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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: _Toc534722204][bookmark: _Toc51763514][bookmark: _Toc64448680][bookmark: _Toc66289339][bookmark: _Toc74154452][bookmark: _Toc81383196][bookmark: _Toc88657829][bookmark: _Toc97910741][bookmark: _Toc99038380][bookmark: _Toc99730642]8.13.3	Positioning Measurement
[bookmark: _Toc534722205][bookmark: _Toc51763515][bookmark: _Toc64448681][bookmark: _Toc66289340][bookmark: _Toc74154453][bookmark: _Toc81383197][bookmark: _Toc88657830][bookmark: _Toc97910742][bookmark: _Toc99038381][bookmark: _Toc99730643]8.13.3.1	General
The purpose of the Positioning Measurement procedure is to allow the gNB-CU to request one or more TRPs in the gNB-DU to perform and report positioning measurements. The procedure uses non-UE-associated signalling.
[bookmark: _Toc534722206][bookmark: _Toc51763516][bookmark: _Toc64448682][bookmark: _Toc66289341][bookmark: _Toc74154454][bookmark: _Toc81383198][bookmark: _Toc88657831][bookmark: _Toc97910743][bookmark: _Toc99038382][bookmark: _Toc99730644]8.13.3.2	Successful Operation


Figure 8.13.3.2-1: Positioning Measurement procedure: successful operation
The gNB-CU initiates the procedure by sending a POSITIONING MEASUREMENT REQUEST message to the gNB-DU, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The gNB-DU 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 gNB-DU shall reply with the POSITIONING MEASUREMENT RESPONSE message including the Positioning Measurement Response List IE.
If the Positioning Report Characteristics IE is set to "OnDemand", the gNB-DU shall return the corresponding measurement results in the Positioning Measurement Result List IE in the POSITIONING MEASUREMENT RESPONSE message, and the gNB-CU shall consider that this reporting has been terminated by the gNB-DU.
If the Measurement Beam Information Request IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU node shall include the Measurement Beam Information IE in the Positioning Measurement Result IE of the POSITIONING MEASUREMENT RESPONSE message.
[bookmark: _Toc534722207][bookmark: _Toc51763517]If the Measurement Quality IE is included in the Measurement Result IE in the POSITIONING MEASUREMENT RESPONSE message, the gNB-CU may use it for further signalling. If the Measurement Quality IE includes the Zenith Quality IE, the gNB-CU may use it for further signalling.
If the System Frame Number IE and/or the Slot Number IE are included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU node shall, if supported, consider that the respective information indicates the activation time of SRS transmission.
If the Measurement Characteristics Request Indicator IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU shall, if supported, include the requested information in the POSITIONING MEASUREMENT RESPONSE message.
If the Number of TRP Rx TEGs IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU 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 POSITIONING MEASUREMENT REQUEST message, the gNB-DU 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 Positioning Measurement Report procedure:
If the Positioning Report Characteristics IE is set to "Periodic", the gNB-DU shall initiate the corresponding measurements, and it shall reply with the POSITIONING MEASUREMENT RESPONSE message without including any measurement results in the message. The gNB-DU shall then periodically initiate the Positioning Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
[bookmark: _Toc64448683][bookmark: _Toc66289342][bookmark: _Toc74154455][bookmark: _Toc81383199][bookmark: _Toc88657832][bookmark: _Toc97910744]If the Report Characteristics IE is set to "OnDemand" and the Response Time IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU shall, if supported, return the corresponding measurement results in the POSITIONING MEASUREMENT RESPONSE message within the indicated time.
If the Positioning Report Characteristics IE is set to "Periodic" and the Positioning Measurement Amount IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU shall, if supported, take it into account for sending the POSITIONING MEASUREMENT REPORT message.
[bookmark: _GoBack]

[bookmark: _Toc99038383][bookmark: _Toc99730645]8.13.3.3	Unsuccessful Operation


Figure 8.13.3.3-1: Positioning Measurement procedure: unsuccessful operation
If the gNB-DU is unable to configure any of the requested positioning measurements for any of the TRPs in the TRP Measurement Request List IE of the POSITIONING MEASUREMENT REQUEST message, it shall respond with a POSITIONING MEASUREMENT FAILURE message.
[bookmark: _Toc534722208][bookmark: _Toc51763518][bookmark: _Toc64448684][bookmark: _Toc66289343][bookmark: _Toc74154456][bookmark: _Toc81383200][bookmark: _Toc88657833][bookmark: _Toc97910745][bookmark: _Toc99038384][bookmark: _Toc99730646]8.13.3.4	Abnormal Conditions
If the gNB-DU receives a POSITIONING MEASUREMENT REQUEST message containing an LMF Measurement ID corresponding to an ongoing positioning measurement, it shall consider the procedure as failed and initiate local error handling.


