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*********************
Start of changes
*********************
8.13.7.2	Successful Operation


Figure 8.13.7.2-1: Positioning Measurement Update procedure: successful operation
The gNB-CU initiates the procedure by generating a POSITIONING MEASUREMENT UPDATE message. Upon receiving the message, the gNB-DU shall overwrite the previously received information or the measurement configuration for the corresponding measurements.

*********************
Skip the unchanged
*********************.
[bookmark: _Toc97910773][bookmark: _Toc99038412][bookmark: _Toc99730674]8.13.9.3	Unsuccessful Operation


Figure 8.13.9.3-1: Positioning Information Exchange procedure, unsuccessful operation
If the Requested SRS Transmission Characteristics IE is included in the POSITIONING INFORMATION REQUEST message and the gNB-DU is unable to configure any SRS transmissions for the UE, the gNB-DU shall respond with a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
If the UE TEG ID Information Request IE is included in the POSITIONING INFORMATION REQUEST message and the gNB-DU is unable to report any UE Tx TEG association information for the UE, the gNB-DU shall respond with a POSITIONING INFORMATION FAILURE message with an appropriate cause value.
*********************
Skip the unchanged
*********************

[bookmark: _Toc51763668][bookmark: _Toc64448837][bookmark: _Toc66289496][bookmark: _Toc74154609][bookmark: _Toc81383353][bookmark: _Toc88657986][bookmark: _Toc97910898][bookmark: _Toc99038618][bookmark: _Toc99730881]9.2.12.9	POSITIONING MEASUREMENT UPDATE
This message is sent by the gNB-CU to update a previously configured 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
	ignore

	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

	SRS Configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	TRP Measurement Update List
	
	0..1
	
	
	YES
	reject

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

	>>TRP ID
	M
	
	9.3.1.197
	
	-
	

	>>AoA Search Window Information
	O
	
	UL-AoA Assistance Information 9.3.1.238
	
	-
	

	>>Number of TRP Rx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8, …)
	
	YES
	ignore

	>>Number of TRP RxTx TEGs
	O
	
	ENUMERATED (2, 3, 4, 6, 8, …)
	
	YES
	ignore

	>>Desired number of reported additional path
	O
	
	INTEGER (1..8)
	
	YES
	ignore

	>>Desired number of UL AoA values per additional path 
	O
	
	INTEGER (1..8)
	
	YES
	ignore

	Response Time
	O
	
	9.3.1.242
	
	YES
	ignore

	Measurement Characteristics Request Indicator
	O
	
	9.3.1.254
	
	YES
	ignore



	Range bound
	Explanation

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



*********************
Skip the unchanged
*********************
[bookmark: _Toc51763857][bookmark: _Toc64449027][bookmark: _Toc66289686][bookmark: _Toc74154799][bookmark: _Toc81383543][bookmark: _Toc88658176][bookmark: _Toc97911088][bookmark: _Toc99038848][bookmark: _Toc99731111]9.3.1.169	Additional Path List 
This information element contains the additional path results of time measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Additional Path Item
	
	1..<maxnoofPath>
	
	
	-
	

	>CHOICE Relative Path Delay
	M
	
	
	
	-
	

	>>k0
	M
	
	INTEGER(0..16351)
	
	-
	

	>>k1
	M
	
	INTEGER(0..8176)
	
	-
	

	>>k2
	M
	
	INTEGER(0..4088)
	
	-
	

	>>k3
	M
	
	INTEGER(0..2044)
	
	-
	

	>>k4
	M
	
	INTEGER(0..1022)
	
	-
	

	>>k5
	M
	
	INTEGER(0..511)
	
	-
	

	>Path Quality
	O
	
	TRP Measurement Quality
9.3.1.172
	
	-
	

	>Multiple UL AoA
	O
	
	9.3.1.245
	
	YES
	ignore

	>Path Power
	O
	
	UL SRS-RSRPP
9.3.1.246
	
	YES
	ignore



*********************
Skip the unchanged
*********************
[bookmark: _Toc51763860][bookmark: _Toc64449030][bookmark: _Toc66289689][bookmark: _Toc74154802][bookmark: _Toc81383546][bookmark: _Toc88658179][bookmark: _Toc97911091][bookmark: _Toc99038851][bookmark: _Toc99731114]9.3.1.172	TRP Measurement Quality 
This information element contains the TRP’s best estimate of the quality of the measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	CHOICE TRP Measurement Quality
	M
	
