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The IE NR-PositionCalculationAssistance is used by the location server to provide assistance data including integrity information 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 OR
	nr-IntegrityServiceAlert-r18		NR-IntegrityServiceAlert-r18		OPTIONAL,	-- Need OR
	nr-IntegrityRiskParameters-r18		NR-IntegrityRiskParameters-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-PRU-DL-Info-r18					NR-PRU-DL-Info-r18				OPTIONAL	-- Need ON
	]],
	[[
	nr-TRP-LocationInfo-Implicit-r19	NR-TRP-LocationInfo-Implicit-r19	OPTIONAL	-- Need ON
	]]
}

NR-IntegrityParametersTRP-LocationInfo-r18 ::= SEQUENCE {
	trp-ErrorCorrelationTime-r18					INTEGER(0..255)		OPTIONAL, -- Need ON
	dl-PRS-ResourceSetARP-ErrorCorrelationTime-r18	INTEGER(0..255)		OPTIONAL, -- Need ON
	dl-PRS-ResourceARP-ErrorCorrelationTime-r18		INTEGER(0..255)		OPTIONAL, -- Need ON
	...
}

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 nr-IntegrityTRP-LocationBounds 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 nr-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 nr-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 nr-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 DL-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
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.

	dl-PRS-ResourceSetARP-ErrorCorrelationTime
This field, if present, specifies the DL-PRS Resource Set ARP Error Correlation Time which is the upper bound of the correlation time of the DL-PRS Resource Set ARP error. The time is calculated using:

Range is 1-28,200 s.

	dl-PRS-ResourceARP-ErrorCorrelationTime
This field, if present, specifies the DL-PRS Resource ARP Error Correlation Time which is the upper bound of the correlation time of the DL-PRS Resource ARP error. The time is calculated using:

Range is 1-28,200 s.

	rtd-ErrorCorrelationTime
This field specifies the inter-TRP synchronization error Correlation Time which is the upper bound of the correlation time of the inter-TRP synchronization error. 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-PRU-DL-Info
This field provides the measurements reported by a PRU to the target UE.

	nr-TRP-LocationInfo-Implicit
This field provides implicit information on location coordinates of the TRPs for a group of TRPs within a cell.
NOTE 1: 	This field is only applicable to NR DL AI/ML positioning.
NOTE 2: 	The term "group of TRPs" may refer to multiple TRPs or a single TRP within the cell.	Comment by Nokia (Mani): I know this change reflects the input from RAN1 but this unfortunately is confusing. RAN1 said in response to Question 3:

“As associated ID(s) are unique only per cell, sharing associated ID(s) for cells belonging to different PFLs is irrelevant”

Although the above answer was in relation to applicability to PFL, the highlighted text implies there can be more than one associated ID per cell and the different associated IDs in the same cell have to be unique.
If there can be more than one unique associated IDs in a cell and if the associated IDs can be provided for a group of 1 TRP, this implies that one can provide an unique associated ID for each individual TRP in a cell which contradicts the RAN1 statement that the associated ID is provided for a group of TRPs in a cell. So, I wish we would agree to remove the NOTE 2 and clarify the field description as follows:

This field provides implicit information on location coordinates for a group of TRPs within a cell. If the cell contains only one TRP then this field provides implicit information on location coordinate of the single TRP in the cell.
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The IE NR-TRP-LocationInfo-Implicit provides information to enable a target device to determine whether the coordinates of all TRPs within a cell are consistent between training and inference phases for NR DL AI/ML positioning.	Comment by Nokia (Mani): Editorial: make it geographic coordinates. May apply to other instances too in this CR.	Comment by ZTE-YP: RAN1 only says that some of the TRPs within a cell can be represented by the associated ID, but here, ‘all’ is used.

I think NW can choose some (not all) TRPs in a cell as a TRP group (choose by implementation) and allocates an associated ID for this TRP group in the cell.

