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1. Introduction
This is to discuss the content of the document R2-2307391 which is Rel-18 LPP CR on RAT-dependent integrity.
[AT123][406][POS] Rel-18 LPP CR on RAT-dependent integrity (CATT)
      Scope: Collect comments on the CR in R2-2307391 and produce an endorsable version.
      Intended outcome: Endorsable CR
      Deadline: Thursday 2023-08-24 2000 UTC

2. Discussion on LPP running CR for RAT-dependent integrity
[bookmark: OLE_LINK50][bookmark: OLE_LINK51]Companies are invited to provide their comments on the LPP running CR for RAT-dependent integrity in the following table.
	Company
	Excerpted spec with issues
	Comments

	Qualcomm
	]],
	[[
	nr-ResidualRiskParameters-r18	NR-ResidualRiskParameters-r18 		OPTIONAL	-- Need OR
	]]

	...,
	[[	
	referenceRTD-InfoBounds-r18		RTD-InfoBounds-r18		OPTIONAL	-- Need OR
	]]


RTD-InfoBounds-r18 ::= SEQUENCE {
	meanRTDInfoError-r18			INTEGER (0..FFS),
	stdDevRTDInfoError-r18			NR-TimingQuality-r16,
	...
}







	
The field/IE naming should make clear that this is for integrity. Similar as we did for GNSS, this could be a NR-TRP-IntegrityParameters IE for example.	Comment by CATT-Bufang Zhang: Accepted



Similar to above --- E.g., IntegrityRTD-InfoBounds


This should be a new IE which can have the same definition as NR-TimingQuality-r16. The existing description for NR-TimingQuality-r16 does not fit to the integrity use case. For example:	Comment by CATT-123#v1: Accepted
StdDevRTDInfoError-r18 ::= SEQUENCE {
value INTEGER (),
resolution INTEGER()
}
Or similar.

	
	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.
-   referenceRTD-InfoBounds: This field specifies the mean and the Standard Deviation inter-TRP synchronization error bound for an overbounding model that bounds the inter-TRP synchronization error. This field comprises the following sub-fields:
-	meanRTDInfoError: This field specifies the Mean inter-TRP synchronization error bound which is the mean value for an overbounding model that bounds the inter-TRP synchronization error.
-	stdDevRTDInfoError: This field specifies the Standard Deviation inter-TRP synchronization error bound which is the standard deviation for an overbounding model that bounds the inter-TRP synchronization error.
	







This is for the timing of the reference TRP, not inter-TRP.	Comment by CATT-123#v1: Accepted


	
	rtd-IntegrityParameters
This field specifies the residual risk and the correlation time for the inter-TRP synchronization error. This field comprises the following sub-field:
-	rtdErrorCorrelationTime: This field specifies the Inter-TRP Synchronization Error Correlation Time which is the upper bound of the correlation time of the residual range error due to inter-TRP synchronization.
The time is calculated using:

Range is 1-28,200 s.
	
Residual risk seems missing in ASN.1.	Comment by CATT-123#v1: Accepted
"range error" should be "range-difference error"

	
	rtd-InfoBounds
This field specifies the mean and the Standard Deviation inter-TRP synchronization error bound for an overbounding model that bounds the inter-TRP synchronization error. This field comprises the following sub-fields:
-	meanRTDInfoError: This field specifies the Mean inter-TRP synchronization error bound which is the mean value for an overbounding model that bounds the inter-TRP synchronization error.
-	stdDevRTDInfoError: This field specifies the Standard Deviation inter-TRP synchronization error bound which is the standard deviation for an overbounding model that bounds the inter-TRP synchronization error.
	Should be:
"between reference TRP and this TRP."

	
	NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-LocationInfoElement-r16,
	...
}

	Would also need bounds. The actual TRP/ARP location uncertainty includes both, reference point uncertainty and TRP/ARP uncertainty which is given as offset from the reference point. 	Comment by CATT-123#v1: FFS


	
		trp-IntegrityParameters-r18		Location-IntegrityParameters-r18	OPTIONAL,	-- Need OR
[bookmark: OLE_LINK328][bookmark: OLE_LINK329]	trp-LocationBounds-r18			LocationBounds-r18			OPTIONAL	-- Need OR
	]]

	Similar as above, suggest including "Integrity" in the field/IE names.	Comment by CATT-123#v1: Accepted

	
	LocationBounds-r18 ::= SEQUENCE {
	meanTRPLocationError-r18			INTEGER (0..FFS),
	stdDevTRPLocationError-r18			LocationUncertainty-r16,
	...
}


	
Should be a new IE. This is not an "uncertainty" with confidence level.	Comment by CATT-123#v1: Agree


	
	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
	]],
	[[
	nr-Integrity-ServiceParameters-r18	NR-Integrity-ServiceParameters-r18	OPTIONAL	-- Need ON
	]]
}


	











Would be simpler to include this in the NR-PositionCalculationAssistance-r16	Comment by CATT-123#v1: FFS

