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(57) A wireless communication device is disclosed.
According to at least one embodiment of the present dis-
closure, a wireless communication device is provided,
comprising a first antenna housing, a mounting space

formed in at least part of the first antenna housing, and
a plurality of first antenna elements disposed in the first
antenna housing and configured to transmit and receive
a first signal.
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Description
[Technical Field]

[0001] The present disclosure relates to a wireless
communication device.

[Background Art]

[0002] The description in this section merely provides
background information on the present disclosure and
does not necessarily constitute the related art.

[0003] A wireless communication device used for
transmitting and receiving radio signals is usually in-
stalled in an outdoor environment, such as on the roof of
a building.

[0004] Research for improving the size and design of
wireless communication devices is being conducted in
various fields, in order to prevent the wireless communi-
cation devices from harming the aesthetic appearance
of the building. Yet, improvements in design and size are
being made in a limited fashion in terms of maintaining
the functionality of the wireless communication device.
[0005] In particular, with the increase in frequency
band used for communication, it is becoming inevitable
to install an additional wireless communication device.
By disposing a wireless communication device that cov-
ers a new frequency band, the space occupied by wire-
less communication devices is becoming increasingly
larger.

[0006] Anotherdrawback is that, if the frequency band
covered changes with time after the installation of a wire-
less communication device, the wireless communication
device need to be fully replaced.

[Disclosure]
[Technical Problem]

[0007] In view of this, a primary aspect of the present
disclosure is to dispose an additional communication de-
vice for another frequency band without an increase in
the size of wireless communication devices.

[0008] Another primary aspect of the present disclo-
sure is to facilitate installation by using a cartridge-type
wireless communication device without fully replacing a
wireless communication device, when an additional wire-
less communication device covering a new frequency
band needs to be disposed in an area where an existing
wireless communication device is disposed.

[0009] Yet another primary aspect of the present dis-
closure is to attach or remove a wireless communication
device that covers a new frequency band, while keeping
an existing wireless communication device operating.
[0010] A further primary aspect of the present disclo-
sure is to reduce replacement costs simply by replacing
a cartridge-type wireless communication device, if a fre-
quency band covered is changed in a place where an
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existing wireless communication device is disposed.
[0011] A further primary aspect of the present disclo-
sure is to reduce manufacturing costs by producing var-
ious kinds of small-sized, cartridge-type antennas, rather
than by producing various kinds of wireless communica-
tion devices in accordance with the frequency band cov-
ered.

[0012] The aspects of the present disclosure are not
limited to the foregoing, and other aspects not mentioned
herein will be able to be clearly understood by those
skilled in the art from the following description.

[Technical Solution]

[0013] At least one aspect of the present disclosure
provides a wireless communication device comprising:
a first antenna housing: a mounting space formed in at
least part of the first antenna housing; and a plurality of
firstantenna elements disposed in the first antenna hous-
ing and configured to transmit and receive a first signal.

[Advantageous Effects]

[0014] In accordance with an embodiment of the
presentdisclosure, a wireless communication device has
the effect of mounting a second communication device
within a mounting space without an increase in the size
of wireless communication devices, by providing the
mounting space within a first communication device.
[0015] Another advantageous effect is that the second
communication device can be easily mounted while
keeping the first communication device operating.

[Description of Drawings]
[0016]

FIG. 1 is a perspective view of a wireless communi-
cation device according to an embodiment of the
present disclosure.

FIG. 2 is a cross-sectional view taken along the line
A-A of FIG. 1.

FIG. 3 is an exploded perspective view of a wireless
communication device according to an embodiment
of the present disclosure.

FIG. 4 is an exploded perspective view of a wireless
communication device according to another embod-
iment of the present disclosure.

FIG. 5 is a view showing a dummy cover replacing
the second communication device in FIG. 3.

FIG. 6 is a view showing a dummy cover replacing
the second communication device in FIG. 4.

[Mode for Disclosure]
[0017] Hereinafter, some embodiments of the present

disclosure will be described in detail with reference to the
accompanying illustrative drawings. In the following de-
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scription, like reference numerals preferably designate
like elements, although the elements are shown in differ-
ent drawings. Further, in the following description of
some embodiments, a detailed description of related
known components and functions when considered to
obscure the subject of the present disclosure will be omit-
ted for the purpose of clarity and for brevity.

