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(54) Antenna device of a base station of a mobile telecommunication network.

(57) An antenna device for a base station of a
mobile telecommunication network, comprising at least
two linear phased-array antennas, with the longitudinal
direction of each phased-array antenna being directed
at least substantially vertically, the at least three
phased-array antennas being jointly accommodated in
a tubular housing, with the longitudinal direction of the
housing being directed at least substantially vertically.
Because the phased-array antennas are jointly accom-
modated in a single tubular housing, the visual appear-
ance of the antenna is experienced as particularly
attractive. The antenna has the appearance of a mast
and is therefore hardly noticeable. The housing func-
tions as a radome. An additional advantage of the hous-
ing is that the phased-array antennas are protected
from weather influences.
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Description

[0001] This invention relates to an antenna device for
a base station of a mobile telecommunication network,
comprising at least two dual-polar phased-array anten-
nas, the longitudinal direction of each phased-array
antenna being directed at least substantially vertically.
[0002] Such an antenna device is known per se and is
utilized inter alia in the GSM telecommunication net-
work.
[0003] The known antenna device is often positioned
on the roof of a building to enable coverage of the sur-
roundings around the building. In particular, the antenna
device comprises three phased-array antennas which
are arranged at an angle of 120° relative to each other.
Such a known, integrated high-gain cross-polarization
antenna has, as such, good technical properties.
[0004] A disadvantage of the known antenna device,
however, is that it is often experienced as visually unat-
tractive. This makes it less and less easily acceptable
that such an antenna device is positioned on top of a
building. In particular when it is desired to direct the
angle of elevation of the individual phased-array anten-
nas over the horizon (zero degrees of elevation), the
antenna device becomes visually unattractive in that the
individual phased-array antennas must be directed
upwards at an angle of about 6° with respect to the ver-
tical. The angle which the longitudinal direction of a
phased-array antenna makes with that vertical for a net
zero degree elevation then corresponds to the angle
which the antenna beam of the phased-array antenna
makes with this antenna.
[0005] The object of the invention is to provide a solu-
tion to the problem outlined. The antenna device
according to the invention is accordingly characterized
in that the at least two phased-array antennas are jointly
accommodated in a tubular housing, the longitudinal
direction of the housing being directed at least substan-
tially vertically.
[0006] Because the phased-array antennas are jointly
accommodated in a single tubular housing, the visual
appearance of the antenna is experienced as particu-
larly attractive. The antenna has the appearance of a
slender mast and is therefore hardly noticeable. The
housing functions as a radome. An additional advan-
tage of the housing is that the phased-array antennas
are protected from weather influences.
[0007] Preferably, the antenna device is further char-
acterized in that each phased-array antenna comprises
a number of antenna elements arranged relative to
each other in vertical direction.
[0008] More particularly, it further holds that the
antenna device comprises at least one antenna beam
forming unit which is electrically connected to the
antenna elements of at least one of the phased-array
antennas for processing in combination transmitted
and/or received signals of the antenna elements, so that
an antenna beam is formed when the phased-array

antenna in question is used as a transmitting and/or
receiving antenna, respectively.

[0009] In such a device, a very high gain for each
phased-array antenna can be realized. According to a
further aspect of the invention, the antenna beam form-
ing unit includes means for electrically setting the eleva-
tion of the antenna beam. It is therefore not necessary,
as in the known device, to mechanically set the longitu-
dinal direction of the antenna array relative to the verti-
cal for setting the elevation of the antenna beam.
Instead, the vertical direction mentioned can be main-
tained unaltered. According to the invention, the eleva-
tion of the antenna beam is set in that, using the
antenna beam forming unit, the phase relation of the
above-mentioned transmitted and/or received signals
relative to each other is regulated in a manner known
per se.
[0010] Preferably, the antenna beam forming unit is
accommodated in the housing and can be remotely
controlled for the purpose of setting the angle of eleva-
tion of the phased-array antennas in question.
[0011] The invention will now be further elucidated
with reference to the drawing, wherein:

