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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Intelligent Transport Systems
(ITS).

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document specifies the Release 2 of the Geographical Area Definition.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found in the
ETSI docbox.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

Not applicable.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long-term validity.

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

Not applicable.
3 Definition of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the following terms apply:

location referencing: method for referencing a location to facilitate the exchange of location-related information

3.2 Symbols

For the purposes of the present document, the following symbols apply:

a the distance between the centre point and the short side of arectangle (perpendicular bisector of
the long side) or the length of the short semi-axis of an ellipse

b the distance between the centre point and the long side of a rectangle (perpendicular bisector of the
short side) or the length of the long semi-axis of an ellipse

F function to determine the spatial characteristics of apoint P(x,y) relative to a geometric shape

P(x,y) point in a Cartesian coordinate system

r radius of acircle

ETSI
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X abscissa of a Cartesian coordination system with the origin in the centre of the geographical area
and parallel to the long side of a geometric shape
y ordinate of a Cartesian coordination system with the origin in the centre of the geographical area

and parallel to the short side of a geometric shape
azimuth angle of the long side of arectangle or the long semi-axis of an ellipse
0] zenith angle of the long side of arectangle or the long semi-axis of an ellipse

3.3 Abbreviations

Void.

4 Definition of geographical areas

4.1 Overview

Geographical areas shall be specified by geometric shapes. The following geographical areas are defined:
J circular area;
. rectangular area; and
. eliptical area.

Figure 1 depicts all shapesin asingle drawing. The shapes are detailed in the following clauses.

Figure 1. Overview of geometric shapes for the definition of geographical areas

4.2 Definition of a circular area

The circular area shall be described by a circular shape with a single point A that represents the centre of the circle and a
radiusr as shown in figure 2.

ETSI
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Figure 2: Circular area

4.3 Definition of a rectangular area

The rectangular area shall be defined by a rectangular shape (figure 3) with point A that represents the centre of the
rectangle and the following parameters:

a thedistance between the centre point and the short side of the rectangle (perpendicular bisector of the short
side);

b  the distance between the centre point and the long side of the rectangle (perpendicular bisector of the long
side);

0 azimuth angle of the long side of the rectangle.

Figure 3: Rectangular area

4.4 Definition of an elliptical area

The elliptical area shall be defined by an elliptical shape (figure 4) with point A that represents the centre of the ellipse
and the following parameters:

a thelength of the long semi-axis;
b  thelength of the short semi-axis;

0 azimuth angle of the long semi-axis.

ETSI
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Figure 4: Elliptical area

) Elementary geometry

5.1 Geometric function F to determine spatial characteristics of
a point P(x,y)

This clause defines a function F that an I TS station can use to determine whether a point P(x,y) islocated inside,
outside, at the centre, or at the border of a geographical area. The function has the following properties:

=1 for x=0and y =0 (at thecentre point)
>0 insidethegeographical area

F(xy) ¢~ .
=0 at theborder of the geographical area
<0 outside the geographical area
where; X, y are the geographical coordinates of P.

The function F(x,y) assumes the canonical form of the geometric shapes: The Cartesian coordinate system hasits origin
in the centre of the shape. Its abscissais parallel to the long side of the shapes. Point P is defined relative to this
coordinate system.

52 Geometric function F for a circular area

For acircular areathe function F is defined by equation (1).

2 2
F(xy)=1- (ﬁj - (lj )
r r

5.3 Geometric function F for a rectangular area

For arectangular areathe function F is defined by equation (2).

2 2
F(x, y):Minimun{l—(fj ,1—{XJ J (2
a b
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54 Geometric function F for an elliptical area

For an elliptical areathe function F is defined by equation (3).

X 2 y 2
F (X, y) =1- (Ej — [Bj (3)
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