	
	
	-
	

	>Timing Measurement Quality
	
	
	
	
	-
	

	>>Measurement Quality
	M
	
	INTEGER(0..31)
	TS 37.355 [39]
	-
	

	>>Resolution
	M
	
	ENUMERATED(0.1m, 1m, 10m, 30m, …)
	TS 37.355 [39]
	-
	

	>Angle Measurement Quality
	
	
	
	
	-
	

	>> Azimuth Quality
	M
	
	INTEGER(0..255)
	
	-
	

	>> Zenith Quality
	O
	
	INTEGER(0..255)
	
	-
	

	>>Resolution
	M
	
	ENUMERATED (0.1deg, …)
	
	-
	

	>>Azimuth AoA Uncertainty Range
	O
	
	INTEGER(0..3599)
	
	YES
	ignore

	>>Zenith AoA Uncertainty Range
	O
	
	INTEGER(0..1799)
	
	YES
	ignore



*********************
Skip the unchanged
*********************

[bookmark: _Toc99038935][bookmark: _Toc99731198]9.3.1.256	TRP Beam Antenna Information
The IE provides the beam antenna information of the TRP. It includes either the explicit beam antenna information, or a reference to another TRP’s signalled configuration, or the indication that no change has occurred with respect to previously signalled configuration..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE TRP Beam Antenna Info Item
	M
	
	
	

	>Reference
	
	
	
	

	>>Associated TRP ID
	M
	
	TRP ID
9.3.1.197
	This IE specifies the TRP ID of the associated TRP from which the beam information parameters are adopted in Local Coordinate System (LCS).

	>Explicit
	
	
	
	

	>>TRP Beam Antenna Angles
	M
	
	9.3.1.257
	

	>>LCS to GCS Translation AOA
	O
	
	9.3.1.241
	Included if the azimuth and elevation are not provided in GCS.

	>No Change
	
	
	NULL
	No change compared to previously signalled configuration for this TRP.



[bookmark: _Toc99038936][bookmark: _Toc99731199]9.3.1.257	TRP Beam Antenna Angles
The IE provides the beam antenna information of the TRP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TRP Beam Antenna Angles Item
	M
	1..< maxnoAzimuthAngles>
	
	

	>TRP Azimuth Angle
	M
	
	INTEGER (0..3599)
	Scale factor 0.1 deg.
For GCS, the azimuth angle is measured counter-clockwise from geographical North.
For LCS, the azimuth angle is measured counter-clockwise from the x-axis of the LCS.

	>TRP Azimuth Angle fine
	O
	
	INTEGER (0..9)
	Fine angle

	>TRP Elevation Angle List
	
	1
	
	

	>>TRP Elevation Angle
	
	1..<maxnoElevationAngles>
	
	

	>>>TRP Elevation Angle
	M
	
	INTEGER (0..1800)
	Scale factor 0.1 deg.
For GCS, the elevation angle is measured relative to zenith and positive to the horizontal direction (elevation 0 deg. points to zenith, 90 deg to the horizon).
For LCS, the elevation angle is measured relative to the z-axis of the LCS (elevation 0 deg. points to the z-axis, 90 deg to the x-y plane).

	>>>TRP Elevation Angle fine
	O
	
	INTEGER (0..9)
	Fine angle

	>>>TRP Beam Power List
	
	
	
	Relative power between DL-PRS Resources for the given Azimuth and Elevation Angle.
The first Relative Power element in this list provides the peak power for this Azimuth/Elevation angle and is defined as 0dB power. All the remaining Relative Power Element's in this list provide the relative DL-PRS Resource power relative to this first element in the list.

	>>>>TRP Beam Power Item
	
	2..< maxNumResourcesPerAngle>
	
	

	>>>>>PRS Resource Set ID
	O
	
	INTEGER (0..7)
	DL-PRS Resource Set ID of the DL-PRS Resource for which the Relative Power is provided. If this field is absent, the DL-PRS Resource Set ID for this instance of the Beam Power List is the same as the DL-PRS Resource Set ID of the previous instance in the Beam Power List. This field shall be included at least in the first instance of the Beam Power List.

