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	Reason for change:
	Introduction of RAT-dependent integrity

	
	

	Summary of change:
	[bookmark: _GoBack]Introduction agreement of RAT-dependent integrity. 
RAN2#121
	Agreements:
RAN2 anticipate that the error sources are overbounded by a Gaussian distribution.
LS to RAN1 to check this view and ask about the parameters for the overbound distributions.
TRP related error source bounds can be provided to UE via dedicated LPP providing assistance message or posSIB.
Any interaction between the LMF and NG-RAN to support determination of error sources is in RAN3 scope.  Other aspects of determining the TRP error sources are left to deployment and implementation.
For UE-based RAT-dependent integrity, the PL and/or its corresponding TIR are provided to LMF as legacy, using the existing common LPP signalling from Rel-17.



RAN2#121bise
	Agreement:
LS to RAN1 to include a request for confirmation that the beam-related information (Beam Bore-Sight Direction and Beam Antenna Information) are error sources for DL-AoD positioning.
LS to RAN1 to include the question of whether RAN1 identify a need for a DNU flag for measurements.
For RAT-dependent integrity, the PL calculation is performed by the entity which also performs the position calculation for a location process.
For UE-based integrity, the integrity parameters of error sources for RAT-dependent integrity are included in assistance data.
LPP Request/Provide Assistance Data are reused for retrieving the integrity parameters to the UE from the LMF.  The request is per positioning method (as in legacy operation) and the provided integrity parameters are as appropriate for the selected positioning method.
Use of posSIBs for integrity parameters is not excluded.
Indicate the WA above in the LS to RAN1 to allow them to register any concern.
Capture the stage 2 impact for RAT-dependent integrity in section 7 of 38.305.  Initial running CR to be seen at next meeting, using R2-2302504 and R2-2303682 as baseline.

Working assumption:
For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results from UE and/or NG-RAN.



RAN2#122
	Agreement:
For stage2 description of RAT-dependent integrity, move the section of “Integrity Principle of Operation” to a generic section that is not specific to positioning methods.
Represent the TRP and ARP location errors by a Gaussian paired over-bounding.
Represent the RTD errors by a Gaussian paired over-bounding.



RAN2#123
	Agreements:
The DNU flags are provided per TRP and per error contribution (e.g., TRP location, RTD, beam information, etc.) in a new IE NR-Integrity-ServiceAlert.
DNU flags for TRP/UE positioning measurements are not needed.
The 'Integrity Correlation Times', defining the minimum time interval beyond which two sets of assistance data parameters for a given error can be considered to be independent from one another, can optionally be provided for the integrity assistance data.
It is left to LMF implementation to decide the measurement error source bound distribution based on the measurement results provided to the LMF from UE and/or NG-RAN.
The beam related information (Beam Bore-Sight Direction/Beam Antenna Information) are error sources for DL-AoD positioning.  FFS if RAN2 support signalling this information.
For LMF-based integrity, no integrity KPI (TTA, TIR, and AL) and integrity results transfer in LPP message.



RAN2#123bis
	Agreements:
The identified signalling used for integrity information transmission can be reused for the beam related error source for DL-AOD positioning. Details can be discussed in CR drafting.
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Common IEs comprise IEs that are applicable to more than one LPP positioning method.
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The IE NR-DL-PRS-BeamInfo is used by the location server to provide spatial direction information of the DL-PRS Resources together with integrity information.
-- ASN1START

NR-DL-PRS-BeamInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
																NR-DL-PRS-BeamInfoPerFreqLayer-r16

NR-DL-PRS-BeamInfoPerFreqLayer-r16 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
																NR-DL-PRS-BeamInfoPerTRP-r16

NR-DL-PRS-BeamInfoPerTRP-r16 ::= SEQUENCE {
	dl-PRS-ID-r16						INTEGER (0..255),
	nr-PhysCellID-r16					NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16					NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-r16						ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r16			INTEGER (0..255)		OPTIONAL,	-- Need OP
	lcs-GCS-TranslationParameter-r16	LCS-GCS-TranslationParameter-r16	
																OPTIONAL,	-- Need OP
	dl-PRS-BeamInfoSet-r16				DL-PRS-BeamInfoSet-r16	OPTIONAL,	-- Need OP
	...
}

DL-PRS-BeamInfoSet-r16 ::= SEQUENCE (SIZE(1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
																DL-PRS-BeamInfoResourceSet-r16

DL-PRS-BeamInfoResourceSet-r16 ::= SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
																DL-PRS-BeamInfoElement-r16

DL-PRS-BeamInfoElement-r16 ::= SEQUENCE {
	dl-PRS-Azimuth-r16				INTEGER (0..359),
	dl-PRS-Azimuth-fine-r16			INTEGER (0..9)					OPTIONAL,	-- Need ON
	dl-PRS-Elevation-r16			INTEGER (0..180)				OPTIONAL,	-- Need ON
	dl-PRS-Elevation-fine-r16		INTEGER (0..9)					OPTIONAL,	-- Need ON
	...,
	[[
	integrityBeamInfoBounds-r18		
							IntegrityBeamInfoBounds-r18		OPTIONAL	-- Cond NotSameAsPrev
	]]

}

IntegrityBeamInfoBounds-r18 ::= SEQUENCE {
	meanAzimuth-r18				INTEGER (0..128),
	stdDevAzimuth-r18			INTEGER (0..255),
	meanElevation-r18			INTEGER (0..128),
	stdDevElevation-r18			INTEGER (0..255),
	...
}



-- ASN1STOP

	Conditional presence
	Explanation

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-DL-PRS-BeamInfoPerFreqLayer in the NR-DL-PRS-BeamInfo list; otherwise it is optionally present, need OR.



	NR-DL-PRS-BeamInfo field descriptions

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS 38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP indicated by nr-PhysCellID.

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	associated-DL-PRS-ID
This field specifies the dl-PRS-ID of the associated TRP from which the beam information is obtained. See the field descriptions of dl-PRS-BeamInfoSet and lcs-GCS-TranslationParameter.

	lcs-GCS-TranslationParameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field and the field associated-DL-PRS-ID are absent, the dl-PRS-Azimuth and dl-PRS-Elevation are provided in a GCS. If this field is absent and the associated-DL-PRS-ID field is present, then the lcs-GCS-TranslationParameter for this TRP is obtained from the lcs-GCS-TranslationParameter of the associated TRP.

	dl-PRS-BeamInfoSet
This field provides the DL-PRS beam information for each DL-PRS Resource of the DL-PRS Resource Set associated with this TRP. If this field is absent and the field associated-DL-PRS-ID is present, the dl-PRS-BeamInfoSet for this TRP are obtained from the dl-PRS-BeamInfoSet of the associated TRP.

	dl-PRS-Azimuth
This field specifies the azimuth angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured measured counter-clockwise from the x-axis of the LCS.
Scale factor 1 degree; range 0 to 359 degrees.

	dl-PRS-Azimuth-fine
This field provides finer granularity for the dl-PRS-Azimuth.
The total azimuth angle of the boresight direction is given by dl-PRS-Azimuth + dl-PRS-Azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	dl-PRS-Elevation
This field specifies the elevation angle of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
For a Global Coordinate System (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 a Local Coordinate System (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).
Scale factor 1 degree; range 0 to 180 degrees.

	dl-PRS-Elevation-fine
This field provides finer granularity for the dl-PRS-Elevation.
The total elevation angle of the boresight direction is given by dl-PRS-Elevation + dl-PRS-Elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	meanAzimuth
This field specifies the Mean Azimuth Error bound which is the mean value for an overbounding model that bounds the azimuth angle error of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
The bound is meanAzimuth + K * stdDevAzimuth and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-Minimum < IRallocation < ir-Maximum, where K = normInv(IRallocation / 2) and ir-Minimum, ir-Maximum as provided in IE NR-Integrity-ServiceParameters.
This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.
Scale factor 0.1 degrees; range 0-12.8 degrees.

	stdDevAzimuth
This field specifies the Standard Deviation Azimuth Error bound which is the standard deviation for an overbounding model that bounds the Azimuth error of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
Scale factor 0.1 degrees; range 0-25.5 degrees.

	meanElevation
This field specifies the Mean Elevation Error bound which is the mean value for an overbounding model that bounds the elevation angle error of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
The bound is meanElevation + K * stdDevElevation and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-Minimum < IRallocation < ir-Maximum, where K = normInv(IRallocation / 2) and ir-Minimum, ir-Maximum as provided in IE NR-Integrity-ServiceParameters.
This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.
Scale factor 0.1 degrees; range 0-12.8 degrees.

	stdDevElevation
This field specifies the Standard Deviation Elevation Error bound which is the standard deviation for an overbounding model that bounds the Elevation error of the boresight direction in which the DL-PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
Scale factor 0.1 degrees; range 0-25.5 degrees.