[bookmark: _Toc534722251][bookmark: _Toc51763662][bookmark: _Toc64448831][bookmark: _Toc66289490][bookmark: _Toc74154603]9.2.12.3	POSITIONING MEASUREMENT REQUEST
This message is sent by the gNB-CU to request the gNB-DU to configure a positioning measurement.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

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

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

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item
	
	1..<maxnoofMeasTRPs>
	
	
	
	

	>>TRP ID
	M
	
	9.3.1.197
	
	
	

	>>Search Window Information
	O
	
	9.3.1.204
	
	
	

	>>NR CGI
	O
	
	9.3.1.12
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	Positioning Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, …)
	
	YES
	reject

	Positioning Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, …, 20480ms, 40960ms)
	
	YES
	reject

	Positioning Measurement Quantities
	
	1
	
	
	YES
	reject

	> Positioning Measurement Quantities Item
	
	1..<maxnoofPosMeas>
	
	
	EACH
	

	>> Positioning Measurement Type
	M
	
	ENUMERATED (gNB RX-TX, UL-SRS-RSRP, UL AoA, UL RTOA, …) 
	
	
	-

	>>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	TS 38.133 [38]
	
	

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	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
	
	9.3.1.192
	
	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
	
	9.3.1.242
	
	YES
	ignore

	Measurement Characteristics Request Indicator
	O
	
	9.3.1.254
	
	YES
	ignore

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

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



	Range bound
	Explanation

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

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



	Condition
	Explanation

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

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




<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>


	


	RemoteUELocalID,
	PathSwitchConfiguration,
	SidelinkRelayConfiguration,
	PagingCause,
	PEIPSAssistanceInfo,
	UEPagingCapability,
	GNBDUUESliceMaximumBitRateList,
	MDTPollutedMeasurementIndicator,
	PosMeasurementAmount



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

	id-UpdatedRemoteUELocalID,
	id-PathSwitchConfiguration,
	id-PagingCause,
	id-PEIPSAssistanceInfo,
	id-UEPagingCapability,
	id-GNBDUUESliceMaximumBitRateList,
	id-PosMeasurementAmount,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

-- **************************************************************
--
-- Positioning Measurement Request
--
-- **************************************************************

PositioningMeasurementRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container       { { PositioningMeasurementRequestIEs} },
	...
}

PositioningMeasurementRequestIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID							CRITICALITY reject	TYPE TransactionID									PRESENCE mandatory}|
	{ ID id-LMF-MeasurementID						CRITICALITY reject	TYPE LMF-MeasurementID								PRESENCE mandatory}|
	{ ID id-RAN-MeasurementID						CRITICALITY reject	TYPE RAN-MeasurementID								PRESENCE mandatory}|
	{ ID id-TRP-MeasurementRequestList				CRITICALITY reject	TYPE TRP-MeasurementRequestList					PRESENCE mandatory}|
	{ ID id-PosReportCharacteristics				CRITICALITY reject	TYPE PosReportCharacteristics				PRESENCE mandatory}|
	{ ID id-PosMeasurementPeriodicity				CRITICALITY reject	TYPE MeasurementPeriodicity					PRESENCE conditional }|
	-- The above IE shall be present if the PosReportCharacteristics IE is set to “periodic” --
	{ ID id-PosMeasurementQuantities				CRITICALITY reject	TYPE PosMeasurementQuantities					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-PosMeasurementPeriodicityExtended		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-PosMeasurementAmount				CRITICALITY ignore	TYPE PosMeasurementAmount		 PRESENCE optional	},
	...
} 


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

MeasGapSharingConfig ::= OCTET STRING

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

MeasurementBeamInfoRequest ::= ENUMERATED {true, ...}


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>

id-UpdatedRemoteUELocalID							ProtocolIE-ID ::= 618
id-PathSwitchConfiguration							ProtocolIE-ID ::= 619
id-PagingCause										ProtocolIE-ID ::= 620
id-MUSIM-GapConfig									ProtocolIE-ID ::= 621
id-PEIPSAssistanceInfo								ProtocolIE-ID ::= 622
id-UEPagingCapability								ProtocolIE-ID ::= 623
id-LastUsedCellIndication							ProtocolIE-ID ::= 624
id-SIB17-message										ProtocolIE-ID ::= 625
id-GNBDUUESliceMaximumBitRateList					ProtocolIE-ID ::= 626 
id-PosMeasurementAmount								ProtocolIE-ID ::= xxx


-------------------End of the Change-------------------
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