[0018] Additionally, various ordinal numbers or alpha
codes such as first, second, i), i), a), b), etc., are prefixed
solely to differentiate one component from the other but
not to imply or suggest the substances, order, or se-
quence of the components. Throughout this specifica-
tion, when a part "includes" or "comprises" a component,
the part is meant to further include other components,
not to exclude thereof unless specifically stated to the
contrary.

[0019] In this specification, "width" refers to a length in
a direction parallel to the X axis with respect to FIG. 1,
and "thickness" refers to a length in a direction parallel
to the Z axis with respectto FIG. 1. Also, "length direction"
refers to a direction parallel to the Y axis.

[0020] FIG. 1 is a perspective view of a wireless com-
munication device according to an embodiment of the
present disclosure.

[0021] FIG. 2is a cross-sectional view taken along the
line A-A of FIG. 1.

[0022] FIG.3isanexploded perspective view of awire-
less communication device according to an embodiment
of the present disclosure.

[0023] Referring to FIGS. 1 to 3, a wireless communi-
cation device 10 may include a first communication de-
vice 100 and a second communication device 200. The
first communication device 100 includes a first antenna
housing 110, a first input/output port 120, a plurality of
first antenna elements 130, and a mounting space 140.
The second communication device 200 may include a
second antenna housing 210, a second input/output port
220, and a plurality of second antenna elements 230.
[0024] One side of the first antenna housing 110 may
be configured as aradome. Since the first antenna hous-
ing 110 has a receiving space inside, the plurality of first
antenna elements 130 and other internal substrates may
be held in the receiving space. Through this, the first an-
tennahousing 110 may protect the firstantenna elements
130 and other internal substrates from external impact.
[0025] The first antenna housing 110 may be shaped
in such a way that the vertical length is larger than the
horizontal length.

[0026] The first communication device 100 according
to an embodiment of the present disclosure may provide
areceiving space having a relatively large cross-section-
al area, by making one of the vertical and horizontal
lengths of the first antenna housing 100 longer than the
other.

[0027] A plurality of first input/output ports 120 may be
formed on one side of the first antenna housing 110. The
first communication device 100 may be connected to an
external device or another wireless communication de-
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vice 10 using the first input/output ports 120.

[0028] The plurality of first input/output ports 120 may
include an alarm port, an optical port, a power port, and
an RTS port, but the present disclosure is not limited
thereto.

[0029] Although FIG. 1 depicts a total of twelve first
input/output ports 120, the present disclosure is not lim-
ited to this.

[0030] The plurality of first antenna elements 130 are
disposed in the first antenna housing 110 and configured
to transmit and receive a first signal. Here, the first signal
has a particular frequency band, preferably, a frequency
band of 698 MHZ to 894 MHz or a frequency band of
1,696 MHz to 2,400 MHz. However, the present disclo-
sure is not limited to this, but may have different frequen-
cy bands depending on the purpose and use.

[0031] Referring to FIG. 2, sets of two first antenna
elements 130 disposed in the width direction are ar-
ranged at preset intervals along the length direction. The
larger the frequency band of a first signal, the smaller the
distance D1 between two first antenna elements 130 dis-
posed in the width direction becomes. For example, the
distance D1 may be from 0.5 lamda to 1.0 lamda. That
is, the lower the frequency of the first signal, the longer
the wavelength gets, and the wider the distance gets.
[0032] The mounting space 140 is formed in at least
part of the firstantenna housing 110. The mounting space
140 may be formed by cutting open at least part of one
side of the first antenna housing 110 along the length
direction. Preferably, the mounting space 140 is formed
by cutting open at least part of one side where the first
input/output ports 120 is disposed.

[0033] The mounting space 140 may be formed in at
least part of a space between two first antenna elements
130 that are disposed in the width direction. The width
of the mounting space 140 is smaller than the distance
D1 between two first antenna elements 130 that are dis-
posed in the width direction. Also, the mounting space
140 is formed between two first antenna elements 130
that are disposed in the width direction.