	
		]],
	[[
	nr-Integrity-ServiceParametersReq-r18	ENUMERATED { true }					OPTIONAL,
	nr-ResidualRiskParametersRequest-r18	ENUMERATED { true }					OPTIONAL,
	trp-IntegrityParametersRequest-r18		ENUMERATED { true }					OPTIONAL,
	trp-LocationBoundsRequest-r18			ENUMERATED { true }					OPTIONAL,
	rtd-IntegrityParametersRequest-r18		ENUMERATED { true }					OPTIONAL,
	rtd-InfoBoundsRequest-r18				ENUMERATED { true }					OPTIONAL
	]]
}


	
I wonder whether we need this that detailed? Couldn't all the integrity assistance data be just an additional bit in the nr-PosCalcAssistanceRequest-r17 BIT STRING?	Comment by CATT-123#v1: Accepted


	
	[[
	nr-Integrity-ServiceParametersSupport-r18	ENUMERATED { supported }				OPTIONAL
	]]
}

	I think this can be an additional bit in the nr-PosCalcAssistanceSupport-r17? 	Comment by CATT-123#v1: Accepted


	OPPO
	referenceRTD-InfoBounds: This field specifies the mean and the Standard Deviation inter-TRP synchronization error bound for an overbounding model that bounds the inter-TRP synchronization error.

dl-PRS-ResourceSet-ARP-LocationBounds: This field specifies the mean and the Standard Deviation ARP location error bound for an overbounding model that bounds the ARP location error of the DL-PRS Resource Set relative to the trp-Location location.
	We think that this IE should be deleted. Conceptually, positioning integrity RTD info should describe the timing difference error related info between each TRP and the reference TRP, and should only be captured in each TRP related IE, instead of the reference TRP itself. If they are all captured, we think we need to explicitly understand if the error bound of the RTD between each TRP and the reference TRP is the sum of the error bound resulting from referenceRTD-InfoBound  and from RTD-InfoBound included in RTD-InfoElement. If the answer is yes, we ‘d better to capture the understanding clearly in the IE description to avoid misunderstanding.

Regarding dl-PRS-ResourceSet-ARP-LocationBounds:, we think also we need to explicitly understand if the error bound of the ARP location is the sum of the error bound resulting from dl-PRS-ResourceSet-ARP-LocationBounds  and from trp-LocationBounds-r18. If the anwer is yes, we ‘d better to capture the understanding clearly in the IE description to avoid misunderstanding.

	Ericsson
	
	Comments:
· Agree with QC to use “integrity” in associated attribute names	Comment by CATT-123#v1: Accepted
· Regarding the std dev RDT Info error representation – another option could be to generalize the field descriptions of the NR-TimingQuality IE – possible without affecting BC	Comment by CATT-123#v1: Follow QC’s comment because of new release.
· Albeit not consistent with how requests etc were represented for GNSS, the suggestion by QC to embed the requests in the PosCalcAssReq. Same thing with Sup	Comment by CATT-123#v1: Accepted
· The TRP/ARP location bounds needs to be included 
· Both the ReferencePoint and the different relative locations needs to be subject to bounds. Should be possible to use the same new IE, where our view is that the bound should be in cartesian coordinates. Something to ponder for next meeting	Comment by CATT-123#v1: FFS
· On OPPOs comment about the reference location and the relative locations. In my understanding, the reference location is just a representation encoding so it does not need to be bounded – it is enough to bound each relativeLocations
· For RTD it is different – there the reference refers to the timing bound for the reference and the bound for RTD info is for the other elements – no need to combine. Similar to how the NR-TimingQuality is handled sort of

	vivo
	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-ResidualRiskParameters-r18	NR-ResidualRiskParameters-r18 		OPTIONAL	-- Need OR
	]]
}

NR-ResidualRiskParameters-r18::= SEQUENCE {
	probOnsetTRPFault-r18			INTEGER (0..255),
	meanTRPFaultDuration-r18		INTEGER (1..3600),
	...
}

	 According to GNSS integrity, the residual risk is specific to each error source. Since the timing error for RTD and the location error for TRP are completely different. In this sense, the probability of error Onset and the mean duration should be included in each element composed of the error source, i.e. NR-TRP-LocationInfo-r16 and NR-RTD-Info-r16.		Comment by CATT-123#v1: Disagree and FFS

	vivo
	dl-PRS-ResourceSet-ARP-IntegrityParameters and dl-PRS-Resource-ARP-IntegrityParameters
	ARP location is the error source for UL AoA only.	Comment by CATT-123#v1: FFS

	
	
	



3	Summary 
The running CR follows most of comments except the error bounding of TRP location, which is ASN.1 issue. So we propose:
Proposal1: Endorse the running CR in R2-2309181 as baseline.
Proposal 2: RAN2 to agree the actual TRP/ARP location need error bound, and further discuss how to design the error bound when there is only ReferencePoint in ASN.1.
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