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[bookmark: _Ref131412611]1	Introduction
[bookmark: _Ref178064866]As part of the LPP ASN.1 review of the Rel-18 RAT-dependent positioning integrity, there was a discussion about the integrity bounds of the location associated to the TRP or different parts of the TRP. There is also a problem with the uncertainty of the TRP location or the location of different parts of the TRP.
This paper addresses these issues, which were also brought up in part as LPP RIL E004.
2	Discussion
The first matter concerns the issue that has been in the specification since Rel 16. The norm in LPP when it comes to measurements is to express uncertainty of a measurement directly, and in case the value is reported or handled in relative terms, then both the fundamental measurement and the reference measurement each are associated to an uncertainty. For example, consider the nr-RSTD, where qeach of the TOA components of the RSTD are associated to an uncertainty each in terms of a nr-TimingQuality.
[bookmark: _Hlk159002508]It seems reasonable to have the same modus operandi for relative locations. Such an approach would imply that the uncertainty of a dl-PRS-Resource-ARP-location is the sum of 
1. dl-PRS-Resource-ARP-location uncertainty, which is
a. the locationUNC of the RelativeLocation or
b. zero, in case the dl-PRS-Resource-ARP-location is absent or in case the locationUNC field of the RelativeLocation is absent 
2. dl-PRS-ResourceSetARP location uncertainty, which is
a. the locationUNC of the RelativeLocation or
b. zero, in case the dl-PRS-ResourceSetARP is absent or in case the locationUNC field of the RelativeLocation is absent
3. trp-Location location uncertainty, which is
a. the locationUNC of the RelativeLocation or
b. the locationUNC of the associated TRP or
c. zero, if the trp-Location is absent or in case the locationUNC field of the RelativeLocation is absent
4. referencePoint uncertainty, which is
a. the reference point uncertainty or
b. the reference point uncertainty of the the previous entry of the NR-TRP-LocationInfoPerFreqLayer in the NR-TRP-LocationInfo list, if the reference point field is absent

Hence, the total uncertainty is accumulated over different components. The uncertainty of the dl-PRS-ResourceSetARP and the trp-Location is accumulated in the same way – all inline with nr-RSTD etc
However, the field description of the IE RelativeLocation attribute LocationUNC indicates something else:
	locationUNC
This field specifies the uncertainty of the location coordinates and comprises the following sub-fields:
-	horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The ′horizontalUncertainty′ corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and ′horizontalConfidence′ corresponds to confidence as defined in TS 23.032 [15].
-	verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to confidence as defined in TS 23.032 [15].
If this field is absent, the uncertainty is the same as for the associated reference point location.



From this field description, we have the following observations:
[bookmark: _Toc159006736]The horizontalUncertainty is said to indicate the horizontal uncertainty of the ARP latitude/longitude, which is unclear (does it mean one dimensional uncertainty in longitude and latitude separately or two dimensional uncertainty combined?), indicates that it is an absolute uncertainty with respect to an ARP location, not relative to a reference location
[bookmark: _Toc159006737]The verfticalUncertainty is said to indicate the vertical uncertainty of the ARP altitude, which indicates that it is an absolute uncertainty with respect to an ARP altitude, not relative to a reference altitude

We therefore have the following proposal:
[bookmark: _Toc159006742]RAN2 to agree to the LPP Text proposal in Appendix A
A similar approach can be considered for the integrity bounds of the different errors for each of the relative locations. The field description should be adapted accordingly. Furthermore, there needs also to be an integrity bound for the reference position, see text proposal in Appendix B
[bookmark: _Toc159006743]RAN2 to agree to the LPP Text proposal in Appendix B
[bookmark: _Toc109400796][bookmark: _Toc109400797][bookmark: _Toc109400798][bookmark: _Toc109400799][bookmark: _Toc109400800][bookmark: _Toc109400801][bookmark: _Toc109400802][bookmark: _Toc109400803][bookmark: _Toc109400804][bookmark: _Toc109400805][bookmark: _Toc109400806][bookmark: _Toc109400807][bookmark: _Toc109400808][bookmark: _Toc109400809][bookmark: _Toc109400810][bookmark: _Toc109400811][bookmark: _Toc109400812][bookmark: _Toc109400813][bookmark: _Toc109400814][bookmark: _Toc109400815][bookmark: _Toc109400816][bookmark: _Toc109400817][bookmark: _Toc109400818][bookmark: _Ref134612902]3	Conclusion
In the previous section we made the following observations: 
Observation 1	The horizontalUncertainty is said to indicate the horizontal uncertainty of the ARP latitude/longitude, which is unclear (does it mean one dimensional uncertainty in longitude and latitude separately or two dimensional uncertainty combined?), indicates that it is an absolute uncertainty with respect to an ARP location, not relative to a reference location
Observation 2	The verfticalUncertainty is said to indicate the vertical uncertainty of the ARP altitude, which indicates that it is an absolute uncertainty with respect to an ARP altitude, not relative to a reference altitude
[bookmark: _Ref189046994]
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to agree to the LPP Text proposal in Appendix A
Proposal 2	RAN2 to agree to the LPP Text proposal in Appendix B

4	References


5	Appendix A Text Proposal for LPP RelativePosition

	locationUNC
This field specifies the uncertainty of the relative location coordinates and comprises the following sub-fields:
-	horizontalUncertainty indicates the horizontal uncertainty of the relative horizontal locationARP latitude/longitude. The ′horizontalUncertainty′ corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and ′horizontalConfidence′ corresponds to confidence as defined in TS 23.032 [15].
-	verticalUncertainty indicates the vertical uncertainty of the ARP relative altitude. The 'verticalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to confidence as defined in TS 23.032 [15].
If this field is absent, the uncertainty is the same as for the associated reference point location.



