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(57) An antenna device is provided. The antenna de-
vice includes a base; an antenna group including a plu-
rality of radiating elements disposed on the base along
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bent at a predetermined angle at the other end of the
connection line region and formed along the first direction
from a side surface of the antenna group.
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Description

[Technical Field]

[0001] The present disclosure relates to an antenna
assembly including a feed line having an air-strip struc-
ture and an antenna device using the same.

[Background Art]

[0002] The contents described in this part simply pro-
vide background information for the present disclosure
and do not constitute prior art.
[0003] A configuration of an array antenna is largely
composed of a radiating element and a feed line for feed-
ing power to the radiating element. A size of the radiating
element may vary depending on a use frequency. For
example, as an operating frequency increases, the size
of the radiating element decreases.
[0004] A feed line may be largely divided into an RF
cable and a PCB type. The size of the transmission line
in the form of the RF cable and the PCB type does not
change depending on the operating frequency. That is,
even if the operating frequency increases, the size of the
feed line is similar.
[0005] Meanwhile, loss in the feed line can be divided
into a conductor loss in a conductor through which a sig-
nal flows and a dielectric loss due to a dielectric surround-
ing the conductor. The losses directly degrade a gain of
the antenna. In order to improve the gain of the antenna,
it is necessary to improve the loss part, but it is more
effective to improve the dielectric loss part that is advan-
tageous in changing or transforming a medium.
[0006] A typical example of a PCB-type transmission
line used to improve the dielectric loss part is an air-strip
structure. The air-strip structure means a structure in
which a dielectric part is implemented with air in a general
strip-line structure.
[0007] A transmission line with an air-strip structure
has a dielectric loss close to "0" because the conductor
is surrounded by air. Therefore, when the transmission
line is implemented as an air-strip, dielectric loss can be
reduced, and through this, the gain of the antenna can
be increased.
[0008] However, when the air-strip structure is de-
signed with the same impedance, a width of the trans-
mission line becomes wider. Therefore, the transmission
line of the air-strip structure has a relatively large area
compared to the size of the radiating element. In addition,
as the operating frequency increases, the size of the ra-
diating element decreases, but since the size of the trans-
mission line is the same, a relative area of the transmis-
sion line increases as the operating frequency increases.
[0009] When the area of the transmission line increas-
es, the amount of interference between the transmission
line and the radiating element may increase, and in this
case, radiation characteristics of the antenna and isola-
tion of the dual polarized antenna may also deteriorate.

Moreover, in the case of a horizontally arranged antenna,
for example, a massive MIMO antenna, the antennas of
each column are usually arranged at 0.5 in the horizontal
direction, but this arrangement becomes difficult when
the area of the transmission line increases.

[Disclosure]

[Technical Problem]

[0010] Accordingly, the present disclosure has a main
purpose of providing an antenna assembly that enables
horizontal arrangement of antennas while reducing the
amount of interference between a feed line having an air-
strip structure and a radiating element.

[Technical Solution]

[0011] According to an embodiment of the present dis-
closure, an antenna assembly is provided, An antenna
assembly comprising: a base; an antenna group includ-
ing a plurality of radiating elements disposed on the base
along a first direction; and a feed line configured to feed
power to the plurality of radiating elements, the feed line
having an air-strip structure, wherein the feed line in-
cludes: a plurality of connection line regions configured
such that one end is connected to each radiating element
of the plurality of radiating elements, and a main line re-
gion bent at a predetermined angle at the other end of
the connection line region and formed along the first di-
rection from a side surface of the antenna group.

[Advantageous Effects]

[0012] As described above, according to the present
embodiment, it is possible to provide an antenna assem-
bly that enables horizontal arrangement of antennas
while reducing the amount of interference between a feed
line having an air-strip structure and a radiating element.

[Description of Drawings]

[0013]

FIG. 1 is a perspective view of an antenna device
according to one embodiment of the present disclo-
sure.
FIG. 2 is an exploded perspective view of the anten-
na device according to one embodiment of the
present disclosure.
FIG. 3 is a perspective view of an antenna assembly
according to one embodiment of the present disclo-
sure.
FIG. 4 is an exploded perspective view of the anten-
na assembly according to one embodiment of the
present disclosure.
FIG. 5 is a cross-sectional view of the antenna device
according to one embodiment of the present disclo-
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sure taken along line V-V’ of FIG. 2.
FIG. 6 is a perspective view of an antenna device
according to another embodiment of the present dis-
closure.
FIG. 7 is an enlarged view of a partial region of FIG. 6.
FIG. 8 is a cross-sectional view of an antenna device
according to still another embodiment of the present
disclosure.
FIG. 9 is a top view of an antenna device according
to still another embodiment of the present disclosure.
FIG. 10 is a cross-sectional view of an antenna de-
vice according to still another embodiment of the
present disclosure.
FIG. 11 is a top view of an antenna device according
to still another embodiment of the present disclosure.
FIG. 12 is an enlarged view of a partial region of FIG.
11.

