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[bookmark: _Ref131412611]1	Introduction
[bookmark: _Ref178064866]As part of the LPP Rel 18 ASN.1 review, the TEI-18 Local coordinates feature was discussed, in particular if the Local 2D/3D location information representation in TS 29.572 shall be mirrored as is or if some aspects should be different or extended.
This paper follows up the discussion related to RILs E001-E003 and Q033 of LPP TS 37.355.
2	Discussion
The location information representation in TS 37.355 is mainly adopted from TS 23.032, except for some representations that are only used within LPP. The representations can be divided into four categories

1. traditional representation of a location without uncertainty
· shapes: Ellipsoid-Point, EllipsoidPointWithAltitude, EllipsoidArc, Polygon
· coordinate system: geodetic
· resolution: about 3 meters
· uncertainty: not represented
2. traditional representation of a location with uncertainty
· shapes: Ellipsoid-PointWithUncertaintyCircle, EllipsoidPointWithUncertaintyEllipse, EllipsoidPointWithAltitudeAndUncertaintyEllipsoid, 
· coordinate system: geodetic
· resolution: about 3 meters
· uncertainty: in two (only horizontal) or three (also vertical) dimensions, one confidence value for the uncertainty
3. high accuracy representation of a location with uncertainty
· shapes: highAccuracyEllipsoidPointWithUncertaintyEllipse, highAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid, ha-EllipsoidPointWithScalableUncertaintyEllipse, ha-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid
· coordinate system: geodetic
· resolution: about 5-10 mm
· uncertainty: in two (only horizontal) or three (also vertical) dimensions, one confidence value for horizontal and a separate for vertical
4. local 2D/3D representation of a location with uncertainty
· shapes: local2dPointWithUncertaintyEllipse, local3dPointWithUncertaintyEllipsoid
· coordinate system: local relative cartesian 
· resolution: fine
· uncertainty: in two (only horizontal) or three (also vertical) dimensions, one confidence value for the uncertainty
· reference point: In TS 29.572, the Local Origin is represented only with latitude and longitude, no altitude and no uncertainty
· orientation: only aligned horizontally north-east.

From the summary of the location information representations, we have some observations – related to the discussion of LPP RILs E001-E003 and Q033:
[bookmark: _Toc158999017]The traditional shapes 1 and 2 are defined both with and without uncertainty, while the more recent 3 and 4 are only defined with uncertainty.
[bookmark: _Toc158999018]There is no high accuracy point or high accuracy point with altitude defined, while there is an encoding in TS 23.032 for a high accuracy point and a high accuracy altitude.
[bookmark: _Toc158999019]There are no Local 2D or Local 3D shapes defined without uncertainty.
[bookmark: _Toc158999020]The traditional 3D geodetic shapes with uncertainty are defined with only one confidence, while the later introduced high accuracy 3D geodetic shapes are defined with both a horizontal and vertical confidence, and the most recent Local 3D point with uncertainty is defined with only one confidence value.
[bookmark: _Toc158999021]For smooth location information representation between indoor and outdoor, the indoor position estimates need to be associated to an altitude with respect to the WGS84 ellipsoid in the same way as the geodetic coordinates
The extension of the LPP ReferencePoint IE to incorporate the CoordinateID was suggested to combine as one CHOICE the CoordinateID with a 2D local origin via an Ellipsoid-Point instance, which is of too low accuracy and lacks altitude.
[bookmark: _Toc158999022]A local origin is known perfectly known and is typically not only a reference point for translating indoor location information to an absolute coordinate system – it is typically measured or estimated and therefore should at least optionally be associated to a corresponding uncertainty.
[bookmark: _Toc158999023]The local coordinate system cannot be aligned to the building, when it is de facto standard in some applications, for example floor plans or blueprints, to align the local cartesian coordinate system to the building frame, not to north-east  

Given RAN2s documented positioning expertise, we have the following proposal:

[bookmark: _Toc158956116][bookmark: _Toc158956369][bookmark: _Toc158960001]Discuss suitable representations for local 2D/3D in consideration of the above observations.
[bookmark: _Toc158956117][bookmark: _Toc158956370][bookmark: _Toc158960002]Send an LS to CT4 CC SA2 about conclusions from the discussion


 
[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 traditional shapes 1 and 2 are defined both with and without uncertainty, while the more recent 3 and 4 are only defined with uncertainty.
Observation 2	There is no high accuracy point or high accuracy point with altitude defined, while there is an encoding in TS 23.032 for a high accuracy point and a high accuracy altitude.
Observation 3	There are no Local 2D or Local 3D shapes defined without uncertainty.
Observation 4	The traditional 3D geodetic shapes with uncertainty are defined with only one confidence, while the later introduced high accuracy 3D geodetic shapes are defined with both a horizontal and vertical confidence, and the most recent Local 3D point with uncertainty is defined with only one confidence value.
Observation 5	For smooth location information representation between indoor and outdoor, the indoor position estimates needs to be associated to an altitude with respect to the WGS84 ellipsoid in the same way as the geodetic coordinates
Observation 6	A local origin is known perfectly known and is typically not only a reference point for translating indoor location information to an absolute coordinate system – it is typically measured or estimated and therefore should at least optionally be associate to a corresponding uncertainty.
Observation 7	The local coordinate system cannot be aligned to the building, when it is de facto standard in some applications, for example floor plans or blueprints, to align the local cartesian coordinate system to the building frame, not to north-east
[bookmark: _Ref189046994]
Based on the discussion in the previous sections we propose the following:
Proposal 1	Discuss suitable representations for local 2D/3D in consideration of the above observations.
Proposal 2	Send an LS to CT4 CC SA2 about conclusions from the discussion
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