[0034] The present disclosure has a technical feature
of providing various frequency bands without an overall
increase in the volume of the wireless communication
device 10, by mounting a communication device for
transmitting and receiving signals of different frequency
bands by using the space corresponding to the distance
D1 formed by the frequency of the first signal. This can
increase space utilization in a limited space where a wire-
less communication device is installed. However, as il-
lustrated in FIG. 1, it is not necessary that a plurality of
first antenna elements 130 are arranged in two rows
along the length direction, with the two rows spaced apart
by the distance D1 along the width direction.

[0035] The second antenna housing 210 is configured
to be inserted into the mounting space 140. The second
antenna housing 210 is configured to be inserted and
disposed in the mounting space 140.

[0036] Since the second antenna housing 210 has a



5 EP 4 318 800 A1 6

receiving space inside, the plurality of second antenna
elements 230 and other internal substrates may be held
in the receiving space. Through this, the second antenna
housing 210 may protect the second antenna elements
230 and other internal substrates from external impact.
[0037] The second antenna housing 210 may be
shaped in such a way that the vertical length is larger
than the horizontal length.

[0038] Since the second communication device 200 is
disposed in the mounting space 140 of the first commu-
nication device 100, the addition of the second commu-
nication device 200 does not change the overall size of
the wireless communication device 10. That is, the
presentdisclosure has a technical feature of transmitting
and receiving signals of various frequency bands while
maintaining the size of the wireless communication de-
vice 10.

[0039] The plurality of second input/output ports 220
may be formed on one side of the second antenna hous-
ing 210.

[0040] The second communication device 200 may be
connected to an external device or another wireless com-
munication device 10.

[0041] The plurality of second input/output ports 220
may include an alarm port, an optical port, a power port,
and an RTS port, but the present disclosure is not limited
thereto.

[0042] When the second communication device 200 is
mounted in the mounting space 140 of the first commu-
nication device 100, the plurality of second input/output
ports 220 may be positioned on the same side as the
plurality of first input/output ports 120.

[0043] The number of second input/output ports 220
may vary as required. Preferably, four or eight second
input/output ports 220 may be provided. The number of
second input/output ports 220 of the second communi-
cation device 200 may be determined depending on the
environmentin which the wireless communication device
10 is installed.

[0044] The plurality of second antenna elements 230
are disposed in the second antenna housing 210, and
are configured to transmit and receive a second signal
having a different frequency band from that of the first
signal. Here, the frequency band of the first signal may
be lower than the frequency band of the second signal.
That is, the second antenna elements 230 may transmit
and receive a signal in a higher frequency band than the
firstantenna elements 130. For example, the second sig-
nal may have a frequency band of 3,500 MHz to 4,000
MHz. Accordingly, the distance D2 between two second
antenna elements 230 disposed in the width direction
may be narrower than D1. However, the present disclo-
sure is not limited to this, the second signal may have
other frequency bands. Also, as illustrated in FIG. 1, itis
not necessary that a plurality of second antenna ele-
ments 230 are arranged in two rows along the length
direction, with the two rows spaced apart by the distance
D2 along the width direction. For example, the plurality
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of second antenna elements 230 may be arranged in one
row at intervals along the length direction.

[0045] FIG.4isanexploded perspective view of a wire-
less communication device according to another embod-
iment of the present disclosure.

[0046] Asillustratedin FIG. 4, the mounting space 140
may be formed in such a way that the second communi-
cation device 200 is inserted from above the first com-
munication device 100.

[0047] In a case where the first communication device
100 is installed and a plurality of cables are connected
to the plurality of first input/output ports 120, the second
communication device 200 can be mounted more easily
by being inserted from above in the thickness direction
of the first communication device 100, as illustrated in
FIG. 4.

[0048] Thatis, the second communication device 200
may be mounted without tampering with the plurality of
cables connected to the plurality of first input/output ports
120, and without causing the first communication device
100 to stop operating. The second communication device
200 may be slidably mounted and fixed to the mounting
space 140.

[0049] FIG.5is aview showing adummy cover replac-
ing the second communication device in FIG. 3.

[0050] FIG.6isaviewshowingadummy cover replac-
ing the second communication device in FIG. 4.

