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Specification

Title of Invention
Base station panel antenna with dual-polarized radiating elements and

shaped reflector

Background of the Invention

The present invention relates generally to dual polarization antenna
arrays and more specifically to base station panel antennas comprising
a plurality of dual-polarized radiating elements capable of receiving
and/or transmitting electromagnetic waves having two different

orthogonal polarizations.

Base station panel antennas used to provide radio coverage for cellular
communication systems commonly operate with dual polarizations. Such
base station panel antennas, for example the one disciosed in US Patent
6,025,798, typically comprise an array of dual polarized radiating

elements mounted on a substantially flat and rectangular reflector.

In the development of the radiating portion of dual polarized panel
antennas for cellular mobile base stations it is difficult to obtain a
combination of physical dimensions that simulianecusly satisfies several
antenna performance characteristics such as the antenna beamwidth,
the front-to-back ratio, and the cross-polar discrimination, particularly

over a wide range of azimuth angles.

Summoary of the Invention
It is the object of the invention to provide a new base station panel

antenna with improved antenna performance characteristics.

The object is achieved by a base station panel antenna for use in cellular

communication systems comprising at least an array of dual polarized
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radiating elements mounted on a reflector structure for reflecting
polarized radio frequency signals wherein the reflector structure has ¢

horn-like shape for each radiating element.

According to a preferred embodiment of the invention, the shaped
reflector structure of the base station panel antenna has a "conical” horn
shape or a "pyramidal” horn shape associated with edch radiating
element. The sides of each hom-like shaped module could be planar,

curved or stepped.

The principle of shaping an antenna reflector is weill established, for
example shaped parabolic antennas for satellite communications.
However the objective in those known cases is quite different and usually
relates to optimizing the radiating performance in the direction of
maximum radiation, which is the on-axis direction. Also, since those
known antennas are basically unidirectional there is no need to optlimize

their wide-angle performance.

The base station panel antenna according o the current invention
presents technical and manufacturing advantages over other known
dual-polarized array approaches. From extensive electromagnetic
rnodeling it has been found that if the usual planar or box-shaped
"backplane” or "groundplane" is replaced by the tapered horn-like
reflector structure of the invention, the wide angle radiating
characteristics can be significantly improved, increasing the
discrimination between the two polarization fields at wide azimuth angles
from the peak of the main beam, while simultaneously improving several
other conditions such.as the azimuth beamwidth and the front-to-back

ratio.

Other advantageous configurations of the invention emerge from the

dependent claims, the following description and the drawings. For
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example it is seen advantageous that the reflector structure of the panel
antenna according to the invention can be manufactured with low cost
e.g. by metal stamping, metal die-casting or metal-plated plastic

injection molding, and in modular way, which faciliiates antenna design

scalability.

An embodiment example of the invention is now explained with the aid

of Figures 1 and 2.

Detailed Description of the Drawings

Figure 1 shows a base station panel antenna 1 for use in cellular
communication systems according to the invention with a 1x3 array of
dual-polarized radiating elements 2 mounted on a reflector structure 3,
having a pyramidal shape for each radiating element 2, for reflecting

polarized radio frequency sighals

Figure 2 is a shows a shaped reflector structure 3 for a base station panel

antenna according to the invention.

In the example of figure 2 the reflector 3 has three modules 3A, 3B, 3C of
pyramidal shape, one for each dual-polarized radiating element of the
base station panel antenna. The sides of each pyramidal shaped module
3A, 3B, 3C are planar but alternatively, they could also be curved or

stepped in shape.
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The shaped reflector structure 3 can be manufactured in a modular way
by manufacturing each horn-like shaped module 3A, 3B, 3C separately
and then assembling them together or by manufacturing the whole

shaped reflector structure 3 in one step.

Of course it is undersiood that the base station panel antenna of the
inventionis not limited to a particular number of reflector modules, an
array of particular dual polarized radiating elements or o a particular

horn-like reflector shdpe.

Brief Description of Drawings

Fig. 1 shows a base station panel antenna for use in cellular

communication systems according to the invention.

Fig. 2 shows a shaped reflector structure for a base statfion panel antenna

according to the invention.
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Claims

1.

A base station panel antenna (1) for use in cellular communication
systems comprising at least an array of dual polarized radiating
elements (2) mounted on a reflector structure (3) for reflecting
polarized radio frequency signals characterized in that the reflector

structure has a horn-like shape for each radiating element (2).

The base station panel antenna (1} of claim 1 characterized in that

the horn-like shape is a conical horn shape or a pyramidal horn shape.

The base station panel antenna (1) of claim 1 characterized in that

the sides of the horn-like shape are planar, curved or stepped.

The panel antenna of claim 1 characterized in that the reflector
structure (3) is manufactured by metal stamping, metal die-casting or

metal-plated plastic injection molding.

The panel antenna of claim 1 characterized in that the reflector
structure (3) is manufactured by assembling a number of reflector
modules {3A, 3B, 3C).
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1. Abstract

A base station panel antenna (1) for use in cellular communication
systems comprises at least an array of dual polarized radiating elements
(2] mounted on a reflector plate {3) for reflecting polarized radio
frequency signals wherein the reflector structure presents a horn-like

shape for each radiating element.

2. Representative Drawing
Fig.1

Fig. 2
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