolIE-ID ::= 1

id-LMF-UE-Measurement-ID









ProtocolIE-ID ::= 2

id-ReportCharacteristics









ProtocolIE-ID ::= 3

id-MeasurementPeriodicity









ProtocolIE-ID ::= 4

id-MeasurementQuantities









ProtocolIE-ID ::= 5

id-RAN-UE-Measurement-ID









ProtocolIE-ID ::= 6

id-E-CID-MeasurementResult









ProtocolIE-ID ::= 7

id-OTDOACells












ProtocolIE-ID ::= 8

id-OTDOA-Information-Type-Group








ProtocolIE-ID ::= 9

id-OTDOA-Information-Type-Item








ProtocolIE-ID ::= 10

id-MeasurementQuantities-Item








ProtocolIE-ID ::= 11

id-RequestedSRSTransmissionCharacteristics





ProtocolIE-ID ::= 12

id-Cell-Portion-ID











ProtocolIE-ID ::= 14

id-OtherRATMeasurementQuantities







ProtocolIE-ID ::= 15

id-OtherRATMeasurementQuantities-Item






ProtocolIE-ID ::= 16

id-OtherRATMeasurementResult








ProtocolIE-ID ::= 17

id-WLANMeasurementQuantities








ProtocolIE-ID ::= 19

id-WLANMeasurementQuantities-Item







ProtocolIE-ID ::= 20

id-WLANMeasurementResult









ProtocolIE-ID ::= 21
id-TDD-Config-EUTRA-Item









ProtocolIE-ID ::= 22
id-Assistance-Information









ProtocolIE-ID ::= 23
id-Broadcast












ProtocolIE-ID ::= 24
id-AssistanceInformationFailureList







ProtocolIE-ID ::= 25
id-SRSConfiguration











ProtocolIE-ID ::= 26
id-MeasurementResult










ProtocolIE-ID ::= 27
id-TRP-ID













ProtocolIE-ID ::= 28
id-TRPInformationTypeListTRPReq








ProtocolIE-ID ::= 29
id-TRPInformationListTRPResp








ProtocolIE-ID ::= 30

id-MeasurementBeamInfoRequest








ProtocolIE-ID ::= 31
id-ResultSS-RSRP











ProtocolIE-ID ::= 32
id-ResultSS-RSRQ











ProtocolIE-ID ::= 33
id-ResultCSI-RSRP











ProtocolIE-ID ::= 34
id-ResultCSI-RSRQ











ProtocolIE-ID ::= 35
id-AngleOfArrivalNR











ProtocolIE-ID ::= 36
id-GeographicalCoordinates









ProtocolIE-ID ::= 37

id-PositioningBroadcastCells








ProtocolIE-ID ::= 38
id-LMF-Measurement-ID










ProtocolIE-ID ::= 39

id-RAN-Measurement-ID










ProtocolIE-ID ::= 40
id-TRP-MeasurementRequestList








ProtocolIE-ID ::= 41
id-TRP-MeasurementResponseList








ProtocolIE-ID ::= 42
id-TRP-MeasurementReportList








ProtocolIE-ID ::= 43
id-SRSType













ProtocolIE-ID ::= 44

id-ActivationTime











ProtocolIE-ID ::= 45

id-SRSResourceSetID











ProtocolIE-ID ::= 46
id-TRPList













ProtocolIE-ID ::= 47
id-SRSSpatialRelation










ProtocolIE-ID ::= 48

id-SystemFrameNumber










ProtocolIE-ID ::= 49

id-SlotNumber












ProtocolIE-ID ::= 50
id-SRSResourceTrigger










ProtocolIE-ID ::= 51
id-TRPMeasurementQuantities









ProtocolIE-ID ::= 52

id-AbortTransmission










ProtocolIE-ID ::= 53

id-SFNInitialisationTime









ProtocolIE-ID ::= 54
id-ResultNR













ProtocolIE-ID ::= 55

id-ResultEUTRA












ProtocolIE-ID ::= 56
id-TRPInformationTypeItem









ProtocolIE-ID ::= 57

id-CGI-NR













ProtocolIE-ID ::= 58
id-SFNInitialisationTime-NR









ProtocolIE-ID ::= 59
id-Cell-ID













ProtocolIE-ID ::= 60
id-SrsFrequency












ProtocolIE-ID ::= 61
id-TRPType













ProtocolIE-ID ::= 62
id-SRSSpatialRelationPerSRSResource







ProtocolIE-ID ::= 63
id-MeasurementPeriodicityExtended







ProtocolIE-ID ::= 64
id-PRS-Resource-ID











ProtocolIE-ID ::= 65
id-PRSTRPList












ProtocolIE-ID ::= 66
id-PRSTransmissionTRPList









ProtocolIE-ID ::= 67

id-OnDemandTRPPRS











ProtocolIE-ID ::= 68

id-AoA-SearchWindow











ProtocolIE-ID ::= 69

id-TRP-MeasurementUpdateList








ProtocolIE-ID ::= 70

id-ZoA














ProtocolIE-ID ::= 71

id-ResponseTime












ProtocolIE-ID ::= 72

id-UEReportingInformation









ProtocolIE-ID ::= 73

id-MultipleULAoA











ProtocolIE-ID ::= 74
id-UL-SRS-RSRPP












ProtocolIE-ID ::= 75
id-SRSResourcetype











ProtocolIE-ID ::= 76

id-ExtendedAdditionalPathList








ProtocolIE-ID ::= 77

id-ARPLocationInfo











ProtocolIE-ID ::= 78
id-ARP-ID













ProtocolIE-ID ::= 79

id-LoS-NLoSInformation










ProtocolIE-ID ::= 80

id-UETxTEGAssociation










ProtocolIE-ID ::= 81
id-NumberOfTRPRxTEG











ProtocolIE-ID ::= 82
id-NumberOfTRPRxTxTEG










ProtocolIE-ID ::= 83
id-TRPTxTEGAssociation










ProtocolIE-ID ::= 84
id-TRPTEGIDInformation










ProtocolIE-ID ::= 85
id-TRPRXTEGID












ProtocolIE-ID ::= 86
id-TRP-PRS-Information-List









ProtocolIE-ID ::= 87

id-PRS-Measurements-Info-List








ProtocolIE-ID ::= 88

id-PRSConfigRequestType










ProtocolIE-ID ::= 89

id-UE-TEG-Info-Request










ProtocolIE-ID ::= 90
id-MeasurementTimeOccasion









ProtocolIE-ID ::= 91
id-MeasurementCharacteristicsRequestIndicator




ProtocolIE-ID ::= 92
id-TRPBeamAntennaInformation








ProtocolIE-ID ::= 93

id-NR-TADV













ProtocolIE-ID ::= 94
id-UE-DL-PRS-Processing-Capability-PPW






ProtocolIE-ID ::= x1
id-PreconfiguredMeasurementGaps








ProtocolIE-ID ::= x2
id-PreconfiguredPPW 










ProtocolIE-ID ::= x3
id-RequestType












ProtocolIE-ID ::= x4
id-PositioningMeasurementGapID








ProtocolIE-ID ::= x5
id-PRS-Processing-Window-ID









ProtocolIE-ID ::= x6
END

-- ASN1STOP
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