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[bookmark: _Toc29391506][bookmark: _Toc36560537][bookmark: _Toc45104781][bookmark: _Toc45883264][bookmark: _Toc51763545][bookmark: _Toc52266360][bookmark: _Toc64445138][bookmark: OLE_LINK3][bookmark: OLE_LINK4]--------------------------------Start of the First Change-----------------------------
[bookmark: _Toc478159723][bookmark: _Toc51775960][bookmark: _Toc56772982][bookmark: _Toc64447611][bookmark: _Toc74152267][bookmark: _Toc88654120][bookmark: _Toc99056182][bookmark: _Toc99959115]8.5.1	Measurement
[bookmark: _Toc478159724][bookmark: _Toc51775961][bookmark: _Toc56772983][bookmark: _Toc64447612][bookmark: _Toc74152268][bookmark: _Toc88654121][bookmark: _Toc99056183][bookmark: _Toc99959116]8.5.1.1	General
The Measurement procedure allows the LMF to request one or more TRPs in the NG-RAN node to perform and report positioning measurements. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc478159725][bookmark: _Toc51775962][bookmark: _Toc56772984][bookmark: _Toc64447613][bookmark: _Toc74152269][bookmark: _Toc88654122][bookmark: _Toc99056184][bookmark: _Toc99959117]8.5.1.2	Successful Operation


Figure 8.5.1.2.1: Measurement procedure. Successful operation.
The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message including the TRP Measurement Response List IE.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this reporting has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurements, and it shall reply with the MEASUREMENT RESPONSE message without including any measurement results in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the Measurement Beam Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall include the Measurement Beam Information IE in the TRP Measurement Result IE of the MEASUREMENT RESPONSE message.
[bookmark: _Toc478159726][bookmark: _Toc51775963]If the Measurement Quality IE is included in the TRP Measurement Result IE in the MEASUREMENT RESPONSE message, the LMF may take it into account as the TRP estimate of the measurement quality. If the Measurement Quality IE includes the Zenith Quality IE, the LMF may take it into account within the angle measurement quality.
[bookmark: _Toc56772985]If the Timing Reporting Granularity Factor IE is included in the TRP Measurement Quantities IE in the MEASUREMENT REQUEST message, the NG-RAN node may take it into account when configuring measurements including UL RTOA and gNB Rx-Tx Time Difference.
[bookmark: _Toc64447614][bookmark: _Toc74152270]If the System Frame Number IE and/or the Slot Number IE are included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, consider that the respective information indicates the activation time of SRS transmission.
[bookmark: _Toc88654123]If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, return the corresponding measurement results in the MEASUREMENT RESPONSE message within the indicated time.
If the Measurement Characteristics Request Indicator IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, include the requested information in the MEASUREMENT RESPONSE message.
If the Number of TRP Rx TEGs IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, use it to measure the same SRS resource with different TRP Rx TEGs for the indicated TRP, and report the corresponding UL-RTOA and/or gNB Rx-Tx time difference measurements.
If the Number of TRP RxTx TEGs IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, use it to measure the same SRS resource with different TRP RxTx TEGs with the same TRP Tx TEG for the indicated TRP, and report the corresponding gNB Rx-Tx time difference measurements.

Interaction with the Measurement Report procedure:
If the Report Characteristics IE is set to "Periodic" and the Measurement Amount IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, take it into account for sending the MEASUREMENT REPORT message.

[bookmark: _Toc99056185][bookmark: _Toc99959118]8.5.1.3	Unsuccessful Operation


Figure 8.5.1.3.1: Measurement procedure. Unsuccessful operation.
If the NG-RAN node cannot configure any of the requested measurements for any of the TRPs in the TRP Measurement Request List IE of the MEASUREMENT REQUEST message, it shall respond with a MEASUREMENT FAILURE message with an appropriate cause value.
[bookmark: _Toc478159727][bookmark: _Toc51775964][bookmark: _Toc56772986][bookmark: _Toc64447615][bookmark: _Toc74152271][bookmark: _Toc88654124][bookmark: _Toc99056186][bookmark: _Toc99959119]8.5.1.4	Abnormal Conditions
If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the MEASUREMENT REQUEST message but the NG-RAN node is unable to provide the measurement results within the indicated time, the NG-RAN node shall, if supported, respond with a MEASUREMENT FAILURE message with an appropriate cause value.



	
--------------------------------Next Change----------------------------
9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
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
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)
TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900
9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Measurement Periodicity Extended
	C-ifMeasPerExt
	
	ENUMERATED (160ms, 320ms, 1280ms, 2560ms, 61440ms, 81920ms, 368640ms, 737280ms, 1843200ms, …)
	
	YES
	reject

	Response Time
	O
	
	9.2.68
	
	YES
	ignore

	Measurement Characteristics Request Indicator
	O
	
	9.2.81
	
	YES
	ignore

	Measurement Time Occasion
	O
	
	ENUMERATED (o1, o4, …)
	
	YES
	ignore

	Measurement Amount
	O
	
	ENUMERATED (0, 1, 2, 4, 8, 16, 32, 64)
	This IE is ignored if the Report Characteristics IE is set to ‘OnDemand’. 
Value 0 represents an infinite number of periodic reporting.
	YES
	ignore



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".

	ifMeasPerExt
	This IE shall be present if the Measurement Periodicity IE is set to the value "extended".