[Mode for Disclosure]

[0014] Hereinafter, some exemplary embodiments of
the present disclosure will be described in detail with ref-
erence to the accompanying drawings. In the following
description, 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 known
functions and configurations incorporated therein will be
omitted for the purpose of clarity and for brevity.
[0015] Additionally, various terms such as first, sec-
ond, A, B, (a), (b), etc., are used solely to differentiate
one component from the other but not to imply or suggest
the substances, order, or sequence of the components.
Throughout this specification, 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.
[0016] FIG. 1 is a perspective view of an antenna de-
vice 1 according to one embodiment of the present dis-
closure.
[0017] FIG. 2 is an exploded perspective view of the
antenna device 1 according to one embodiment of the
present disclosure.
[0018] Referring to FIGS. 1 and 2, the antenna device
1 may include an upper housing 11, a lower housing 12,
an antenna assembly 13, a plate 14, and a partition wall
15.
[0019] The upper housing 11 and the lower housing
12 may be coupled to each other and may form an ex-
ternal shape of the antenna device 1. The upper housing
11 and the lower housing 12 may define an accommo-
dating space therein, and components such as the an-
tenna assembly 13 may be accommodated in the accom-
modating space.
[0020] The upper housing 11 may be disposed in front
of the antenna assembly 13. Accordingly, it is possible
to protect the antenna assembly 13 from external shocks
and to block external foreign substances from entering

the antenna assembly 13. That is, the upper housing 11
may function as a radome of the antenna device 1.
[0021] At least one antenna assembly 13 may be mod-
ularized and seated on the plate 14. When the antenna
assembly 13 is modularized, maintenance for each an-
tenna assembly 13 is facilitated, as well as design change
of the antenna device 1 may be facilitated.
[0022] A plurality of antenna assemblies 13 may be
arranged in a line along a first direction. In this case, the
plurality of antenna assemblies 13 may form one antenna
column. Here, the first direction refers to a length direction
of the antenna device 1. For example, the first direction
is a direction parallel to an X axis based on FIGS. 1 and 2.
[0023] Since the plurality of antenna assemblies 13 in-
clude a plurality of radiating elements (1321 in FIG. 4),
one antenna column may also include a plurality of radi-
ating elements 1321.
[0024] Meanwhile, when an intermediate frequency of
an operating frequency band is represented by λ, in one
antenna column, in a case where an interval between
one radiating element 1321 and the neighboring radiating
element 1321 is 1λ or more, an undesirable grating lobe
may occur in a radiation pattern.
[0025] Therefore, it is preferable that the interval in the
first direction between one radiating element 1321 and
the neighboring radiating element 1321 is 0.8λ to 0.9λ.
However, the present disclosure is not limited thereto,
and the interval in the first direction between the two ra-
diating elements 1321 may have a value other than the
aforementioned range.
[0026] The antenna device 1 may include a plurality of
antenna columns. A plurality of antenna columns may be
disposed along a second direction perpendicular to the
first direction on the plate 14. Here, the second direction
refers to a width direction of the antenna device 1. For
example, the second direction is a direction parallel to a
Y-axis based on FIGS. 1 and 2.
[0027] When the intermediate frequency of the oper-
ating frequency band is represented by λ, an interval in
the second direction between one antenna column and
the neighboring antenna column may be 0.5λ, but the
present disclosure is not limited thereto.
[0028] At least one antenna assembly 13 may be dis-
posed on the plate 14. The plate 14 may be made of a
metal material and may provide a ground plane to the
radiating element (1321 in FIG. 4) of the antenna assem-
bly 13.
[0029] The partition wall 15 may rise from the plate 14
in a direction perpendicular to the plate 14. Specifically,
the partition wall 15 may stand in a direction perpendic-
ular to the plate 14, that is, in a direction parallel to a Z-
axis of FIGS. 1 and 2.
[0030] The partition wall 15 may extend long along the
first direction between the two antenna columns. The par-
tition wall 15 may be made of a metal material, and ground
planes may be provided on two main line regions (1331
in FIG. 3) adj acent to both side surfaces of the partition
wall 15. Details in this regard are described with reference
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to FIG. 5.
[0031] The plate 14 and the partition wall 15 may be
integrally formed. For example, the plate 14 and the par-
tition wall 15 may be integrally manufactured through a
single mold. However, the present disclosure is not lim-
ited thereto, and the plate 14 and the partition wall 15
may be integrally formed through a heat welding method.
[0032] Since the plate 14 and the partition wall 15 are
integrally formed, generation of a passive intermodula-
tion distortion (PIMD) component caused by bonding be-
tween dissimilar metals can be minimized.
[0033] Meanwhile, in FIGS. 1 and 2, the lower housing
12 and the plate 14 are illustrated as separate members,
but the present disclosure is not limited thereto.
[0034] For example, the antenna device 1 may be con-
figured such that the plate 14 functions as the lower hous-
ing 12 without a separate member corresponding to the
lower housing 12. In this case, by combining the upper
housing 11 with the plate 14, it is possible to define an
accommodating space therein.
[0035] FIG. 3 is a perspective view of the antenna as-
sembly 13 according to one embodiment of the present
disclosure.
[0036] FIG. 4 is an exploded perspective view of the
antenna assembly 13 according to one embodiment of
the present disclosure.
[0037] Referring to FIGS. 3 and 4, the antenna assem-
bly 13 may include a base 131, an antenna group 132,
a feed line 133, and a director 136.
[0038] The base 131 may be seated on the plate 14,
and the antenna group 132 and the feed line 133 may
be coupled to the base 131.
[0039] The base 131 may be made of a dielectric ma-
terial, for example, a plastic material. The radiating ele-
ment 1321 needs to be spaced apart from the plate 14
by a certain distance in order to secure radiation charac-
teristics. The base 131 may be disposed between the
radiating element 1321 and the plate 14 to separate the
radiating element 1321 from the plate 14.
[0040] The antenna group 132 may include a plurality
of radiating elements 1321 disposed on the base 131
along the first direction. For example, the antenna group
132 may include three radiating elements 1321A, 1321B,
and 1321C. However, the present disclosure is not lim-
ited thereto, and the antenna group 132 may include two
or four or more radiating elements 1321.
[0041] Each radiating element 1321 of the plurality of
radiating elements 1321 may be configured to implement
dual polarization. For example, two types of polarized
signals of +45 degrees and -45 degrees may be radiated
from one radiating element 1321. However, the present
disclosure is not limited thereto, and the radiating ele-
ment 1321 may be configured to implement single polar-
ization or quadruple polarization.
[0042] The feed line 133 may be configured to feed
power to the plurality of radiating elements 1321 included
in the antenna group 132. That is, the plurality of radiating
elements 1321 may transmit/receive a signal or receive