Fig. 1 shows an elevational view of a possible
embodiment of an antenna device according to the
invention;
Fig. 2 shows a transparent view of the antenna
device according to Fig. 1;
Fig. 3 shows a transparent top plan view of the
antenna device according to Fig. 1;
Fig. 4a shows a side view of an antenna beam of
one of the phased-array antennas of the antenna
device according to Fig. 1;
Fig. 4b shows a side view of an antenna beam of
one of the phased-array antennas of the antenna
device according to Fig. 1;
Fig. 4c is a top plan view of the antenna beams of
the phased-array antenna of the antenna device
according to Fig. 1; and
Fig. 5 shows an alternative embodiment of an
antenna device according to the invention.

[0012] In Figs. 1-3, reference numeral 1 designates an
antenna device for a base station of a mobile telecom-
munication network. The mobile telecommunication
network can consist, for instance, of a GSM network,
known per se.
[0013] The antenna device comprises at least two
dual-polar, also known per se under the name of cross-
polar, phased-array antennas 2.i (i = 1, 2, 3, ...). In this
example, the antenna device comprises three phased-
array antennas 2.1, 2.2, 2.3. In this example, each
phased-array antenna comprises a rectangular platelike
support 4. The longitudinal direction of the platelike sup-
port 4, in use, is directed vertically. Mounted on the
platelike support 4 are a number of antenna elements 6
arranged relative to each other in vertical direction. The
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antenna elements 6 are designed as dipole elements,
known per se. Further, on opposite sides of the dipole
elements, reflector plates 8 are arranged. In this exam-
ple, therefore, each phased-array antenna is built up
from a support 4, dipole elements 6 and reflector plates
8.

[0014] The three phased-array antennas 2.1, 2.2 and
2.3 are arranged at an angle α of 120° relative to each
other in the horizontal plane. The three phased-array
antennas are jointly accommodated in a tubular housing
10. The longitudinal direction of the housing 10, in use,
is directed at least substantially vertically. The housing
10 constitutes a radome for the three phased-array
antennas and to that end is manufactured from a mate-
rial which is known to be usable for a radome. In this
example, the tubular housing has a circular cross sec-
tion, as can be seen in Fig. 3. Accordingly, the tubular
housing is in the form of a cylinder.
[0015] As can be seen in Fig. 2, each of the phased-
array antennas 2.1, 2.2, and 2.3 is positioned on a mast
12. In this example, the mast 12 is also accommodated
in the housing 10. This provides the advantage that, as
appears from Fig. 1, the antenna device as a whole has
the form of a tube or mast. As a consequence, the visual
impact of the antenna device when placed on a building
is exceedingly slight.
[0016] As is known per se, a linear array antenna
which is vertically arranged has the property that it has
an antenna beam which is relatively narrow in vertical
direction and relatively wide in horizontal direction. For
obtaining such an antenna beam, the received signals
of each of the antenna elements of a phased-array
antenna 2.i are applied via lines 13 to an antenna beam
forming unit 14.i.
[0017] The antenna beam forming unit 14.i is known
per se and will therefore not be elucidated in detail here.
It is noted, however, that the received signals of the
antenna elements 6 are processed in combination for
obtaining the antenna pattern when the phased-array
antenna is used as receiving antenna. To that end, the
antenna beam forming unit 14.i comprises delay lines to
combine the received signals with appropriate delays. In
this example, the antenna beam forming unit is also
suited to supply transmitting signals to the various
antenna elements of the phased-array antenna 2.i. The
mutual phase differences of the various signals that are
supplied to the antenna elements are such that the
antenna pattern has a desired elevation. This aspect of
the antenna beam forming unit is also known per se and
can be realized using delay lines and will therefore not
be further explained. The antenna beam forming unit
further comprises means for electrically setting and var-
ying the elevation of the antenna beam. This can be
realized by setting and varying the delay lines accord-
ingly.
[0018] As shown in Fig. 4a, the longitudinal direction
of a vertical cross section of the antenna beam can be
directed horizontally. It is also possible that the antenna