NEXT CHANGE
–	NR-IntegrityServiceAlert
The IE NR-IntegrityServiceAlert is used by the location server to indicate whether the corresponding assistance data can be used for integrity related applications.
-- ASN1START

NR-IntegrityServiceAlert-r18 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
									NR-TRP-IntegrityServiceAlertPerFreqLayer-r18

NR-TRP-IntegrityServiceAlertPerFreqLayer-r18 ::= SEQUENCE {
	trp-IntegrityServiceAlertList-r18	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-IntegrityServiceAlertElement-r18,
	...
}


TRP-IntegrityServiceAlertElement-r18 ::= SEQUENCE {
	dl-PRS-ID-r18					INTEGER (0..255),
	nr-PhysCellID-r18				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r18				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r18					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	rtd-DoNotUse-r18				BOOLEAN   					OPTIONAL,	-- Need OR
	trp-LocationDoNotUse-r18		BOOLEAN   					OPTIONAL,	-- Need OR
	beamInfo-DoNotUse-r18			BOOLEAN   					OPTIONAL,	-- Need OR
	beamAntennaInfo-DoNotUse-r18	BOOLEAN   					OPTIONAL,	-- Need OR
	...
}


-- ASN1STOP

	NR-IntegrityServiceAlert field descriptions

	rtd-DoNotUse
This field indicates whether the RTD info in IE NR-RTD-Info can be used for integrity related applications (FALSE) or not (TRUE).

	trp-LocationDoNotUse
This field indicates whether the TRP/ARP location in IE NR-TRP-LocationInfo can be used for integrity related applications (FALSE) or not (TRUE).

	beamInfo-DoNotUse 
This field indicates whether the spatial direction information in IE NR-DL-PRS-BeamInfo can be used for integrity related applications (FALSE) or not (TRUE).

	beamAntennaInfo-DoNotUse 
This field indicates whether the beam antenna information in IE NR-TRP-BeamAntennaInfo can be used for integrity related applications (FALSE) or not (TRUE).



–	NR-IntegrityServiceParameters
The IE NR-IntegrityServiceParameters is used by the location server to provide the range of Integrity Risk (IR) for which the integrity assistance data are valid.
-- ASN1START

NR-IntegrityServiceParameters-r18 ::= SEQUENCE {
	ir-Minimum-r18						INTEGER (0..255),
	ir-Maximum-r18						INTEGER (0..255),
	...
}

-- ASN1STOP

	NR-Integrity-ServiceParameters field descriptions

	ir-Minimum
This field specifies the Minimum Integrity Risk (IR) which is the minimum IR for which the error bounds provided in the IEs IntegrityRTD-InfoBounds, IntegrityBeamInfoBounds, IntegrityBeamPowerBounds, and IntegrityReferencePointBounds are valid.
The IR is calculated by  where n is the value of ir-Minimum and the range is 10-10.2 to 1.

	ir-Maximum
This field specifies the Maximum Integrity Risk (IR) which is the maximum IR for which the error bounds provided in the IEs IntegrityRTD-InfoBounds, IntegrityBeamInfoBounds, IntegrityBeamPowerBounds,and IntegrityReferencePointBounds are valid.
The IR is calculated by  where n is the value of ir-Maximum and the range is 10-10.2 to 1.


[bookmark: _Toc46486428][bookmark: _Toc52546773][bookmark: _Toc52547303][bookmark: _Toc52547833][bookmark: _Toc52548363][bookmark: _Toc131140135]NEXT CHANGE
[bookmark: _Toc46486427][bookmark: _Toc52546772][bookmark: _Toc52547302][bookmark: _Toc52547832][bookmark: _Toc52548362][bookmark: _Toc139050915]–	NR-PositionCalculationAssistance
The IE NR-PositionCalculationAssistance is used by the location server to provide assistance data to enable UE‑based downlink positioning .
-- ASN1START

NR-PositionCalculationAssistance-r16 ::= SEQUENCE {
	nr-TRP-LocationInfo-r16			NR-TRP-LocationInfo-r16				OPTIONAL,	-- Need ON
	nr-DL-PRS-BeamInfo-r16			NR-DL-PRS-BeamInfo-r16				OPTIONAL,	-- Need ON
	nr-RTD-Info-r16					NR-RTD-Info-r16						OPTIONAL,	-- Need ON
	...,
	[[
	nr-TRP-BeamAntennaInfo-r17		NR-TRP-BeamAntennaInfo-r17			OPTIONAL,	-- Need ON
	nr-DL-PRS-Expected-LOS-NLOS-Assistance-r17
									NR-DL-PRS-ExpectedLOS-NLOS-Assistance-r17
																		OPTIONAL,	-- Need ON
	nr-DL-PRS-TRP-TEG-Info-r17		NR-DL-PRS-TRP-TEG-Info-r17			OPTIONAL	-- Need ON
	]],
	[[
	nr-IntegrityServiceParameters-r18	NR-IntegrityServiceParameters-r18	OPTIONAL,	-- Need ON
	nr-IntegrityServiceAlert-r18	NR-IntegrityServiceAlert-r18	OPTIONAL,	-- Need OR
	nr-IntegrityParametersTRP-LocationInfo-r18
					NR-IntegrityParametersTRP-LocationInfo-r18		OPTIONAL, 	-- Cond Integrity1
	nr-IntegrityParametersDL-PRS-BeamInfo-r18
					NR-IntegrityParametersDL-PRS-BeamInfo-r18		OPTIONAL,	-- Cond Integrity2
	nr-IntegrityParametersRTD-Info-r18
					NR-IntegrityParametersRTD-Info-r18				OPTIONAL,	-- Cond Integrity3
	nr-IntegrityParametersTRP-BeamAntennaInfo-r18
					NR-IntegrityParametersTRP-BeamAntennaInfo-r18
																	OPTIONAL	-- Cond Integrity4
	]]
}

NR-IntegrityParametersTRP-LocationInfo-r18 ::= SEQUENCE {
	trp-ErrorCorrelationTime-r18		INTEGER(0..255),
	...
}

NR-IntegrityParametersDL-PRS-BeamInfo-r18 ::= SEQUENCE {
	dl-PRS-BeamInfoErrorCorrelationTime-r18		INTEGER (0..255),
	...
}

NR-IntegrityParametersRTD-Info-r18::= SEQUENCE {
	rtd-ErrorCorrelationTime-r18		INTEGER (0..255),
	...
}

NR-IntegrityParametersTRP-BeamAntennaInfo-r18 ::= SEQUENCE {
	trp-BeamAntennaInfoErrorCorrelationTime-r18		INTEGER (0..255),
	...
}

-- ASN1STOP

	Conditional presence
	Explanation

	Integrity1
	The field is optionally present, need OR, if NR-TRP-LocationInfo is present and integrityReferencePointLocationBounds is present in IE NR-TRP-LocationInfo; otherwise it is not present.

	Integrity2
	The field is optionally present, need OR, if NR-DL-PRS-BeamInfo is present and IntegrityBeamInfoBounds is present in IE NR-DL-PRS-BeamInfo; otherwise it is not present.

	Integrity3
	The field is optionally present, need OR, if NR-RTD-Info is present and IntegrityRTD-InfoBounds is present in IE NR-RTD-Info; otherwise it is not present.

	Integrity4
	The field is optionally present, need OR, if NR-TRP-BeamAntennaInfo is present and IntegrityBeamPowerBounds is present in IE NR-TRP-BeamAntennaInfo; otherwise it is not present.



	NR-PositionCalculationAssistance field descriptions

	nr-TRP-LocationInfo
This field provides the location coordinates of the TRPs and location coordinates of antenna reference points for DL-PRS Resource Set(s) and DL-PRS Resources of the TRPs.

	nr-DL-PRS-BeamInfo
This field provides the spatial directions of DL-PRS Resources for TRPs.

	nr-RTD-Info
This field provides the time synchronization information between the reference TRP and neighbour TRPs. 

	nr-TRP-BeamAntennaInfo
This field provides the relative DL-PRS Resource power between PRS resources per angle per TRP.

	nr-DL-PRS-ExpectedLOS-NLOS-Assistance
This field provides the expected likelihood of a LOS propagation path from a TRP to the target device. The information is provided per TRP or per DL-PRS Resource.

	nr-DL-PRS-TRP-TEG-Info
This field provides the TRP Tx TEG ID associated with the transmission of each DL-PRS Resource of the TRP.

	nr-IntegrityServiceParameters
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This field specifies the range of Integrity Risk (IR) for which the integrity assistance data are valid.

	nr-IntegrityServiceAlert
This field indicates whether the corresponding assistance data can be used for integrity related applications.

	trp-ErrorCorrelationTime
This field specifies the TRP Error Correlation Time which is the upper bound of the correlation time of the TRP error. The time is calculated using:

Range is 1-28,200 s.

	rtd-ErrorCorrelationTime
This field specifies the correlation time of the inter-TRP synchronization error between the reference TRP and this TRP. The correlation time is calculated using:

Where i is the value given by rtdErrorCorrelationTime. Range is 1-28,200 s.

	dl-PRS-BeamInfoErrorCorrelationTime
This field specifies the Beam Boresight Direction Angle Error Correlation Time which is the upper bound of the correlation time of the DL-PRS Resource angle error. The time is calculated using:

Range is 1-28,200 s.

	trp-BeamAntennaInfoErrorCorrelationTime
This field specifies the Mean Beam Power Error Correlation Time which is the upper bound of the correlation time of the mean beam power error.
The time is calculated using:

Range is 1-28,200 s.



