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�
Foreword


To be drafted by the ETSI Secretariat.


�
Blank page


�
1	Scope


This European Telecommunication standard (ETS) defines an intermediate universal geographical area description that subscriber applications or GSM services can use and the network can convert into an equivalent radio coverage map.


For GSM services that 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).


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 this ETS. 


2	Normative references


This ETS incorporates by dated or undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references subsequent amendments to, or revisions of, any of these publications apply to this ETS only when incorporated in it by amendment or revision. For undated references the latest edition of the publication referred to applies.





3	Definitions, symbols and abbreviations


3.1	Definitions


For the purposes of this ETS the following definitions apply.


Service Requester: Entity, which uses the Geographical area description in any protocol to inform the network about a defined area


3.2	Symbols


3.3	Abbreviations


For the purposes of this ETS the following abbreviations apply.


GAD	Geographical Area Description


GPS	Global Positioning System


WGS	World Geodetic System


4	Reference system


The reference system chosen for the coding of locations is the World Geodetic System 1984, WGS 84, (also used by the Global Positioning System, GPS). The origin of the WGS 84 coordinate 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 relevant dimensions are as follows:


Major Axis (a) = 6378137 m


Minor Axis (b) = 6356752.314 m


First eccentricity of the ellipsoid � EINBETTEN Equation.2  ��� 


Coordinates are then expressed in terms of longitude and latitude relevant to this ellipsoid. The range of longitude is -180�SONDZEICHEN 176 \f "Symbol"� to +180�SONDZEICHEN 176 \f "Symbol"�, and the range of latitude is -90�SONDZEICHEN 176 \f "Symbol"� to +90�SONDZEICHEN 176 \f "Symbol"�. 0�SONDZEICHEN 176 \f "Symbol"� longitude corresponds to the Greenwich Meridian, and positive angles are to the East, while negative angles are to the West. 0�SONDZEICHEN 176 \f "Symbol"� latitude corresponds to the equator, and positive angles are to the North, while negative angles are to the South.


5	Shapes


The Shapes used to describe the area of interest are most likely to be derived from an operator using a computer to "pull" a required shape to meet its need. Therefore the following possibilities can be foreseen for suitable shapes:


-	Point;


-	Circle;


-	Ellipse;


-	Square;


-	Rectangle;


-	Polygon;


-	Corridor;


-	Multiple Shapes.





Each shape is discussed individually.


5.1	Point (on the reference ellipsoid)


� REF _Ref334413301 \* FORMATVERBINDEN �Figure 1� shows a point on the ellipsoid is indicated by two coordinates: a longitude and a latitude.


The latitude is the angle the horizontal plane has with perpendicular to the tangent at the surface. The angle between the vertical plane and the plane defined by the point and the minor axis is called longitude.





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH \r 1 �1�: Description of a Point as two coordinates


�
5.2	Circle


A circle is described by an origin (= a point), and a radius (= d/2) , as shown in figure 2.





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �2�: Description of a Circle





5.3	Ellipse


An ellipse is a logical extension to the circle, and is described by an origin, a half major axis (in this case a/2) and a half minor axis (in this case b/2). If b>a then the ellipse lies North-South, instead of East-West.





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �3�: Description of an Ellipse


�



5.4	Square


A square is described in an identical manner to a circle, i.e. an origin and a half-width (w/2).





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �4�: Description of a Square





5.5	Rectangle


The rectangle is described in an identical manner to an ellipse, i.e. an origin, a half major-axis (a/2) and a half minor axis (b/2). If b>a then the rectangle lies North-South, instead of East�West.





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �5�: Description of a Rectangle


�
5.6	Polygon


A polygon is an arbitrary shape described by a series of points (in this case A to E). The minimum number of points allowed is 3, and the maximum number of points allowed is 15. The points shall be connected in the order that they are given, i.e., A appears before B, etc. The last point is connected to the first and the connected lines shall not cross another line. The described area is situated to the right. 





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �6�: Description of a Polygon


5.7	Corridor


A simple corridor is defined by two points and one Half-width (Square). A complex corridor is described by a series of connected single corridors. A complex corridor is shown below by a series of points (in this case O1 to O4) and half-widths (w1/2 to w3/2). The minimum number of points allowed is 2 (i.e. a simple corridor), and the maximum number of points allowed is 16 (equal to 15 connected rectangles - a complex corridor). The corridors should be connected sequentially, and the intended area is the union of the corridors (compare the dotted and filled lines).





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �7�: Description of a Corridor


�
5.8	Multiple shapes


A Multiple shape consists of two or more shapes which are described seperately. The shapes are completely independent but may overlap. The intended area is the union of the different areas. The maximum number of shapes is limited to 15.





� EINBETTEN Designer  ���


Figure � SEQ Figure \* ARABISCH �8�: Description of Multiple Shapes


�
6	Resolution


6.1	Point


All points described should be given with an accuracy of less than 3m at the equator, thereby requiring 23 bits/angle. This high level of accuracy is a safeguard to avoid gross inaccuracies occurring when mapping from geographic areas to physical network addresses. The degrees of longitude and latitude ranges between -180( to 180(, -90( to 90( respectively. The values are coded in a 23 bit number N and additionally 1 bit is used to define the sign. The relationsship between the transferred value N and the value of latitude and longitude X (degree) is as follows:


� EINBETTEN Equation  ���


6.2	Widths


Barring the point and polygon, all the shapes require width information. Since geographical areas can vary between highly local and super-regional / national level of interest, a method of describing the widths has been sought which is both flexible (can cover the wide differences in range) and efficient. The proposed solution makes use of a variation on the Binomial expansion, namely:


� EINBETTEN Equation  ���


With C = 10; x = 0.1 and 0 �SONDZEICHEN 163 \f "Symbol"� N �SONDZEICHEN 163 \f "Symbol"� 127, a suitably useful range between 0 and 1800 km is achieved for the half-widths, while still being able to code down to values as small as 1m. Therefore, the only information that has to be transferred is the binary value of the exponent (N), which requires 7 bits.