As RAN1 has indicated in the LS Q1, ’Note: A group of TRP(s) in the same cell can have only one TRP’
’	Comment by Nokia (Mani): Having multiple groups of TRPs under one cell is implied by RAN1 but they are being unclear whether it was intended that way or not since the LS or other RAN1 agreements do not clearly state this. As we commented on the note under nr-TRP-LocationInfo-Implicit, RAN1 does seem to use plurality when they talk about associated IDs being unique within a cell.
If there can be more than one associated ID per cell, then the ASN.1 may need change to indicate a list of nr-AIML-AssociatedID inside TRP-LocationInfo-Implicit-Element-r19 
-- ASN1START

NR-TRP-LocationInfo-Implicit-r19 ::= SEQUENCE (SIZE (1..maxCellIDs-r19nrMaxFreqLayers-r16)) OF
											NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19

NR-TRP-LocationInfo-Implicit-PerFreqLayer-r19 ::= SEQUENCE {
	trp-LocationInfo-Implicit-List-r19	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
											TRP-LocationInfo-Implicit-Element-r19,
	...
}

TRP-LocationInfo-Implicit-Element-r19 ::= SEQUENCE {
	nr-PhysCellID-r19				NR-PhysCellID-r16			OPTIONAL,	-- Need ON
	nr-CellGlobalID-r19				NCGI-r15					OPTIONAL,	-- Need ON
	nr-ARFCN-r19					ARFCN-ValueNR-r15			OPTIONAL,	-- Need ON
	nr-AIML-AssociatedID-r19		INTEGER (0..255),
	...
}

-- ASN1STOP

	NR-TRP-LocationInfo-Implicit field descriptions

	nr-PhysCellID
This field specifies the physical cell identity of the cell.

	nr-CellGlobalID
This field specifies the NCGI, the globally unique identity of a cell in NR.

	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.

	nr-AIML-AssociatedID
This field provides an identity associated with the coordinates of the all TRP(s) belonging to the indicated cell indicated by nr-CellGlobalID. The value of the nr-AIML-AssociatedID is changed if/when the coordinates of the TRP(s) belonging to the indicated cell is changed.	Comment by Nokia (Mani): Recommend adding another sentence after this first sentence, saying:

“A cell may contain only a single TRP.”	Comment by ZTE-YP: Same comment as above.
NOTE 1:	The target device is not expected to receive different values of nr-AIML-AssociatedID for TRPs belonging to the same cell.
NOTE 2: 	Whether the nr-AIML-AssociatedID is also related to the location of ARPs of a specific TRP is left to network implementation.
NOTE 3: 	The nr-AIML-AssociatedID is not used to implicitly indicate the location coordinates of PRS-only TPs.
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[bookmark: _Toc210380059]6.5.13	NR DL AI/ML Positioning
This clause defines the information elements for NR DL AI/ML positioning (TS 38.305 [40]).
[bookmark: _Toc210380060]6.5.13.1	NR DL AI/ML Positioning Assistance Data
[bookmark: _Toc210380061]–	NR-DL-AIML-ProvideAssistanceData
The IE NR-DL-AIML-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based DL AI/ML positioning. It may also be used to provide NR DL AI/ML positioning specific error reason.
-- ASN1START

NR-DL-AIML-ProvideAssistanceData-r19 ::= SEQUENCE {
	nr-DL-PRS-AssistanceData-r19		NR-DL-PRS-AssistanceData-r16		OPTIONAL,	-- Need ON
	nr-SelectedDL-PRS-IndexList-r19		NR-SelectedDL-PRS-IndexList-r16		OPTIONAL,	-- Need ON
	nr-On-Demand-DL-PRS-Configurations-r19
										NR-On-Demand-DL-PRS-Configurations-r17
																			OPTIONAL,	-- Need ON
	nr-On-Demand-DL-PRS-Configurations-Selected-IndexList-r19
										NR-On-Demand-DL-PRS-Configurations-Selected-IndexList-r17																				OPTIONAL,	-- Need ON
	assistanceDataValidityArea-r19		AreaID-CellList-r17					OPTIONAL,	-- Need ON
	nr-PositionCalculationAssistance-r19
										NR-PositionCalculationAssistance-r16
																			OPTIONAL,	-- Need ON
	nr-DL-AIML-Positioning-Error-r19	NR-DL-AIML-Positioning-Error-r19	OPTIONAL,	-- Need ON
	...
}

-- ASN1STOP

	NR-DL-AIML-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-DL-TDOA-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

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

	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:	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-DL-TDOA-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-AIML-ProvideAssistanceData message.

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

	nr-PositionCalculationAssistance
This field provides the position calculation assistance data.

	nr-DL-AIML-Positioning-Error
This field provides DL AI/ML positioning error reasons.



