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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply.

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.

Absolute Position:A position expression described in the Geodetic Coordinate reference system . 

4
Reference system

4.1Geodetic Coordinate Reference System 
The Geodetic Coordinate 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
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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.

4.2 the local north-east-down (NED) coordinate system 

To support IMU positioning method, the local north-east-down (NED) coordinate system is necessary to be used as a local reference system to describe measurements from IMU sensors.The local NED coordinate system is also known as a navigation or ground coordinate system. It is a coordinate frame fixed to the earth’s surface. Based on the WGS 84 ellipsoid model, its origin and axes are defined as the following:
1. The origin (denoted by On) is arbitrarily fixed to a point on the earth’s surface.
2. The X-axis (denoted by Xn) points toward the ellipsoid north (geodetic north).
3. The Y-axis (denoted by Yn) points toward the ellipsoid east (geodetic east).
4. The Z-axis (denoted by Zn) points downward along the ellipsoid normal.
The local NED frame plays a very important role in IMU navigation.For UE IMU positioning,short-range movement of UE could be carried out within this frame.Coordinate vectors expressed in the local NED coordinate system are denoted with a subscript n. More specifically, the position vector, 
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, the velocity vector, 
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, of the NED coordinate system are adopted and are, respectively, defined as
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The transformation matrix between the two coordinate systems could be calculated according to their definition and origin point position.
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.

-     NED coordinate point with uncertainty sphere

Each shape is discussed individually.

5.8 NED coordinate point with uncertainty sphere

The description of an “NED coordinate point with uncertainty sphere” is characterized by a three dimension coordinate in the local NED frame (xNorth, yEast, zDown) and a distance r(radius uncertainty). In practice, such a description can be used to refer to a point’s relative position,relative displacement inside the boundary of a sphere area with radius r in a local NED frame before transformed to Geodetic Coordinate system. The confidence level with which the position of a target entity is included within the shape is also included.
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