–	NR-RTD-Info
The IE NR-RTD-Info is used by the location server to provide time synchronization information between a reference TRP and a list of neighbour TRPs.
-- ASN1START

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]NR-RTD-Info-r16 ::= SEQUENCE {
	referenceTRP-RTD-Info-r16		ReferenceTRP-RTD-Info-r16,
	rtd-InfoList-r16				RTD-InfoList-r16,
	...
}

ReferenceTRP-RTD-Info-r16 ::= SEQUENCE {
	dl-PRS-ID-Ref-r16				INTEGER (0..255),
	nr-PhysCellID-Ref-r16			NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-Ref-r16			NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-Ref-r16				ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	refTime-r16						CHOICE {
			systemFrameNumber-r16		BIT STRING (SIZE (10)),
			utc-r16						UTCTime,
			...
	},
	rtd-RefQuality-r16				NR-TimingQuality-r16	OPTIONAL,	-- Need ON
	...
}

RTD-InfoList-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF RTD-InfoListPerFreqLayer-r16

RTD-InfoListPerFreqLayer-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPsPerFreq-r16)) OF RTD-InfoElement-r16

RTD-InfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16		OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15				OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15		OPTIONAL,	-- Need ON
	subframeOffset-r16				INTEGER (0..1966079),
	rtd-Quality-r16					NR-TimingQuality-r16,
	...,
	[[
	integrityRTD-InfoBounds-r18		IntegrityRTD-InfoBounds-r18		OPTIONAL	-- Need OR
	]]

}

IntegrityRTD-InfoBounds-r18 ::= SEQUENCE {
	meanRTD-r18				INTEGER (0..255) 	OPTIONAL, -- Need OR
	stdDevRTD-r18			StdDevRTD,
	...
}

StdDevRTD-r18 ::= SEQUENCE {
	value-r18				INTEGER (0..31),
	resolution-r18			ENUMERATED {mdot1, m1, m10, m30, ...}
}



-- ASN1STOP

	NR-RTD-Info field descriptions

	referenceTRP-RTD-Info
This field defines the reference TRP for the RTD and comprises the following sub-fields:
-	dl-PRS-ID-Ref: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource, and is associated to the reference TRP.
-	nr-PhysCellId-Ref: This field specifies the physical cell identity of the reference TRP.
-	nr-CellGlobalId-Ref: This field specifies the NCGI, the globally unique identity of a cell in NR, of the reference TRP.
-	nr-ARFCN-Ref: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.
-	refTime: This field specifies the reference time at which the rtd-InfoList is valid. The systemFrameNumber choice refers to the SFN of the reference TRP.
-	rtd-RefQuality: This field specifies the quality of the timing of reference TRP, used to determine the RTD values provided in rtd-InfoList.

	dl-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP for which the RTD-InfoElement is applicable.

	nr-PhysCellID
This field specifies the physical cell identity of the associated TRP for which the RTD-InfoElement is applicable, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP for which the RTD-InfoElement is applicable, as defined in TS 38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP indicated by nr-PhysCellID.

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID for which the RTD-InfoElement is applicable.

	subframeOffset


This field specifies the subframe boundary offset at the TRP antenna location between the reference TRP and this neighbour TRP in time units  where  Hz and  (TS 38.211 [41]).
The offset is counted from the beginning of a subframe #0 of the reference TRP to the beginning of the closest subsequent subframe of this neighbour TRP.
Scale factor 1 Tc.

	rtd-Quality
This field specifies the quality of the RTD.

	IntegrityRTD-InfoBounds
This field specifies an overbounding model that bounds the inter-TRP synchronization error between reference TRP and this TRP. This field comprises the following sub-fields:
-	meanRTD: This field specifies the mean value of the inter-TRP synchronization error bound of the overbounding model. The bound is meanRTD + K * stdDevRTD and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-Minimum < IRallocation < ir-Maximum, where K = normInv(IRallocation / 2) and ir-Minimum, ir-Maximum as provided in IE NR-IntegrityServiceParameters.This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available. Default value is 0 if absent.
 -	stdDevRTD: This field specifies the standard deviation of the inter-TRP synchronization error bound of the overbounding model. The value field used in the stdDevRTD is provided in units of metres. The resolution is used in the value field of stdDevRTD. The Enumerated values mdot1, m1, m10, m30 correspond to 0.1, 1, 10, 30 metres, respectively.


NEXT CHANGE
[bookmark: _Toc139050921][bookmark: _Toc46486433][bookmark: _Toc52546778][bookmark: _Toc52547308][bookmark: _Toc52547838][bookmark: _Toc52548368][bookmark: _Toc131140141]–	NR-TRP-BeamAntennaInfo
The IE NR-TRP-BeamAntennaInfo is used by the location server to provide beam antenna information of the TRP together with integrity information.
-- ASN1START

NR-TRP-BeamAntennaInfo-r17 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
														NR-TRP-BeamAntennaInfoPerFreqLayer-r17

NR-TRP-BeamAntennaInfoPerFreqLayer-r17 ::= SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
														NR-TRP-BeamAntennaInfoPerTRP-r17

NR-TRP-BeamAntennaInfoPerTRP-r17 ::= SEQUENCE {
	dl-PRS-ID-r17						INTEGER (0..255),
	nr-PhysCellID-r17					NR-PhysCellID-r16					OPTIONAL,	-- Need ON
	nr-CellGlobalID-r17					NCGI-r15							OPTIONAL,	-- Need ON
	nr-ARFCN-r17						ARFCN-ValueNR-r15					OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r17			INTEGER (0..255)					OPTIONAL,	-- Need OP
	lcs-GCS-TranslationParameter-r17	LCS-GCS-TranslationParameter-r16	OPTIONAL,	-- Need OP
	nr-TRP-BeamAntennaAngles-r17		NR-TRP-BeamAntennaAngles-r17		OPTIONAL,	-- Need OP
	...

	
}

NR-TRP-BeamAntennaAngles-r17 ::= SEQUENCE (SIZE(1..3600)) OF
										NR-TRP-BeamAntennaInfoAzimuthElevation-r17

NR-TRP-BeamAntennaInfoAzimuthElevation-r17 ::= SEQUENCE {
	azimuth-r17					INTEGER (0..359)						OPTIONAL,	-- Cond Az
	azimuth-fine-r17			INTEGER (0..9)							OPTIONAL,	-- Cond AzOpt
	elevationList-r17			SEQUENCE (SIZE(1..1801)) OF ElevationElement-R17,
	...
}

ElevationElement-R17 ::= SEQUENCE {
	elevation-r17				INTEGER (0..180)						OPTIONAL,	-- Cond El
	elevation-fine-r17			INTEGER (0..9)							OPTIONAL,	-- Cond ElOpt
	beamPowerList-r17			SEQUENCE (SIZE (2..maxNumResourcesPerAngle-r17)) OF
										BeamPowerElement-r17,
	...
}

BeamPowerElement-r17 ::= SEQUENCE {
	nr-dl-prs-ResourceSetID-r17		NR-DL-PRS-ResourceSetID-r16			OPTIONAL,	-- Need OP
	nr-dl-prs-ResourceID-r17		NR-DL-PRS-ResourceID-r16,
	nr-dl-prs-RelativePower-r17		INTEGER (0..30),
	nr-dl-prs-RelativePowerFine-r17	INTEGER (0..9)						OPTIONAL,	-- Need ON
	...,
	[[
	integrityBeamPowerBounds-r18	
							IntegrityBeamPowerBounds-r18		OPTIONAL	-- Cond	NotSameAsPrev
	]]

}

IntegrityBeamPowerBounds-r18 ::= SEQUENCE {
	meanBeamPower-r18				INTEGER (0..128),
	stdDevBeamPower-r18				INTEGER (0..128),
	...
}




-- ASN1STOP

	Conditional presence
	Explanation

	Az
	The field is mandatory present if the field elevation is absent; otherwise it is optionally present, need ON.

	AzOpt
	The field is optionally present, need ON, when azimuth is present; otherwise it is not present.

	El
	The field is mandatory present if the field azimuth is absent; otherwise it is optionally present, need ON.

	ElOpt
	The field is optionally present, need ON, when elevation is present; otherwise it is not present.

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-TRP-BeamAntennaInfoAzimuthElevation in the NR-TRP-BeamAntennaAngles list; otherwise it is optionally present, need OR.



	NR-TRP-BeamAntennaInfo field descriptions

	dl-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the Beam Antenna Information is provided.

	nr-PhysCellID
This field specifies the physical Cell-ID of the TRP for which the Beam Antenna Information is provided, as defined in TS 38.331 [35].