NOTE:	If any assistance data elements included in IE NR-DL-AIML-ProvideAssistanceData are provided for one or more TRPs identified by a DL-PRS ID, the optionally present NCGI – the globally unique identity of a cell in NR, as defined in TS 38.331 [35] – is also included, if applicable.
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-- ASN1START

maxEARFCN					INTEGER ::= 65535	-- Maximum value of EUTRA carrier frequency
maxEARFCN-Plus1				INTEGER ::= 65536	-- Lowest value extended EARFCN range
maxEARFCN2					INTEGER ::= 262143	-- Highest value extended EARFCN range

maxMBS-r14					INTEGER ::= 64
maxWLAN-AP-r13				INTEGER ::= 64
maxKnownAPs-r14				INTEGER ::= 2048
maxVisibleAPs-r14			INTEGER ::= 32
maxWLAN-AP-r14				INTEGER ::= 128
maxWLAN-DataSets-r14		INTEGER ::= 8

maxBT-Beacon-r13			INTEGER ::= 32
maxBT-BeaconAntElt-r18		INTEGER ::= 74
maxBT-BeaconAD-r18			INTEGER ::= 64

nrMaxBands-r16							INTEGER ::= 1024	-- Maximum number of supported bands in
															-- UE capability.
nrMaxFreqLayers-r16						INTEGER ::= 4		-- Max freq layers
nrMaxFreqLayers-1-r16					INTEGER ::= 3
nrMaxNumDL-PRS-ResourcesPerSet-1-r16	INTEGER ::= 63
nrMaxNumDL-PRS-ResourceSetsPerTRP-1-r16	INTEGER ::= 7
nrMaxResourceIDs-r16					INTEGER ::= 64		-- Max Resource IDs
nrMaxResourceOffsetValue-1-r16			INTEGER ::= 511
nrMaxResourcesPerSet-r16				INTEGER ::= 64		-- Maximum resources for one set
nrMaxSetsPerTrpPerFreqLayer-r16			INTEGER ::= 2		-- Maximum resource sets for one TRP
nrMaxSetsPerTrpPerFreqLayer-1-r16		INTEGER ::= 1
nrMaxTRPs-r16							INTEGER ::= 256		-- Max TRPs per UE
nrMaxTRPsPerFreq-r16					INTEGER ::= 64		-- Max TRPs per freq layers
nrMaxTRPsPerFreq-1-r16					INTEGER ::= 63
maxSimultaneousBands-r16				INTEGER ::= 4		-- Maximum number of simultaneously
															-- measured bands
maxBandComb-r16							INTEGER ::= 1024
nrMaxConfiguredBands-r16				INTEGER ::= 16

maxNumOfRxTEGs-r17						INTEGER ::= 32
maxNumOfRxTEGs-1-r17					INTEGER ::= 31
maxNumOfTxTEGs-1-r17					INTEGER ::= 7
maxTxTEG-Sets-r17						INTEGER ::= 256		-- Maximum applicable number is 64
maxNumOfRxTxTEGs-1-r17					INTEGER ::= 255
maxNumOfTRP-TxTEGs-1-r17				INTEGER ::= 7
maxNumOfSRS-PosResources-r17			INTEGER ::= 64
maxNumOfSRS-PosResources-1-r17			INTEGER ::= 63

maxNumResourcesPerAngle-r17				INTEGER ::= 24
maxNumPrioResources-r17					INTEGER ::= 24

maxAddMeasTDOA-r17						INTEGER ::= 31
maxAddMeasAoD-r17						INTEGER ::= 23
maxAddMeasRTT-r17						INTEGER ::= 31

maxOD-DL-PRS-Configs-r17				INTEGER ::= 8

maxCellIDsPerArea-r17					INTEGER ::= 256
maxNrOfAreas-r17						INTEGER ::= 16
maxMeasInstances-r17					INTEGER ::= 32

nrMaxNumPRS-BandWidthAggregation-r18	INTEGER ::= 256		-- Max number of DL-PRS bandwidth
															-- aggregation configurations that a
															-- location server can provide to a UE
nrNumOfSamples-r18						INTEGER ::= 4		-- NSample of RSCP/RSCPD
nrNumOfSamples-1-r18					INTEGER ::= 3

maxCellIDs-r19							INTEGER ::= 256

-- ASN1STOP
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