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 





	
--------------------------------Next Change----------------------------

IMPORTS
	
	Cause,
	CriticalityDiagnostics,
	E-CID-MeasurementResult,
	OTDOACells,
	OTDOA-Information-Item,
	Measurement-ID,
[bookmark: _Hlk50049841]	UE-Measurement-ID,
	MeasurementPeriodicity,
	MeasurementQuantities,
	ReportCharacteristics,
	RequestedSRSTransmissionCharacteristics,
	Cell-Portion-ID,
	OtherRATMeasurementQuantities,
	OtherRATMeasurementResult,
	WLANMeasurementQuantities,
[bookmark: _Hlk50049901]	WLANMeasurementResult,
	Assistance-Information,
	Broadcast,
	AssistanceInformationFailureList,
	SRSConfiguration,
	TRPMeasurementQuantities,
	TrpMeasurementResult,
	TRP-ID,
	TRPInformationTypeListTRPReq,
	TRPInformationListTRPResp,
	TRP-MeasurementRequestList,
	TRP-MeasurementResponseList,
	TRP-MeasurementUpdateList,
	MeasurementBeamInfoRequest,
[bookmark: _Hlk42765189]	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,
	MeasurementAmount

	
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,
[bookmark: _Hlk50049923]	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,
[bookmark: _Hlk50049941]	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,
[bookmark: _Hlk50049956]	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,
[bookmark: _Hlk42765888]	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-MeasurementAmount


--------------------------------Next Change----------------------------

-- **************************************************************
--
-- MEASUREMENT REQUEST
--
-- **************************************************************

MeasurementRequest ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{MeasurementRequest-IEs}},
	...
}

MeasurementRequest-IEs NRPPA-PROTOCOL-IES ::= {
	{ ID id-LMF-Measurement-ID			CRITICALITY reject	TYPE Measurement-ID					PRESENCE mandatory}|
	{ ID id-TRP-MeasurementRequestList		CRITICALITY reject	TYPE TRP-MeasurementRequestList	PRESENCE mandatory}|
	{ ID id-ReportCharacteristics			CRITICALITY reject	TYPE ReportCharacteristics		PRESENCE mandatory}|
	{ ID id-MeasurementPeriodicity			CRITICALITY reject	TYPE MeasurementPeriodicity		PRESENCE conditional}|
-- The IE shall be present if the Report Characteritics IE is set to “periodic” –
	{ ID id-TRPMeasurementQuantities		CRITICALITY reject	TYPE TRPMeasurementQuantities	PRESENCE mandatory}|
	{ ID id-SFNInitialisationTime			CRITICALITY ignore	TYPE RelativeTime1900			PRESENCE optional}|
	{ ID id-SRSConfiguration				CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}|
	{ ID id-MeasurementBeamInfoRequest		CRITICALITY ignore	TYPE MeasurementBeamInfoRequest	PRESENCE optional}|
	{ ID id-SystemFrameNumber				CRITICALITY ignore	TYPE SystemFrameNumber			PRESENCE optional}|
	{ ID id-SlotNumber						CRITICALITY ignore	TYPE SlotNumber					PRESENCE optional}|
	{ ID id-MeasurementPeriodicityExtended	CRITICALITY reject	TYPE MeasurementPeriodicityExtended PRESENCE conditional}|
-- The IE shall be present the MeasurementPeriodicity IE is set to the value "extended"
	{ ID id-ResponseTime					CRITICALITY ignore	TYPE ResponseTime				PRESENCE optional}|
	{ ID id-MeasurementCharacteristicsRequestIndicator			CRITICALITY ignore	TYPE MeasurementCharacteristicsRequestIndicator	PRESENCE optional}|
 	{ ID id-MeasurementTimeOccasion			CRITICALITY ignore	TYPE MeasurementTimeOccasion	PRESENCE optional}|
 	{ ID id-MeasurementAmount				CRITICALITY ignore	TYPE MeasurementAmount			PRESENCE optional},
	...
}


--------------------------------Next Change----------------------------

-- M

[bookmark: _Hlk50052037]Measurement-ID ::= INTEGER (1.. 65536, ...) 

MeasurementAmount  ::= ENUMERATED {ma0, ma1, ma2, ma4, ma8, ma16, ma32, ma64}



--------------------------------Next Change----------------------------

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-MeasurementAmount											ProtocolIE-ID ::= xx



--------------------------------End of Changes----------------------------
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