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR, of the TRP for which the Beam Antenna Information is provided, as defined in TS 38.331 [35]. 

	nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.

	associated-DL-PRS-ID
This field specifies the dl-PRS-ID of the associated TRP from which the beam antenna information is obtained. See the field descriptions for nr-TRP-BeamAntennaAngles and lcs-GCS-TranslationParameter.

	lcs-GCS-TranslationParameter
This field provides the angles α (bearing angle), β (downtilt angle) and γ (slant angle) for the translation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field and the associated-DL-PRS-ID field are both absent, the azimuth and elevation are provided in a GCS. If this field is absent and the associated-DL-PRS-ID field is present, then the lcs-GCS-TranslationParameter for this TRP is obtained from the lcs-GCS-TranslationParameter of the associated TRP.

	nr-TRP-BeamAntennaAngles
This field provides the relative power between DL-PRS Resources per angle per TRP. If this field is absent and the field associated-DL-PRS-ID is present, the nr-TRP-BeamAntennaAngles for this TRP are obtained from the nr-TRP-BeamAntennaAngles of the associated TRP.

	Azimuth
This field specifies the azimuth angle for which the relative power between DL-PRS Resources is provided.
For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured counter-clockwise from the x-axis of the LCS.
Scale factor 1 degree; range 0 to 359 degrees.

	azimuth-fine
This field provides finer granularity for the azimuth.
The total azimuth angle is given by azimuth + azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	Elevation
This field specifies the elevation angle for which the relative power between DL-PRS Resources is provided for the given azimuth.
For a Global Coordinate System (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 a Local Coordinate System (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).
Scale factor 1 degree; range 0 to 180 degrees.

	elevation-fine
This field provides finer granularity for the elevation.
The total elevation angle is given by elevation + elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

	beamPowerList
This field provides the relative power between DL-PRS Resources for the angle given by azimuth and elevation.
The first BeamPowerElement in this list provides the peak power for this angle and is defined as 0dB power; i.e., the first value is set to '0' by the location server. All the remaining BeamPowerElement's in this list provide the relative DL-PRS Resource power relative to this first element in the list.

	nr-dl-prs-ResourceSetID
This field specifies the DL-PRS Resource Set ID of the DL-PRS Resource for which the nr-dl-prs-RelativePower is provided. If this field is absent, the DL-PRS Resource Set ID for this instance of the beamPowerList is the same as the DL-PRS Resource Set ID of the previous instance in the beamPowerList. This field shall be included at least in the first instance of the beamPowerList.

	nr-dl-prs-ResourceID
This field specifies the DL-PRS Resource for which the nr-dl-prs-RelativePower is provided.

	nr-dl-prs-RelativePower
Except for the first element in beamPowerList, this field provides the relative power of the DL-PRS Resource, relative to the first element in the beamPowerList.
For the first element in beamPowerList, this field provides the peak power for this angle normalised to 0 dB.
Scale factor 1 dB; range 0..30 dB.

	nr-dl-prs-RelativePowerFine
This field provides finer granularity for the nr-dl-prs-RelativePower.
The total relative power of the DL-PRS Resource is given by nr-dl-prs-RelativePower + nr-dl-prs-RelativePowerFine.
Scale factor 0.1 dB; range 0 to 0.9 dB.
NOTE:	For the first element in beamPowerList, this field is not needed.

	meanBeamPower 
This field specifies the Mean Beam Power Error bound which is the mean value for an overbounding model that bounds the beam power error of the DL-PRS Resources.
The bound is meanBeamPower + K * stdDevBeamPower and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-Minimum < IRallocation < ir-Maximum, where K = normInv(IRallocation / 2) and ir-Minimum, irMaximum as provided in IE NR-Integrity-ServiceParameters.
This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.
Scale factor 0.1 dB; range 0-12.8 dB.

	stdDevBeamPower
This field specifies the Standard Deviation Beam Power Error bound which is the standard deviation for an overbounding model that bounds the beam power error of the DL-PRS Resources.
Scale factor 0.1 degrees; range 0-12.8 dB.


NEXT CHANGE
–	NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of the antenna reference points for a set of TRPs. For each TRP, the ARP location can be provided for each associated PRS Resource ID per PRS Resource Set.
-- ASN1START

NR-TRP-LocationInfo-r16 ::= SEQUENCE (SIZE (1..nrMaxFreqLayers-r16)) OF
									NR-TRP-LocationInfoPerFreqLayer-r16

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-LocationInfoElement-r16,
	...,
	[[
		integrityReferencePointLocationBounds-r18	
						IntegrityReferencePointBounds-r18		OPTIONAL-- Cond NotSameAsPrev
	]]
}


TRP-LocationInfoElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r16				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r16					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	associated-DL-PRS-ID-r16		INTEGER (0..255)			OPTIONAL,	-- Need OP
	trp-Location-r16				RelativeLocation-r16					OPTIONAL,	-- Need OP
	trp-DL-PRS-ResourceSets-r16		SEQUENCE (SIZE(1..nrMaxSetsPerTrpPerFreqLayer-r16)) OF
										DL-PRS-ResourceSets-TRP-Element-r16	OPTIONAL,	-- Need OP
	...,
	[[
[bookmark: OLE_LINK328][bookmark: OLE_LINK329]	integrityTRP-LocationBounds-r18			
					IntegrityRelativeLocationBounds-r18			OPTIONAL	 -- Need OP
	]]
}

DL-PRS-ResourceSets-TRP-Element-r16 ::= SEQUENCE {
	dl-PRS-ResourceSetARP-r16			RelativeLocation-r16				OPTIONAL,	-- Need OP
	dl-PRS-Resource-ARP-List-r16		SEQUENCE (SIZE(1..nrMaxResourcesPerSet-r16)) OF
											DL-PRS-Resource-ARP-Element-r16	OPTIONAL,	-- Need OP
	...
}

DL-PRS-Resource-ARP-Element-r16 ::= SEQUENCE {
	dl-PRS-Resource-ARP-location-r16	RelativeLocation-r16				OPTIONAL,	-- Need OP
	...
}


IntegrityReferencePointBounds-r18 ::= SEQUENCE {
	referencePointGeographicLocationBounds-r18		CHOICE {
		location3D-Bounds-r18			EllipsoidPointWithAltitudeBounds-r18,
		ha-location3D-Bounds-r18		HighAccuracyEllipsoidPointWithAltitudeBounds-r18,
		...
	},
	...
}

EllipsoidPointWithAltitudeBounds-r18 ::= SEQUENCE {
	meanLatitude-r18			INTEGER (0..255),
	meanLongitude-r18			INTEGER (0..255),
	meanAltitude-r18			INTEGER (0..255),
	stdDevLatitude-r18			INTEGER (0..255),
	stdDevLongitude-r18			INTEGER (0..255),
	stdDevAltitude-r18			INTEGER (0..255),
	...
}


HighAccuracyEllipsoidPointWithAltitudeBounds-r18 ::= SEQUENCE {
	meanLatitude-r18			INTEGER (0..255),
	meanLongitude-r18			INTEGER (0..255),
	meanAltitude-r18			INTEGER (0..255),
	stdDevLatitude-r18			INTEGER (0..255),
	stdDevLongitude-r18			INTEGER (0..255),
	stdDevAltitude-r18			INTEGER (0..255),
	...
}


IntegrityRelativeLocationBounds-r18 ::= SEQUENCE {
	meanDeltaLatitude-r18			INTEGER (0..255),
	meanDeltaLongitude-r18			INTEGER (0..255),
	meanDeltaheight-r18				INTEGER (0..255),
	stdDevDeltaLatitude-r18			INTEGER (0..255),
	stdDevDeltaLongitude-r18		INTEGER (0..255),
	stdDevDeltaheight-r18			INTEGER (0..255),
	...
}



-- ASN1STOP

Editor notes: 
1. Value rangs of stdDev of ReferencePointBounds and RelativeLocationBounds are FFS. They may be determined by the value ranges of existing fields corresponding to quality information (e.g., nr-TimingQuality, rtd-Quality-r16) and uncertainty information (e.g., LocationUncertainty-r16) can be reused as a reference to derive the value ranges for the parameters (e.g., standard deviation) for the overbound Gaussian distribution for the error sources listed in Table 6.1.1-2 in TR 38.859.
2. FFS the condition of integrityReferencePointLocationBounds
3. FFS the bound of ARP is required or not 
	Conditional presence
	Explanation

	NotSameAsPrev
	The field is mandatory present in the first entry of the NR-TRP-LocationInfoPerFreqLayer list; otherwise it is optionally present, need OP.



	NR-TRP-LocationInfo field descriptions

	referencePoint
This field specifies the reference point used to define the TRP location in the trp-LocationInfoList. If this field is absent, the reference point is the same as in the previous entry of the NR-TRP-LocationInfoPerFreqLayer list.