6	Appendix B Text Proposal for LPP LocationIntegrityBounds

[bookmark: _Toc46486433][bookmark: _Toc52546778][bookmark: _Toc52547308][bookmark: _Toc52547838][bookmark: _Toc52548368][bookmark: _Toc156478963]–	NR-TRP-LocationInfo
The IE NR-TRP-LocationInfo is used by the location server to provide the coordinates of TRPs and 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.	Comment by CATT (Jianxiang): 
[RIL]: C005 [Delegate]: CATT (Jianxiang)  [WI]: NR-Pos [Class]:2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: v003
[Description]: ‘together with integrity information’ is missed here.
[Proposed Change]: 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 together with integrity information.
[Comments]: 

-- ASN1START

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

NR-TRP-LocationInfoPerFreqLayer-r16 ::= SEQUENCE {
	referencePoint-r16			ReferencePoint-r16				OPTIONAL,	-- Cond NotSameAsPrev
	trp-LocationInfoList-r16	SEQUENCE (SIZE (1..nrMaxTRPsPerFreq-r16)) OF
										TRP-LocationInfoElement-r16,
	...,
	[[	integrityRef-LocationBounds-r18	IntegrityLocationBounds-r18				OPTIONAL	-- Need OR
	]]

}

	NR-TRP-LocationInfo field descriptions

	[bookmark: _Hlk159003223]referencePoint
[bookmark: _Hlk159003297]This field specifies the reference point used to define the location of TRPs provided 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 in the NR-TRP-LocationInfo list.

	integrityRef-LocationBounds
This field specifies the the integrity bound for the 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 Resource 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 or trp-LocationCartesian information is adopted. If the field is present, the field trp-Location and trp-LocationCartesian shall be absent.
[bookmark: _Hlk159002886][bookmark: _Hlk159004921]-	trp-Location, trp-LocationCartesian: This field provides the location of the TRP relative to the referencePoint location either in geodetic coordinates (trp-Location) or local Cartesian coordinates (trp-LocationCartesian). 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 or trp-LocationCartesian is adopted from the associated TRP indicated by associated-dl-PRS-ID.	Comment by Yi-Intel: [RIL]: I009 [Delegate]: Yi-Intel  [WI]:LocalCoords [Class]:1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: 
There are two fields trp-Location, trp-LocationCartesian, would be good to clarify, all basent...
[Proposed Change]: 
Change to "If none of trp-Location, trp-LocationCartesian is present,"
[Comments]: CATT: Accepted.

-	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/trp-LocationCartesian location. This field comprises the following sub-fields:
[bookmark: _Hlk159002780]-	dl-PRS-ResourceSetARP, dl-PRS-ResourceSetARP-Cartesian: This field provides the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location or trp-LocationCartesian location. If this field is absent, the antenna reference point location of this DL-PRS Resource Set coincides with the trp-Location or trp-LocationCartesian location.
-	integrityDL-PRS-ResourceSetARP-LocationBounds: This field provides the integrity bound for the error of the antenna reference point location of the DL-PRS Resource Set relative to the trp-Location or trp-LocationCartesian location. If this field is absent, the integrity bound for the error of the antenna reference point location of this DL-PRS Resource Set coincides with integrity bound for the trp-Location or trp-LocationCartesian location.This field specifies the mean and the Standard Deviation location error bound for an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource Set.
-	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 or dl-PRS-ResourceSetARP-Cartesian. This field comprises the following sub-fields:
[bookmark: _Hlk159002324]-	dl-PRS-Resource-ARP-location, dl-PRS-Resource-ARP-locationCartesian: 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/dl-PRS-ResourceSetARP-Cartesian location. If this field is absent, the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location or dl-PRS-Resource-ARP-locationCartesian.
-	integrityDL-PRS-ResourceARP-LocationBounds: This field provides the integrity bound for the error of 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/dl-PRS-ResourceSetARP-Cartesian location. If this field is absent, the integrity bound for the error of the antenna reference point location of this DL-PRS Resource coincides with the dl-PRS-ResourceSetARP location or dl-PRS-Resource-ARP-locationCartesian.This field specifies the mean and the Standard Deviation location error bound for an overbounding model that bounds the antenna reference point location error of the DL-PRS Resource associated with the DL-PRS Resource Set of the TRP.
-	integrityTRP-LocationBounds: This field provides the integrity bound for the error of the TRP location relative to the referencePoint. If this field is absent the integrity bound for the error of the relative TRP location coincides with the integrity bound of the referencePoint location error, unless the field associated-dl-PRS-ID is present, in which case the integrity bound of the error is adopted from the associated TRP indicated by associated-dl-PRS-ID.This field specifies the mean and the Standard Deviation TRP location error bound for an overbounding model that bounds the TRP location error.	Comment by Qualcomm (Sven Fischer): [RIL]: Q013 [Delegate]: Qualcomm (Sven Fischer)  [WI]: NR-Pos [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: 
[Description]: Field description at wrong place.
[Proposed Change]: Move up after trp-Location, trp-LocationCartesian.
[Comments]: 
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