Table � SEQ Table\* ARABISCH \* FORMATVERBINDEN �1�: Example values for the Half-width Function


Value of Exponent�
Value of Half-width�
�
0�
0 m�
�
1�
1 m�
�
2�
2.1 m�
�
-�
-�
�
20�
57.3 m�
�
-�
-�
�
40�
443 m�
�
-�
-�
�
60�
3 km�
�
-�
-�
�
80�
20 km�
�
-�
-�
�
100�
138 km�
�
-�
-�
�
120�
927 km�
�
-�
-�
�
127�
1800 km�
�



�
7	General message format and information elements coding


The figures in this Clause describe message contents. Within each octet, the bit designated "bit 1" is transmitted first, followed by bit 2, 3, 4 etc. Similarly, the octet shown at the top of each figure is sent first.


7.1	Overview


Every Geographical Area Message shall consist of the following parts:


-	Element Identity;





-	Type of Shape;





-	Length Indicator





-	Shape Description.





This organisation is illustrated in the example shown in � REF _Ref334407216 \* FORMATVERBINDEN �Figure 9�.


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �9�: General message organisation example


7.2	Element Identity


The purpose of the Element Identity is to identify messages belonging to the geographical area description. The Element Identity  is coded as shown in � REF _Ref340568854 \* FORMATVERBINDEN �Table 2�.


Table � SEQ Table\* ARABISCH \* FORMATVERBINDEN �2�: Coding of Element Identity





Bits�
�
�
 8 7 6 5 4 3 2 1�
�
�
 0 0 0 0 0 0 0 0�
Geographical area description�
�



Bit 8 is reserved for possible future use as an extension bit.


7.3	Type of Shape 


The Type of Shape information field identifies the type, which is being coded in the Shape Description. The Type of Shape is coded as shown in � REF _Ref334407039 \* FORMATVERBINDEN �Table 3�.


Table � SEQ Table\* ARABISCH \* FORMATVERBINDEN �3�: Coding of Type of Shape





Bits�
�
�
4 3 2 1�
�
�
0 0 0 0�
Point�
�
0 0 0 1�
Circle�
�
0 0 1 0�
Ellipse�
�
0 0 1 1�
Square�
�
0 1 0 0�
Rectangle �
�
0 1 0 1�
Polygon�
�
0 1 1 0�
Corridor�
�
0 1 1 1�
Multiple shapes�
�
1 x x x�
for futher use�
�



7.4	Length Indicator


The Length Indicator information field defines the binary coded number of


points in case of a Polygon


single Corridors in case of a Corridor


single shapes in case of a Multiple Shape


For all other shapes the information field should be treated as spare bits


7.5	Shape description


Depending on the Type of Shape, the shape description consist of different information elements.


7.5.1	Point


The coding of a point is described in � REF _Ref340569111 \* FORMATVERBINDEN �Figure 10�. 





� EINBETTEN MSDraw  ���


Figure � SEQ Figure \* ARABISCH �10�: Shape description of a point


Sign LON:	


Longitude = East / West


	Bit value 0 = +ve = East


	Bit value 1 = -ve = West





Degrees of Longitude:


Bit 1 of octet 1 is the low order bit





Sign LAT:


Latitude = North / South


	Bit value 0 = +ve = North


	Bit value 1 = -ve = South





Degrees of Latitude:


Bit 1 of octet 4 is the low order bit


7.5.2	Circle


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �11�: Shape description of a circle 


Radius:	Bit 1 of octet 7 is the low order bit


7.5.3	Ellipse


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �12�: Shape description of a ellipse 


Half-width 1:	Bit 1 of octet 7 is the low order bit





Half-width 2:	Bit 1 of octet 8 is the low order bit


7.5.4	Square


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �13�: Shape description of a square 


Half-width: 	Bit 1 of octet 7 is the low order bit


7.5.5	Rectangle


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �14�: Shape description of a rectangle 





Half-width 1:	Bit 1 of octet 7 is the low order bit


Half-width 2:	Bit 1 of octet 8 is the low order bit


7.5.6	Polygon


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �15�: Shape description of a polygon 


The number of points ranges between 3 and 15.


7.5.7	Corridor


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �16�: Shape description of a corridor 


The number of corridors n ranges between 1 and 15.	 Each corridor is defined by two points and one Half-width (Square). The numbers of points are n+1.





Half-width:	Bit 1 of each Half-width octet is the low order bit


�
7.5.8	Multiple shapes


The coding of Multiple Shapes is described in � REF _Ref334407330 \* FORMATVERBINDEN �Figure 17�. The length of the shape description is defined by the Type of Shape.


�EINBETTEN MSDraw   \* FORMATVERBINDEN���


Figure � SEQ Figure \* ARABISCH �17�: Shape description of multiple shapes


Type of Shape: 	The Type of Shape information field is coded as shown in � REF _Ref334407039 \* FORMATVERBINDEN �Table 3� 





The shape description field is described in subclauses 7.5.1 to 7.5.7


�
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