	IntegrityReferencePointBounds
This field specifies the mean and the standard deviation of the reference point error bound of the overbounding model that bounds the reference point location error, and comprises the following sub-fields:
-	meanLatitude: This field specifies the Mean Latitude bound which is the mean value for an overbounding model that bounds the Latitude error of the referece point. The bound is mean + K * stdDev and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-Minimum < IRallocation < ir-Maximum, where K = normInv(IRallocation / 2) and ir-Minimum, ir-Maximum as provided in IE NR-Integrity-ServiceParameters.This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.
-	stdDevLatitude: This field specifies the Standard Deviation Latitude Error bound which is the standard deviation for an overbounding model that bounds the Latitude error of the reference point.

	trp-LocationInfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs and comprises the following sub-fields:
-	dl-PRS-ID: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS Resource, and is associated to a single TRP.
-	nr-PhysCellID: This field specifies the physical cell identity of the associated TRP.
-	nr-CellGlobalID: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP.
-	nr-ARFCN: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCellID.
-	associated-DL-PRS-ID: This field, if present, specifies the dl-PRS-ID of the associated TRP from which the trp-location information is adopted. If the field is present, the field trp-Location shall be absent.
-	trp-Location: This field provides the location of the TRP relative to the referencePoint location. If this field is absent the TRP location coincides with the referencePoint location, unless the field associated-dl-PRS-ID is present, in which case the trp-Location is adopted from the associated TRP indicated by associated-dl-PRS-ID.
-	trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS Resource Set(s) associated with this TRP. If this field is absent, the antenna reference point location(s) of the DL-PRS Resource Set(s) coincides with the trp-Location location. This field comprises the following sub-fields:
-	dl-PRS-ResourceSetARP: This field provides the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location location. If this field is absent, the antenna reference point location of this DL-PRS Resource Set coincides with the trp-Location location.
-	dl-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS Resource(s) associated with this Resource Set of the TRP. If this field is absent, the antenna reference point location(s) of the DL-PRS Resources coincides with the dl-PRS-ResourceSetARP location. This field comprises the following sub-fields:
-	dl-PRS-Resource-ARP-location: This field provides the antenna reference point location of the DL-PRS Resource associated with the DL-PRS Resource Set of the TRP relative to the dl-PRS-ResourceSetARP location. If this field is absent, the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location.
-	IntegrityRelativeLocationBounds: This field specifies the mean and the Standard Deviation TRP location error bound for an overbounding model that bounds the TRP location error. 



[bookmark: _Toc27765187][bookmark: _Toc37680866][bookmark: _Toc46486437][bookmark: _Toc52546782][bookmark: _Toc52547312][bookmark: _Toc52547842][bookmark: _Toc52548372][bookmark: _Toc131140148]NEXT CHANGE
6.5	Positioning Method IEs
[bookmark: _Toc37681188][bookmark: _Toc46486760][bookmark: _Toc52547105][bookmark: _Toc52547635][bookmark: _Toc52548165][bookmark: _Toc52548695][bookmark: _Toc131140478]6.5.10	NR DL-TDOA Positioning
This clause defines the information elements for NR downlink TDOA positioning (TS 38.305 [40]).
[bookmark: _Toc12618267][bookmark: _Toc37681189][bookmark: _Toc46486761][bookmark: _Toc52547106][bookmark: _Toc52547636][bookmark: _Toc52548166][bookmark: _Toc52548696][bookmark: _Toc131140479]6.5.10.1	NR DL-TDOA Assistance Data
[bookmark: _Toc12618268][bookmark: _Toc37681190][bookmark: _Toc46486762][bookmark: _Toc52547107][bookmark: _Toc52547637][bookmark: _Toc52548167][bookmark: _Toc52548697][bookmark: _Toc131140480]–	NR-DL-TDOA-ProvideAssistanceData
The IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error reason.
-- ASN1START

NR-DL-TDOA-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16		OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL,	-- Cond UEB
	nr-DL-TDOA-Error-r16				NR-DL-TDOA-Error-r16				OPTIONAL,	-- Need ON
	...,
	[[
		nr-On-Demand-DL-PRS-Configurations-r17
										NR-On-Demand-DL-PRS-Configurations-r17
																			OPTIONAL,	-- Need ON
		nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17
										NR-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17																				OPTIONAL,	-- Need ON
		assistanceDataValidityArea-r17	AreaID-CellList-r17					OPTIONAL	-- Need ON
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-TDOA; otherwise it is not present.



	NR-DL-TDOA-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData message. 

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.

	nr-On-Demand-DL-PRS-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.

NOTE 1:	Void
NOTE 2:	If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the nr-On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

	nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-DL-TDOA-ProvideAssistanceData message.

	assistanceDataValidityArea
This field specifies the network area for which this NR-DL-TDOA-ProvideAssistanceData is valid.



[bookmark: _Toc37681191][bookmark: _Toc46486763][bookmark: _Toc52547108][bookmark: _Toc52547638][bookmark: _Toc52548168][bookmark: _Toc52548698][bookmark: _Toc131140481][bookmark: _Toc12618277]6.5.10.2	NR DL-TDOA Assistance Data Request
[bookmark: _Toc12618278][bookmark: _Toc37681192][bookmark: _Toc46486764][bookmark: _Toc52547109][bookmark: _Toc52547639][bookmark: _Toc52548169][bookmark: _Toc52548699][bookmark: _Toc131140482]–	NR-DL-TDOA-RequestAssistanceData
The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-TDOA-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16							OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs	(0),
													posCalc (1) } (SIZE (1..8)),
	...,
	[[
	nr-PosCalcAssistanceRequest-r17	BIT STRING {	trpLoc		(0),
													beamInfo	(1),
													rtdInfo		(2),
													losNlosInfo	(3),
													trpTEG-Info	(4),
													integrityParameters-r18 (5)
												}	(SIZE (1..8))				OPTIONAL,
	nr-on-demand-DL-PRS-Request-r17	NR-On-Demand-DL-PRS-Request-r17				OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Request-r17
									ENUMERATED { eAoD, eAoA }					OPTIONAL,
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]	pre-configured-AssistanceDataRequest-r17
									ENUMERATED { true }							OPTIONAL
	]]
}

-- ASN1STOP

	NR-DL-TDOA-RequestAssistanceData field descriptions

	nr-PhysCellID
This field specifies the NR physical cell identity of the current primary cell of the target device.

	nr-AdType
This field indicates the requested assistance data. dl-prs means requested assistance data is nr-DL-PRS-AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based positioning.

	nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
-	bit 3 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-PositionCalculationAssistance is requested or not;
-	bit 4 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested or not.
-  bit 5 indicates whether integrity parameters, the service parameters for integrity, and bounds parameters for inter-TRP synchronization error, TRP/ARP location error and beam-related error is requested.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'.

	nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-TDOA. This field may be included when the dl-prs bit in nr-AdType is set to value '1'.

	nr-DL-PRS-ExpectedAoD-or-AoA-Request
This field, if present, indicates that the IE NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData is requested. Enumerated value 'eAoD' indicates that expected AoD information is requested; value 'eAoA' indicates that expected AoA information is requested.
This field may only be present if the 'dl-prs' bit in nr-AdType is set to value '1'.

	pre-configured-AssistanceDataRequest
This field, if present, indicates that the target device requests pre-configured assistance data with area validity.
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6.5.10.6	NR DL-TDOA Capability Information
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The IE NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-TDOA and to provide its NR DL-TDOA positioning capabilities to the location server.
-- ASN1START

NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-TDOA-Mode-r16						PositioningModes,
	nr-DL-TDOA-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-DL-TDOA-MeasurementCapability-r16	NR-DL-TDOA-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	additionalPathsReport-r16				ENUMERATED { supported }					OPTIONAL,
	periodicalReporting-r16					PositioningModes							OPTIONAL,
	...,
	[[
	ten-ms-unit-ResponseTime-r17			PositioningModes							OPTIONAL,
	nr-PosCalcAssistanceSupport-r17			BIT STRING {	trpLocSup		(0),
															beamInfoSup		(1),
															rtdInfoSup		(2),
															trpTEG-InfoSup	(3),
															integritySup-r18     (4)
														}	(SIZE (1..8))				OPTIONAL,
	nr-los-nlos-AssistanceDataSupport-r17	SEQUENCE {
												type-r17		LOS-NLOS-IndicatorType2-r17,
												granularity-r17	LOS-NLOS-IndicatorGranularity2-r17,
												...
											}											OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Sup-r17	BIT STRING {	eAoD		(0),
															eAoA		(1)
														}	(SIZE (1..8))				OPTIONAL,
[bookmark: _Hlk90246940]	nr-DL-TDOA-On-Demand-DL-PRS-Support-r17	NR-On-Demand-DL-PRS-Support-r17				OPTIONAL,
	nr-los-nlos-IndicatorSupport-r17		SEQUENCE {
												type-r17		LOS-NLOS-IndicatorType2-r17,
												granularity-r17	LOS-NLOS-IndicatorGranularity2-r17,
												...
											}											OPTIONAL,
	additionalPathsExtSupport-r17			ENUMERATED { n4, n6, n8 }					OPTIONAL,
	scheduledLocationRequestSupported-r17	ScheduledLocationTimeSupportPerMode-r17		OPTIONAL,
	nr-dl-prs-AssistanceDataValidity-r17	SEQUENCE {
							area-validity-r17	INTEGER (1..maxNrOfAreas-r17)			OPTIONAL,								...
							}															OPTIONAL,
	multiMeasInSameMeasReport-r17			ENUMERATED { supported }					OPTIONAL,
	mg-ActivationRequest-r17				ENUMERATED { supported }					OPTIONAL
	]],
	[[
	posMeasGapSupport-r17					ENUMERATED { supported }					OPTIONAL
	]]
}