	>>>>>PRS Resource ID
	M
	
	INTEGER (0..63)
	DL-PRS Resource for which the Relative Power is provided.

	>>>>>TRP Beam Relative Power
	M
	
	INTEGER (0..500)9.3.1.X
	Scale factor -0.1 dB 



	Range bound
	Explanation

	maxNumResourcesPerAngle
	Maximum number of DL-PRS Resources per angle per TRP. Value is 512.

	maxnoAzimuthAngles
	Maximum number of azimuth angles per TRP. Value is 3600.

	maxnoElevationAngles
	Maximum number of elevation angles per azimuth angle/TRP. Value is 1801.



9.3.1.X	TRP Beam Relative Power
The IE provides the TRP beam relative power. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE TRP Beam Relative Power
	
	
	
	

	>Power resolution of 1 dB
	M
	
	INTEGER (-30..0)
	Power value is quantised with 1dB resolution. The power spans -30 to 0dB on a linear scale.

	>Power resolution of 0.1 dB
	M
	
	INTEGER (-300..0)
	Power value is quantised with 0.1dB resolution. The power spans -300 to 0dB on a linear scale.




*********************
Skip the unchanged
*********************
[bookmark: _Hlk50051047][bookmark: _Hlk50146145][bookmark: _Hlk40736469]-- **************************************************************
--
-- Positioning Measurement Update
--
-- **************************************************************

PositioningMeasurementUpdate ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { PositioningMeasurementUpdateIEs} },
	...
}

PositioningMeasurementUpdateIEs 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-SRSConfiguration			CRITICALITY ignore	TYPE SRSConfiguration			PRESENCE optional}|
	{ ID id-TRP-MeasurementUpdateList	CRITICALITY reject	TYPE TRP-MeasurementUpdateList 	PRESENCE optional}|
	{ ID id-ResponseTime				CRITICALITY ignore	TYPE ResponseTime				PRESENCE optional}|
	{ ID id-MeasurementCharacteristicsRequestIndicator	CRITICALITY ignore	TYPE	MeasurementCharacteristicsRequestIndicator	PRESENCE optional},
	...
}

*********************
Skip the unchanged
*********************

	id-NR-TADV,
	id-QoEInformationList,
	id-SDT-MACPHY-Config,
	id-CG-SDTindicatorSetup,
	id-CG-SDTindicatorMod,
	id-SDTRLCBearerConfiguration,
	id-SRBMappingInfo,
	id-DRBMappingInfo,
	id-LastUsedCellIndication,
	id-SIB17-message,
	id-MUSIM-GapConfig,
	id-pathPower,
	id-AzimuthAoAUncertaintyRange,
	id-ZenithAoAUncertaintyRange,
	id-numberOfReportedAdditionalPath,
	id-numberOfULAoAvaluesPerAdditionalPath,
	maxNRARFCN,
	maxnoofErrors,
	maxnoofBPLMNs,






*********************
Skip the unchanged
*********************

AdditionalPath-List::= SEQUENCE (SIZE(1..maxnoofPath)) OF AdditionalPath-Item

AdditionalPath-Item ::=SEQUENCE {
	relativePathDelay	RelativePathDelay, 
	pathQuality			TRPMeasurementQuality 	OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { AdditionalPath-Item-ExtIEs } }	OPTIONAL
}

AdditionalPath-Item-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-MultipleULAoA	CRITICALITY ignore EXTENSION MultipleULAoA PRESENCE optional}|
	{ ID id-pathPower		CRITICALITY ignore EXTENSION UL-SRS-RSRPP PRESENCE optional},
	...
}

[bookmark: _Hlk50052783]*********************
Skip the unchanged
*********************

AngleMeasurementQuality ::= SEQUENCE {
	azimuthQuality	INTEGER(0..255),
	zenithQuality	INTEGER(0..255) OPTIONAL,
	resolution		ENUMERATED{deg0dot1,...},
	iE-Extensions	ProtocolExtensionContainer { { AngleMeasurementQuality-ExtIEs } }	OPTIONAL
}

