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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 preconfigure 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 preconfigure measurement gap and/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 or deactivate 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 to the NG-RAN node. 
If the PRS Measurement Info List IE is included in the MEASUREMENT ACTIVATION message, the NG-RAN node may take it into account when activating pre-configured measurement gap in the UE.
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 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
	
	-
	


	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
	
	-
	

	Preconfiguration Result
	M
	
	BIT STRING (SIZE(8))
	Indicates what has been preconfigured in the UE.
first bit: measurement gaps

second bit: PRS processing windows.

Other bits reserved for future use. Value '1' indicates 'has been preconfigured', Value '0' indicates 'not preconfigured'.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	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 request 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}
	
	-
	


	Range bound
	Explanation

	maxFreqLayers
	Maximum no. of frequency layers. Value is 4


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,

PreconfigurationResult,

RequestType
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-PreconfigurationResult,


id-RequestType

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},

...

}

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

--

-- MEASUREMENT PRECONFIGURATION CONFIRM
--

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

MeasurementPreconfigurationConfirm::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ MeasurementPreconfigurationConfirm-IEs}},


...

}

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


{ ID id-PreconfigurationResult

CRITICALITY
ignore
TYPE PreconfigurationResult

PRESENCE mandatory }|

{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics

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},


...

}

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,

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;

-- P
PreconfigurationResult ::= BIT STRING (SIZE(8))
-- R

RequestType ::= ENUMERATED {activate, deactivate, ...}
9.3.7
Constant definitions

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

--

-- IEs

--

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

id-MeasurementCharacteristicsRequestIndicator




ProtocolIE-ID ::= 92
id-TRPBeamAntennaInformation








ProtocolIE-ID ::= 93

id-NR-TADV













ProtocolIE-ID ::= 94
id-PreconfigurationResult









ProtocolIE-ID ::= x1
id-RequestType












ProtocolIE-ID ::= x2
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