-- ASN1STOP

	NR-DL-TDOA-ProvideCapabilities field descriptions

	nr-DL-TDOA-Mode
This field specifies the NR DL-TDOA mode(s) supported by the target device.

	periodicalReporting
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	ten-ms-unit-ResponseTime
This field, if present, specifies the positioning modes for which the target device supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one‑value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.

	nr-PosCalcAssistanceSupport
This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-TDOA. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not;
-	bit 3 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is supported or not. The UE can indicate this bit only if the UE supports prs-ProcessingCapabilityBandList and any of maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer, maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field.
-  bit 4 indicates whether the target service supports the range of integrity risk (IR) for which the integrity assistance data are valid.

	nr-los-nlos-AssistanceDataSupport
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedLOS-NLOS-Assistance in IE NR-PositionCalculationAssistance:
-	type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in LOS-NLOS-Indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance.
-	granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance 'per-trp', 'per-resource', or both.
The UE can include this field only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1, maxDL-PRS-RSRP-MeasurementFR2, dl-RSTD-MeasurementPerPairOfTRP-FR1, dl-RSTD-MeasurementPerPairOfTRP-FR2, maxNrOfRx-TX-MeasFR1, maxNrOfRx-TX-MeasFR2, supportOfRSRP-MeasFR1 and supportOfRSRP-MeasFR2. Otherwise, the UE does not include this field.

	nr-DL-PRS-ExpectedAoD-or-AoA-Sup
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData.

	nr-DL-TDOA-On-Demand-DL-PRS-Support
This field, if present, indicates that the target device supports on-demand DL-PRS requests. 

	nr-los-nlos-IndicatorSupport
This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-TDOA-SignalMeasurementInformation.
-	type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in IE LOS-NLOS-Indicator.
-	granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS Resource, or both.
NOTE:	A single value is reported when both Multi-RTT and DL-TDOA are supported.

	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-TDOA-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.

NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-DL-TDOA-MeasurementCapability also applies to the additional paths.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the target device supports scheduled location requests – i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation – and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not support scheduled location requests.

	[bookmark: _Hlk93958202]nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data and comprises the following subfields:
-	area-validity indicates that the target device supports pre-configured assistance data with area validity. The integer number indicates the maximum number of areas the target device supports.

	multiMeasInSameMeasReport
This field, if present, indicates that the target device supports multiple measurement instances in a single measurement report.

	mg-ActivationRequest
This field, if present, indicates that the target device supports UL MAC CE for positioning measurement gap activation/deactivation request for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationRequestPRS-Meas and mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	posMeasGapSupport
This field, if present, indicates that the target device supports pre-configured positioning measurement gap for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas defined in TS 38.331 [35].
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6.5.11	NR DL-AoD Positioning
This clause defines the information elements for NR downlink AoD positioning (TS 38.305 [40]).
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The IE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable UE‑assisted and UE-based NR DL-AoD. It may also be used to provide NR DL-AoD positioning specific error reason.
-- ASN1START

NR-DL-AoD-ProvideAssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r16		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r16		NR-SelectedDL-PRS-IndexList-r16		OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r16
										NR-PositionCalculationAssistance-r16
																			OPTIONAL,	-- Cond UEB
	nr-DL-AoD-Error-r16					NR-DL-AoD-Error-r16					OPTIONAL,	-- Need ON
	...,
	[[
	nr-DL-PRS-BeamInfo-r17				NR-DL-PRS-BeamInfo-r16				OPTIONAL,	-- Cond UEA
	nr-On-Demand-DL-PRS-Configurations-r17
										NR-On-Demand-DL-PRS-Configurations-r17
																			OPTIONAL,	-- Need ON
	nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17
										NR-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17
																			OPTIONAL,	-- Need ON
	assistanceDataValidityArea-r17		AreaID-CellList-r17					OPTIONAL	-- Need ON
	]]

}

-- ASN1STOP

	Conditional presence
	Explanation

	UEB
	The field is optionally present, need ON, for UE based NR DL-AoD; otherwise it is not present.

	UEA
	The field is optionally present, need ON, for UE-assisted NR DL-AoD; otherwise it is not present.



	NR-DL-AoD-ProvideAssistanceData field descriptions

	nr-DL-PRS-AssistanceData
This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the TRPs.
Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-TDOA-ProvideAssistanceData.

	nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-AoD-ProvideAssistanceData message.

	nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

	nr-DL-AoD-Error
This field provides DL-AoD error reasons.

	nr-DL-PRS-BeamInfo
This field provides spatial direction information of the DL-PRS Resources included in nr-DL-PRS-AssistanceData or indicated by nr-SelectedDL-PRS-IndexList.

	nr-On-Demand-DL-PRS-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.

NOTE 1:	Void.
NOTE 2:	If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the nr-On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-TDOA-ProvideAssistanceData.

	nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-DL-AoD-ProvideAssistanceData message.

	assistanceDataValidityArea
This field specifies the network area for which this NR-DL-AoD-ProvideAssistanceData is valid.
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The IE NR-DL-AoD-RequestAssistanceData is used by the target device to request assistance data from a location server.
-- ASN1START

NR-DL-AoD-RequestAssistanceData-r16 ::= SEQUENCE {
	nr-PhysCellID-r16				NR-PhysCellID-r16						OPTIONAL,
	nr-AdType-r16					BIT STRING {	dl-prs	(0),
													posCalc (1) } (SIZE (1..8)),
	...,
	[[
	nr-PosCalcAssistanceRequest-r17				BIT STRING {	trpLoc		(0),
																beamInfo	(1),
																rtdInfo		(2),
																beamAntInfo	(3),
																losNlosInfo	(4),
																integrityParameters-r18 (5)
															}	(SIZE (1..8))	OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Request-r17	ENUMERATED { eAoD, eAoA }		OPTIONAL,
	nr-DL-PRS-BeamInfoRequest-r17				ENUMERATED { requested }		OPTIONAL,
	nr-on-demand-DL-PRS-Request-r17				NR-On-Demand-DL-PRS-Request-r17	OPTIONAL,
	pre-configured-AssistanceDataRequest-r17	ENUMERATED { true }				OPTIONAL
	]]
}


-- ASN1STOP

	NR-DL-AoD-RequestAssistanceData field descriptions

	nr-PhysCellID
This field specifies the NR physical cell identity of the current primary cell of the target device.

	nr-AdType
This field indicates the requested assistance data. dl-prs means requested assistance data is nr-DL-PRS-AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based positioning.

	nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is requested; a zero‑value means not requested.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
-	bit 3 indicates whether the field nr-TRP-BeamAntennaInfo in IE NR-PositionCalculationAssistance is requested or not;
-	bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-PositionCalculationAssistance is requested or not.
-   bit 5 indicates the integrity parameters, the service parameters for integrity, the TRP/ARP location error and beam-related error is requested.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'.

	nr-DL-PRS-ExpectedAoD-or-AoA-Request
This field, if present, indicates that the IE NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData is requested. Enumerated value 'eAoD' indicates that expected AoD information is requested; value 'eAoA' indicates that expected AoA information is requested.
This field may only be present if the 'dl-prs' bit in nr-AdType is set to value '1'.

	nr-DL-PRS-BeamInfoRequest
This field, if present, indicates that the IE NR-DL-PRS-BeamInfo is requested.

	nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-AoD. This field may be included when the dl-prs bit in nr-AdType is set to value '1'.

	pre-configured-AssistanceDataRequest
This field, if present, indicates that the target device requests pre-configured assistance data with area validity.