AngleMeasurementQuality-ExtIEs 	F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-AzimuthAoAUncertaintyRange	CRITICALITY ignore TYPE Uncertainty-range-AoA PRESENCE optional}|
	{ ID id-ZenithAoAUncertaintyRange	CRITICALITY ignore TYPE Uncertainty-range-ZoA PRESENCE optional},
	...
}

[bookmark: _Hlk50052815]
[bookmark: _Hlk50053176]*********************
Skip the unchanged
*********************

TRP-BeamAntennaAngles ::= SEQUENCE (SIZE (1.. maxnoAzimuthAngles)) OF TRP-BeamAntennaAnglesList-Item

TRP-BeamAntennaAnglesList-Item ::= SEQUENCE {
	trp-azimuth-angle					INTEGER (0..3599),
	trp-azimuth-angle-fine				INTEGER (0..9)	OPTIONAL,
	trp-elevation-angle-list			SEQUENCE (SIZE (1.. maxnoElevationAngles)) OF TRP-ElevationAngleList-Item,
	iE-Extensions			ProtocolExtensionContainer {{ TRP-BeamAntennaAnglesList-Item-ExtIEs}}			OPTIONAL,
	...
}

TRP-BeamAntennaAnglesList-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

TRP-ElevationAngleList-Item ::= SEQUENCE {
	trp-elevation-angle					INTEGER (0..1800),
	trp-elevation-angle-fine			INTEGER (0..9)	OPTIONAL,
	trp-beam-power-list					SEQUENCE (SIZE (2..maxNumResourcesPerAngle)) OF TRP-Beam-Power-Item,
	iE-Extensions			ProtocolExtensionContainer {{ TRP-ElevationAngleList-Item-ExtIEs}}			OPTIONAL,
...
}
TRP-ElevationAngleList-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

TRP-Beam-Power-Item ::= SEQUENCE {
	pRSResourceSetID				PRS-Resource-Set-ID		OPTIONAL,
	pRSResourceID					PRS-Resource-ID,
	relativePower					TRP-Beam-Relative-PowerINTEGER (0..500),
	iE-Extensions			ProtocolExtensionContainer {{ TRP-Beam-Power-Item-ExtIEs}}					OPTIONAL,
	...
}

TRP-Beam-Power-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

TRP-Beam-Relative-Power ::= CHOICE {
	powerResolution1dB				INTEGER (-30..0),
	powerResolution0point1dB		INTEGER (-300..0),
	choice-extension			ProtocolIE-SingleContainer { { TRP-Beam-Relative-Power-ExtIEs } }
}

TRP-Beam-Relative-Power-ExtIEs F1AP-PROTOCOL-IES ::= {
	...
}

*********************
Skip the unchanged
*********************

TRP-MeasurementUpdateList ::= SEQUENCE (SIZE (1..maxNoOfMeasTRPs)) OF TRP-MeasurementUpdateItem

TRP-MeasurementUpdateItem ::= SEQUENCE {
	tRP-ID						TRPID, 
	aoA-window-information		AoA-AssistanceInfo	OPTIONAL, 
	iE-extensions				ProtocolExtensionContainer { { TRP-MeasurementUpdateItem-ExtIEs } } OPTIONAL,
	...
}

TRP-MeasurementUpdateItem-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-NumberOfTRPRxTEG		CRITICALITY ignore EXTENSION NumberOfTRPRxTEG		PRESENCE optional }|
	{ ID id-NumberOfTRPRxTxTEG		CRITICALITY ignore EXTENSION NumberOfTRPRxTxTEG		PRESENCE optional }|
	{ ID id-numberOfReportedAdditionalPath			CRITICALITY ignore EXTENSION INTEGER(1..8)		PRESENCE optional }|
	{ ID id-numberOfULAoAvaluesPerAdditionalPath	CRITICALITY ignore EXTENSION INTEGER(1..8)		PRESENCE optional },
	...
}


*********************
Skip the unchanged
*********************

[bookmark: _Hlk506316802]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-pathPower										ProtocolIE-ID ::= xx
id-AzimuthAoAUncertaintyRange						ProtocolIE-ID ::= xx
id-ZenithAoAUncertaintyRange						ProtocolIE-ID ::= xx
id-numberOfReportedAdditionalPath					ProtocolIE-ID ::= xx
id-numberOfULAoAvaluesPerAdditionalPath				ProtocolIE-ID ::= xx

END
-- ASN1STOP
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