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***** BEGIN 1st CHANGE *****
[bookmark: _Toc524940629][bookmark: _Toc44936465]1	Scope
The present document defines an intermediate universal Geographical Area Description which subscriber applications,  GSM, or UMTS, EPS or 5GS services can use and the network can convert into an equivalent radio coverage map.
For GSM, or UMTS, EPS or5GS services which involve the use of an "area", it can be assumed that in the majority of cases the Service Requester will be forbidden access to data on the radio coverage map of a particular PLMN and that the Service Requester will not have direct access to network entities (e.g. BSC/BTS, or RNC/Node B, eNB or NG-RAN).
The interpretation by the PLMN operator of the geographical area in terms of cells actually used, cells that are partly within the given area and all other technical and quality of service aspects are out of the scope of the present document.
This specification also provides a description of velocity that may be associated with a universal Geographical Area Description when both are applied to a common entity at a common time.

***** NEXT CHANGE *****
[bookmark: _Toc524940632][bookmark: _Toc44936468][bookmark: _Toc19105738][bookmark: _Toc27821154][bookmark: _Toc36124493][bookmark: _Toc36124933][bookmark: _Toc36125092][bookmark: _Toc45009397][bookmark: _Toc19105745][bookmark: _Toc27821161][bookmark: _Toc36124500][bookmark: _Toc36124940][bookmark: _Toc36125099][bookmark: _Toc45009404][bookmark: _Toc19105783][bookmark: _Toc27821199]3.1	Definitions
For the purposes of the present document, the following definitions apply.
Local Co-ordinates: co-ordinates relative to a local Cartesian System whose origin may have a known WGS84 location. Local Co-ordinates are only applicable in 5GS.
Service Requester: Entity, which uses the Geographical Area Description in any protocol to inform the network about a defined area.
Target: Entity whose precise geographic position is to be described.


***** NEXT CHANGE *****
[bookmark: _Toc524940634][bookmark: _Toc44936470]4	Reference system
Except for local co-ordinates, tThe reference system chosen for the coding of locations is the World Geodetic System 1984, (WGS 84), which is also used by the Global Positioning System, (GPS). The origin of the WGS 84 co-ordinate system is the geometric centre of the WGS 84 ellipsoid. The ellipsoid is constructed by the rotation of an ellipse around the minor axis which is oriented in the North-South direction. The rotation axis is the polar axis of the ellipsoid, and the plane orthogonal to it and including the centre of symmetry is the equatorial plane.
The relevant dimensions are as follows:
Major Axis (a) = 6378137 m
Minor Axis (b) = 6356752,314 m

First eccentricity of the ellipsoid	
Co-ordinates are then expressed in terms of longitude and latitude relevant to this ellipsoid. The range of longitude is ‑180° to +180°, and the range of latitude is -90° to +90°. 0° longitude corresponds to the Greenwich Meridian, and positive angles are to the East, while negative angles are to the West. 0° latitude corresponds to the equator, and positive angles are to the North, while negative angles are to the South. Altitudes are defined as the distance between the ellipsoid and the point, along a line orthogonal to the ellipsoid.
[bookmark: _Hlk61344117]Local co-ordinates are relative to a known reference point defined by an unique reference point identifier. Local co-ordinates are then expressed in a local Cartesian co-ordinates system relative to the reference point.


***** NEXT CHANGE *****

[bookmark: _Toc524940635][bookmark: _Toc44936471]5	Shapes
The intention is to incorporate a number of different shapes, that can be chosen according to need.
-	Ellipsoid Point;
-	Ellipsoid point with uncertainty circle;
-	Ellipsoid point with uncertainty ellipse;
-	Polygon;
-	Ellipsoid point with altitude;
-	Ellipsoid point with altitude and uncertainty ellipsoid;
-	Ellipsoid Arc;
-	High Accuracy Ellipsoid point with uncertainty ellipse;
-	High Accuracy Ellipsoid point with altitude and uncertainty ellipsoid;.
-	Local 2D point with uncertainty ellipse (only in 5GS);
-	Local 3D point with uncertainty ellipsoid (only in 5GS).
Each shape is discussed individually.

***** NEXT CHANGE *****
[bookmark: _Toc524940643][bookmark: _Toc44936479]5.x	Local 2D point with uncertainty ellipse
The "local 2D point with uncertainty ellipse" is characterised by a point described in 2D local co-ordinates with origin in a known reference location, distances r1 and r2 and an angle of orientation A. The local Cartesian co-ordinates system and the reference location shall be identified with a unique identifier. It describes formally the set of points which fall within or on the boundary of an ellipse with semi-major axis of length r1 oriented at angle A (0 to 180o) measured clockwise from north and semi-minor axis of length r2. The confidence level with which the position of a target entity is included within this set of points is also included with this shape.
This shape is only applicable to 5GS.
5.y	Local 3D point with uncertainty ellipsoid
The "local 3D point with uncertainty ellipsoid" is characterised by a point described in 3D local co-ordinates with origin in a known reference location, distances r1 (the "semi-major uncertainty"), r2 (the "semi-minor uncertainty") and r3 (the "vertical uncertainty") and an angle of orientation A (the "angle of the major axis"). The local Cartesian co-ordinates system and the reference location shall be identified with a unique identifier. It describes formally the set of points which fall within or on the surface of a general (three dimensional) ellipsoid centred on a 3D point whose real semi-major, semi-mean and semi-minor axis are some permutation of r1, r2, r3 with r1  r2. The r3 axis is aligned vertically, while the r1 axis, which is the semi-major axis of the ellipse in a horizontal plane, is oriented at an angle A (0 to 180 degrees) measured clockwise from north. The confidence level with which the position of a target entity is included within the shape is also included.
This shape is only applicable to 5GS.
***** END OF CHANGES *****
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