NEXT CHANGE
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The IE NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD and to provide its NR DL-AoD positioning capabilities to the location server.
-- ASN1START

NR-DL-AoD-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-AoD-Mode-r16						PositioningModes,
	nr-DL-AoD-PRS-Capability-r16			NR-DL-PRS-ResourcesCapability-r16,
	nr-DL-AoD-MeasurementCapability-r16		NR-DL-AoD-MeasurementCapability-r16,
	nr-DL-PRS-QCL-ProcessingCapability-r16	NR-DL-PRS-QCL-ProcessingCapability-r16,
	nr-DL-PRS-ProcessingCapability-r16		NR-DL-PRS-ProcessingCapability-r16,
	periodicalReporting-r16					PositioningModes							OPTIONAL,
	...,
	[[
	ten-ms-unit-ResponseTime-r17			PositioningModes							OPTIONAL,
	nr-PosCalcAssistanceSupport-r17			BIT STRING {	trpLocSup		(0),
															beamInfoSup		(1),
															rtdInfoSup		(2),
															beamAntInfoSup	(3),
															integritySup-r18     (4)
														}	(SIZE (1..8))				OPTIONAL,
	nr-los-nlos-AssistanceDataSupport-r17	SEQUENCE {
												type-r17		LOS-NLOS-IndicatorType2-r17,
												granularity-r17	LOS-NLOS-IndicatorGranularity2-r17,
												...
											}											OPTIONAL,
	nr-DL-PRS-ExpectedAoD-or-AoA-Sup-r17	BIT STRING {	eAoD		(0),
															eAoA		(1)
														}	(SIZE (1..8))				OPTIONAL,
	dl-PRS-ResourcePrioritySubset-Sup-r17	ENUMERATED { sameSet, differentSet, sameOrDifferentSet }
																						OPTIONAL,
	nr-DL-PRS-BeamInfoSup-r17				ENUMERATED { supported }					OPTIONAL,
	nr-DL-AoD-On-Demand-DL-PRS-Support-r17	NR-On-Demand-DL-PRS-Support-r17				OPTIONAL,
	nr-los-nlos-IndicatorSupport-r17		SEQUENCE {
												type-r17		LOS-NLOS-IndicatorType2-r17,
												granularity-r17	LOS-NLOS-IndicatorGranularity2-r17,
												...
											}											OPTIONAL,
	scheduledLocationRequestSupported-r17	ScheduledLocationTimeSupportPerMode-r17
																						OPTIONAL,
	nr-dl-prs-AssistanceDataValidity-r17	SEQUENCE {
							area-validity-r17	INTEGER (1..maxNrOfAreas-r17)			OPTIONAL,
							...
							}															OPTIONAL,
	multiMeasInSameMeasReport-r17			ENUMERATED { supported }					OPTIONAL,
	mg-ActivationRequest-r17				ENUMERATED { supported }					OPTIONAL
	]],
	[[
	posMeasGapSupport-r17					ENUMERATED { supported }					OPTIONAL
	]]

}

-- ASN1STOP

	NR-DL-AoD-ProvideCapabilities field descriptions

	nr-DL-AoD-Mode
This field specifies the NR DL-AoD mode(s) supported by the target device.

	periodicalReporting
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is represented by a bit string, with a one‑value at the bit position means periodicalReporting for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support periodicalReporting in CommonIEsRequestLocationInformation.

	ten-ms-unit-ResponseTime
This field, if present, specifies the positioning modes for which the target device supports the enumerated value 'ten-milli-seconds' in the IE ResponseTime in IE CommonIEsRequestLocationInformation. This is represented by a bit string, with a one‑value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is supported; a zero‑value means not supported. If this field is absent, the target device does not support 'ten-milli-seconds' response time unit in CommonIEsRequestLocationInformation.

	nr-PosCalcAssistanceSupport
This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-AoD. This is represented by a bit string, with a one‑value at the bit position means the particular assistance data is supported; a zero‑value means not supported.
-	bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or not;
-	bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or not;
-	bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not. The UE can indicate this bit only if the UE supports prs-ProcessingCapabilityBandList and any of maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreqs, maxNrOfPosLayer, maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field;
-	bit 3 indicates whether the field nr-TRP-BeamAntennaInfo in IE NR-PositionCalculationAssistance is supported or not.
-  bit 4 indicates whether the target service supports the range of integrity risk (IR) for which the integrity assistance data are valid. 

	nr-los-nlos-AssistanceDataSupport
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedLOS-NLOS-Assistance in IE NR-PositionCalculationAssistance:
-	type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in LOS-NLOS-Indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance.
-	granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-ExpectedLOS-NLOS-Assistance 'per-trp', 'per-resource', or both.
The UE can include this field only if the UE supports one of maxDL-PRS-RSRP-MeasurementFR1, maxDL-PRS-RSRP-MeasurementFR2,dl-RSTD-MeasurementPerPairOfTRP-FR1, dl-RSTD-MeasurementPerPairOfTRP-FR2, maxNrOfRx-TX-MeasFR1, maxNrOfRx-TX-MeasFR2, supportOfRSRP-MeasFR1 and supportOfRSRP-MeasFR2 . Otherwise, the UE does not include this field.

	nr-DL-PRS-ExpectedAoD-or-AoA-Sup
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData. 

	dl-PRS-ResourcePrioritySubset-Sup
This field, if present, indicates that the target device supports the DL-PRS-ResourcePrioritySubset in IE NR-DL-PRS-Info. Enumerated value indicates the supported resource set relationship for the target DL-PRS Resource and the associated subset.

	nr-DL-PRS-BeamInfoSup
This field, if present, indicates that the target device supports the NR-DL-PRS-BeamInfo in IE NR-DL-AoD-ProvideAssistanceData.

	nr-DL-AoD-On-Demand-DL-PRS-Support
This field, if present, indicates that the target device supports on-demand DL-PRS requests.

	nr-los-nlos-IndicatorSupport
This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-AoD-SignalMeasurementInformation.
-	type indicates whether the target device supports 'hard' value or 'hard' and 'soft' value in IE LOS-NLOS-Indicator.
-	granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS Resource, or both.

	scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the target device supports scheduled location requests – i.e., supports the IE ScheduledLocationTime in IE CommonIEsRequestLocationInformation – and the time base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not support scheduled location requests.

	nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data and comprises the following subfields:
-	area-validity indicates that the target device supports pre-configured assistance data with area validity. The integer number indicates the maximum number of areas the target device supports.

	multiMeasInSameMeasReport
This field, if present, indicates that the target device supports multiple measurement instances in a single measurement report.

	mg-ActivationRequest
This field, if present, indicates that the target device supports UL MAC CE for positioning measurement gap activation/deactivation request for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationRequestPRS-Meas and mg-ActivationCommPRS-Meas defined in TS 38.331 [35].

	posMeasGapSupport
This field, if present, indicates that the target device supports pre-configured positioning measurement gap for DL-PRS measurements. The UE can include this field only if the UE supports mg-ActivationCommPRS-Meas defined in TS 38.331 [35].


NEXT CHANGE
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[bookmark: _Toc27765468][bookmark: _Toc37681250][bookmark: _Toc46486827][bookmark: _Toc52547172][bookmark: _Toc52547702][bookmark: _Toc52548232][bookmark: _Toc52548762][bookmark: _Toc131140548]7.2	Mapping of posSibType to assistance data element
The supported posSibType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data IEs are defined in clause 6.5.2.2. The OTDOA Assistance Data IEs and NR DL-TDOA/DL-AoD Assistance Data IEs are defined in clause 7.4.2. The Barometric Assistance Data IEs are defined in clause 6.5.5.8. The TBS (based on MBS signals) Assistance Data IEs are defined in clause 6.5.4.8.
Table 7.2-1: Mapping of posSibType to assistanceDataElement
	
	posSibType
	assistanceDataElement

	GNSS Common Assistance Data (clause 6.5.2.2)
	posSibType1-1
	GNSS-ReferenceTime

	
	posSibType1-2
	GNSS-ReferenceLocation

	
	posSibType1-3
	GNSS-IonosphericModel

	
	posSibType1-4
	GNSS-EarthOrientationParameters

	
	posSibType1-5
	GNSS-RTK-ReferenceStationInfo

	
	posSibType1-6
	GNSS-RTK-CommonObservationInfo

	
	posSibType1-7
	GNSS-RTK-AuxiliaryStationData

	
	posSibType1-8
	GNSS-SSR-CorrectionPoints

	
	posSibType1-9
	GNSS-Integrity-ServiceParameters

	
	posSibType1-10
	GNSS-Integrity-ServiceAlert

	GNSS Generic Assistance Data (clause 6.5.2.2)
	posSibType2-1
	GNSS-TimeModelList

	
	posSibType2-2
	GNSS-DifferentialCorrections

	
	[bookmark: _Hlk505571245]posSibType2-3
	GNSS-NavigationModel

	
	posSibType2-4
	GNSS-RealTimeIntegrity

	
	posSibType2-5
	GNSS-DataBitAssistance

	
	posSibType2-6
	GNSS-AcquisitionAssistance

	
	posSibType2-7
	GNSS-Almanac

	
	posSibType2-8
	GNSS-UTC-Model

	
	posSibType2-9
	GNSS-AuxiliaryInformation

	
	posSibType2-10
	BDS-DifferentialCorrections

	
	posSibType2-11
	BDS-GridModelParameter

	
	posSibType2-12
	GNSS-RTK-Observations

	
	posSibType2-13
	GLO-RTK-BiasInformation

	
	posSibType2-14
	GNSS-RTK-MAC-CorrectionDifferences

	
	posSibType2-15
	GNSS-RTK-Residuals

	
	posSibType2-16
	GNSS-RTK-FKP-Gradients

	
	posSibType2-17
	GNSS-SSR-OrbitCorrections

	
	posSibType2-18
	GNSS-SSR-ClockCorrections

	
	posSibType2-19
	GNSS-SSR-CodeBias

	
	posSibType2-20
	GNSS-SSR-URA

	
	posSibType2-21
	GNSS-SSR-PhaseBias

	
	posSibType2-22
	GNSS-SSR-STEC-Correction

	
	posSibType2-23
	GNSS-SSR-GriddedCorrection

	
	posSibType2-24
	NavIC-DifferentialCorrections

	
	posSibType2-25
	NavIC-GridModelParameter

	OTDOA Assistance Data (clause 7.4.2)
	posSibType3-1
	OTDOA-UE-Assisted

	Barometric Assistance Data
(clause 6.5.5.8)
	posSibType4-1
	Sensor-AssistanceDataList