beam, using the beam forming unit, is set such that the
longitudinal direction of the vertical cross section of the
antenna pattern is directed slightly obliquely down-
wards, thereby including an angle β with the horizontal.
The angle β can have a value of, for instance, about 6°.
Of course, it is also possible that the antenna beam,
instead of being directed downwards, as shown in Fig.
4b, is directed upwards. Preferably, the antenna beam
forming unit includes means for remotely setting the ele-
vation of the antenna beam. To that end, the antenna
beam forming unit can be remotely controlled both via a
wireless connection and via a wire connection. In this
example, the antenna beam forming unit 14.i is accom-
modated in the housing 10.

[0019] Fig. 4c shows a horizontal cross section 18.i of
the antenna beam 16.i of the phased-array antennas
2.i. As is quite apparent, each antenna pattern has a
horizontal 3dB beam width greater than 65°. The conse-
quence is that the entire surroundings are covered by
the antenna device.
[0020] In this example, each phased-array antenna 2.i
is electrically coupled to an associated beam forming
unit 14.i. The elevations of the antenna beams of the
various phased-array antennas can therefore be set
independently of each other.
[0021] The invention is not in any way limited to the
embodiments outlined hereinbefore. For instance, the
mast 12 can also be formed by the housing 10 itself. In
fact, the mast 12 in Fig. 2 can then be omitted. Also, it is
possible for the antenna device not to have a mast at all.
This situation is shown in Fig. 5. In this example, the
antenna device is positioned on a construction 18. The
construction 18 can, for instance, be a part of a building.
[0022] Such variants are understood to fall within the
scope of the invention.

Claims

1. An antenna device for a base station of a mobile tel-
ecommunication network, comprising at least two
dual-polar phased-array antennas, with the longitu-
dinal direction of each phased-array antenna being
directed at least substantially vertically, character-
ized in that the at least two phased-array antennas
are jointly accommodated in a tubular housing, with
the longitudinal direction of the housing being
directed at least substantially vertically.

2. An antenna device according to claim 1, character-
ized in that each phased-array antenna comprises
a number of antenna elements arranged relative to
each other in vertical direction.

3. An antenna device according to claim 2, character-
ized in that the antenna device further comprises at
least one antenna beam forming unit which is elec-
trically connected to the antenna elements of at
least one of the phased-array antennas for process-
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ing in combination transmitting and/or received sig-
nals of the antenna elements, so that an antenna
beam is formed when the at least one phased-array
antenna in question is used as a transmitting and/or
receiving antenna, respectively.

4. An antenna device according to claim 3, character-
ized in that the antenna beam forming unit com-
prises means for electrically setting the elevation of
the antenna beam.

5. An antenna device according to claim 4, character-
ized in that the antenna beam forming unit com-
prises means for remotely setting the elevation of
the antenna beam.

6. An antenna device according to any one of claims
3-5, characterized in that the antenna beam form-
ing unit is accommodated in the housing.

7. An antenna device according to any one of claims
3-6, characterized in that each phased-array
antenna is electrically connected to an antenna
beam forming unit.

8. An antenna device according to any one of claims
3-7, characterized in that the beam width in hori-
zontal direction is greater than the beam width in
vertical direction.

9. An antenna device according to any one of the pre-
ceding claims, characterized in that the antenna
device further comprises a mast on which the
phased-array antennas are positioned.

10. An antenna device according to claim 9, character-
ized in that the mast is also accommodated in the
housing.

11. An antenna device according to claim 9, character-
ized in that the mast is formed by the housing.

12. An antenna device according to any one of the pre-
ceding claims, characterized in that the antenna
device comprises three phased-array antennas
which are arranged at an angle of 120 degrees rel-
ative to each other in the horizontal plane.
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