[0051] If only the frequency band of the first signal is
required depending on the environmentin which the wire-
less communication device 10 is installed, the addition
of the second communication device 200 may be unnec-
essary. In this case, the interior of the mounting space
140 can be protected from contamination by external fac-
tors by using the dummy cover 300.

[0052] The dummy cover 300 may be configured to
cover the mounting space 140 to correspond to the shape
of the first antenna housing 110. FIG. 5 illustrates the
shape of the dummy cover 300 when the mounting space
140 is formed such that the second communication de-
vice 200 is mounted in the length direction of the first
communication device 100. FIG. 6 illustrates the shape
of the dummy cover 300 when the mounting space 140
is formed such that the second communication device
200 is mounted from above the first communication de-
vice 100. Asillustratedin FIGS. 5 and 6, the dummy cover
300 may be configured to correspond to the shape of the
first antenna housing.

[0053] Inthe eventthatthe addition of the second com-
munication device 200 is required during use of the wire-
less communication device 10 covered with the dummy
cover 300, the dummy cover 300 may be removed, and
the second communication device 200 may be mounted.
In this instance, the first communication device 100 does
not need to be stopped from operating.

[0054] Accordingly, the present disclosure has a tech-
nical feature of eliminating user inconvenience since the
present disclosure does not require the existing wireless
communication device 10 to stop operating even when
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the second communication device 200 is added.

[0055] Although exemplary embodiments of the
present disclosure have been described for illustrative
purposes, those skilled in the art will appreciate that var-
ious modifications, additions, and substitutions are pos-
sible, without departing from the idea and scope of the
claimed invention. Therefore, exemplary embodiments
of the present disclosure have been described for the
sake of brevity and clarity. The scope of the technical
idea of the embodiments of the present disclosure is not
limited by the illustrations. Accordingly, one of ordinary
skill would understand the scope of the claimed invention
is not to be limited by the above explicitly described em-
bodiments but by the claims and equivalents thereof.

[Reference Numerals]
[0056]

10: wireless communication device, 100: first com-
munication device,

110: first antenna housing, 120: first input/output
port,

130: first antenna element, 140: mounting space
200: second communication device, 210: second an-
tenna housing

220: first input/output port, 230: second antenna el-
ement

300: dummy cover

CRO S S-REFERENCE TO RELATED APPLICATION

[0057] Thisapplication claims priority from Korean Pat-
ent Application Nos. 10-2021-0040839 filed on March
30,2021 and 10-2022-0035706 filed on March 23, 2022,
the disclosures of which are incorporated by reference
herein in their entirety.

Claims

1. A wireless communication device comprising:
a first antenna housing:

a mounting space formed in at least part of the
first antenna housing; and

a plurality of first antenna elements disposed in
the first antenna housing and configured to
transmit and receive a first signal.

2. The wireless communication device of claim 1, com-
prising:

a second antenna housing configured to be in-
serted into the mounting space; and

aplurality of second antenna elements disposed
in the second antenna housing and configured
to transmit and receive a second signal having
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a different frequency band from that of the first
signal.

The wireless communication device of claim 2,
wherein the frequency band of the first signal is
smaller than the frequency band.

The wireless communication device of claim 2,
wherein the mounting space is configured such that
the second antenna housing is inserted in the length
direction of the first antenna housing and held there-
in.

The wireless communication device of claim 2,
wherein the mounting space is configured such that
the second antenna housing is inserted from above
the first antenna housing and held therein.

The wireless communication device of claim 2,
wherein the plurality of first antenna elements and
the plurality of second antenna elements are ar-
ranged in two rows at preset intervals along the
length direction,

wherein the distance between two first antenna ele-
ments disposed in the width direction, among the
plurality of first antenna elements, is larger than the
distance between two second antenna elements dis-
posed in the width direction among the plurality of
second antenna elements.

The wireless communication device of claim 1,
wherein the plurality of first antenna elements are
arranged in two rows at preset intervals along the
length direction,

wherein the width of the mounting space is smaller
than the distance between two first antenna ele-
ments disposed in the width direction, among the
plurality of first antenna elements.

The wireless communication device of claim 1, fur-
ther comprising a dummy cover configured to cover
the mounting space to correspond to the shape of
the first antenna housing.
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