	TBS Assistance Data
(clause 6.5.4.8)
	posSibType5-1
	TBS-AssistanceDataList

	NR DL-TDOA/DL-AoD Assistance Data (clauses 6.4.3, 7.4.2)
	posSibType6-1
	NR-DL-PRS-AssistanceData

	
	posSibType6-2
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]NR-UEB-TRP-LocationData

	
	posSibType6-3
	NR-UEB-TRP-RTD-Info

	
	posSibType6-4
	NR-TRP-BeamAntennaInfo

	
	posSibType6-5
	NR-DL-PRS-TRP-TEG-Info

	On-demand DL-PRS Configurations (clause 6.4.3)
	posSibType6-6
	NR-On-Demand-DL-PRS-Configurations

	Integrity Assistance Data for NR Positioning Methods(clause 6.4.3) 
	posSibType7-x
	NR-IntegrityServiceParameters

	
	posSibType7-y
	NR-IntegrityServiceAlert

	
	posSibType7-z
	NR-IntegrityParameters
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NEXT CHANGE
7.4.2	Element definitions
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The IE AssistanceDataSIBelement is used in the IE SystemInformationBlockPos as specified in TS 36.331 [12] and IE SIBpos as specified in TS 38.331 [35].
-- ASN1START

AssistanceDataSIBelement-r15 ::= SEQUENCE {
	valueTag-r15						INTEGER (0..63)					OPTIONAL, -- Need OP
	expirationTime-r15					UTCTime							OPTIONAL, -- Need OP
	cipheringKeyData-r15				CipheringKeyData-r15			OPTIONAL, -- Need OP
	segmentationInfo-r15				SegmentationInfo-r15			OPTIONAL, -- Need OP
[bookmark: _Hlk506164787]	assistanceDataElement-r15			OCTET STRING,
	...
}

CipheringKeyData-r15 ::= SEQUENCE {
	cipherSetID-r15						INTEGER (0..65535),
	d0-r15								BIT STRING (SIZE (1..128)),
	...
}

SegmentationInfo-r15 ::= SEQUENCE {
	segmentationOption-r15				ENUMERATED {pseudo-seg, octet-string-seg},
	assistanceDataSegmentType-r15		ENUMERATED {notLastSegment, lastSegment},
	assistanceDataSegmentNumber-r15		INTEGER (0..63),
	...
}

-- ASN1STOP

	AssistanceDataSIBelement field descriptions

	valueTag
This field is used to indicate to the target device any changes in the broadcast assistance data content. The valueTag is incremented by one, by the location server, every time a modified assistance data content is provided. This field is not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the UE assumes that the broadcast assistance data content changes at every broadcast interval.

	expirationTime
This field indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates when the broadcast assistance data content will expire.

	cipheringKeyData
If present, indicates that the assistanceDataElement octet string is ciphered.

	segmentationInfo
If present, indicates that the assistanceDataElement is one of many segments.

	assistanceDataElement
The assistanceDataElement OCTET STRING depends on the posSibType and is specified in Table 7.2-1. NOTE.

	cipherSetID
This field identifies a cipher set comprising a cipher key value and the first component C0 of the initial counter C1.

	d0
This field provides the second component for the initial ciphering counter C1. This field is defined as a bit string with a length of 1 to 128 bits. A target device first pads out the bit string if less than 128 bits with zeroes in least significant bit positions to achieve 128 bits. C1 is then obtained from D0 and C0 (defined by the cipherSetID) as:
C1 = (D0 + C0) mod 2128 (with all values treated as non-negative integers).

	segmentationOption
Indicates the used segmentation option. 

	assistanceDataSegmentType
Indicates whether the included assistanceDataElement segment is the last segment or not.

	assistanceDataSegmentNumber
Segment number of the assistanceDataElement segment. A segment number of zero corresponds to the first segment, one corresponds to the second segment, and so on. Segments numbers wraparound should there be more than 64 segments



NOTE:	For example, if the posSibType in IE PosSIB-Type defined in TS 36.331 [12] and TS 38.331 [35] indicates 'posSibType1-7', the assistanceDataElement OCTET STRING includes the LPP IE GNSS‑RTK‑AuxiliaryStationData.
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The IE OTDOA-UE-Assisted is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 36.331 [12] indicates 'posSibType3-1'.
-- ASN1START

OTDOA-UE-Assisted-r15 ::= SEQUENCE {
	otdoa-ReferenceCellInfo-r15			OTDOA-ReferenceCellInfo,
	otdoa-NeighbourCellInfo-r15			OTDOA-NeighbourCellInfoList,
	...
}

-- ASN1STOP

	OTDOA-UE-Assisted field descriptions

	otdoa-ReferenceCellInfo
LPP IE OTDOA-ReferenceCellInfo as defined in clause 6.5.1.2.

	otdoa-NeighbourCellInfo
LPP IE OTDOA-NeighbourCellInfoList as defined in clause 6.5.1.2.



–	NR-IntegrityParameters
The IE NR-IntegrityParameters is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 38.331 [35] indicates 'posSibType7-z'. 
-- ASN1START

NR-IntegrityParameters-r18 ::= SEQUENCE {
	nr-IntegrityParametersTRP-LocationInfo-r18		
					NR-IntegrityParametersTRP-LocationInfo-r18		OPTIONAL, 	-- Need OR
	nr-IntegrityParametersDL-PRS-BeamInfo-r18
					NR-IntegrityParametersDL-PRS-BeamInfo-r18		OPTIONAL, 	-- Need OR
	nr-IntegrityParametersRTD-Info-r18		
							NR-IntegrityParametersRTD-Info-r18		OPTIONAL, 	-- Need OR
	nr-IntegrityParametersTRP-BeamAntennaInfo-r18
					NR-IntegrityParametersTRP-BeamAntennaInfo-r18	OPTIONAL, 	-- Need OR
	...
}

-- ASN1STOP

	NR-IntegrityParameters field descriptions

	NR-IntegrityParametersTRP-LocationInfo
LPP IE NR-IntegrityParametersTRP-LocationInfo as defined in IE NR-PositionCalculationAssistance in clause 6.4.3.

	nr-IntegrityParametersDL-PRS-BeamInfo
LPP IE NR-IntegrityParametersDL-PRS-BeamInfo as defined in IE NR-PositionCalculationAssistance in clause 6.4.3.

	NR-IntegrityParametersRTD-Info
LPP IE NR-IntegrityParametersRTD-Info as defined in IE NR-PositionCalculationAssistance in clause 6.4.3.

	nr-IntegrityParametersTRP-BeamAntennaInfo
LPP IE NR-IntegrityParametersTRP-BeamAntennaInfo as defined in IE NR-PositionCalculationAssistance in clause 6.4.3.



[bookmark: _Toc5724570][bookmark: _Toc37681258][bookmark: _Toc46486834][bookmark: _Toc52547179][bookmark: _Toc52547709][bookmark: _Toc52548239][bookmark: _Toc52548769][bookmark: _Toc146748591]–	NR-UEB-TRP-LocationData
The IE NR-UEB-TRP-LocationData is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 38.331 [35] indicates 'posSibType6-2'.
-- ASN1START

NR-UEB-TRP-LocationData-r16 ::= SEQUENCE {
	nr-trp-LocationInfo-r16				NR-TRP-LocationInfo-r16,
	nr-dl-prs-BeamInfo-r16				NR-DL-PRS-BeamInfo-r16			OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	NR-UEB-TRP-LocationData field descriptions

	nr-trp-LocationInfo
LPP IE NR-TRP-LocationInfo as defined in clause 6.4.2.1.

	nr-dl-prs-BeamInfo
LPP IE NR-DL-PRS-Beam-Info as defined in clause 6.4.2.1.



[bookmark: _Toc146748592]–	NR-UEB-TRP-RTD-Info
The IE NR-UEB-TRP-RTD-Info is used in the assistanceDataElement if the posSibType in IE PosSIB-Type defined in TS 38.331 [35] indicates 'posSibType6-3'.
-- ASN1START

NR-UEB-TRP-RTD-Info-r16 ::= SEQUENCE {
	nr-rtd-Info-r16						NR-RTD-Info-r16,
	...
}

-- ASN1STOP

	NR-UEB-TRP-RTD-Info field descriptions

	nr-rtd-Info
LPP IE NR-RTD-Info as defined in clause 6.4.2.1.



–	End of LPP-Broadcast-Definitions
-- ASN1START

END

-- ASN1STOP

END OF CHANGE
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