power through the feed line 133.
[0043] The feed line 133 may have an air-strip struc-
ture. The air-strip structure means a structure in which a
dielectric part is implemented with air in a general strip-
line structure.
[0044] In a transmission line having an air-strip struc-
ture, a dielectric loss is close to "0" because air is around
the conductor. Therefore, when the transmission line is
implemented as an air-strip, the dielectric loss can be
reduced, and accordingly, a gain of the antenna can be
increased.
[0045] The feed line 133 may include a main line region
1331, a plurality of connection line regions 1332, and an
input/output region 1334.
[0046] The main line region 1331 may be disposed on
a side surface of the antenna group 132, for example, on
both side surfaces of the antenna group 132, and may
extend long along the first direction.
[0047] The plurality of connection line regions 1332
may have one end connected to the plurality of radiating
elements 1321 and the other end connected to the main
line region 1331. The main line region 1331 may be bent
at a predetermined angle at the other end of the connec-
tion line region 1332. For example, the main line region
1331 may be formed in the direction perpendicular to the
base 131, that is, in a direction parallel to the Z-axis with
reference to FIGS. 3 and 4. However, the present disclo-
sure is not limited thereto, and the main line region 1331
may be formed obliquely with respect to the base 131.
[0048] The main line region 1331 may be spaced apart
from the partition wall 15. Since the main line region 1331
has an air-strip structure, an empty space may be formed
between the main line region 1331 and the partition wall
15.
[0049] Meanwhile, the air-strip structure increases the
width of the transmission line when designed with the
same impedance. Therefore, the transmission line of the
air-strip structure has a relatively large area compared
to the size of the radiating elements, and accordingly,
there is a problem in that it is difficult to narrow the hor-
izontal distance between the radiating elements.
[0050] In order to overcome the disadvantages of the
air-strip structure, the feed line 133 according to the
present disclosure includes a region formed perpendic-
ularly or at a predetermined angle with respect to the
base 131, that is, a main line region 1331.
[0051] Specifically, the feed line 133 according to one
embodiment of the present disclosure forms a main line
region 1331 by bending a part of the feed line 1331 of
the air-strip structure, and accordingly, it is possible to
minimize the region occupied by the feed line 133 on the
base 131. Therefore, even when an area of the feed line
133 relative to the radiating element 1321 increases, the
distance in the second direction between the radiating
elements 1321 can be sufficiently narrowed.
[0052] The plurality of connection line regions 1332
may connect the main line region 1331 and the respective
radiating elements 1321 of the plurality of radiating ele-
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ments 1321.
[0053] The plurality of connection line regions 1332
may branch from the main line region 1331, and each
connection line region 1332 may be connected to the
corresponding radiating element 1321. For example, the
first, second, and third connection line regions 1332A,
1332B, and 1332C may be respectively connected to the
first, second, and third radiating elements 1321A, 1321B,
and 1321C.
[0054] The plurality of connection line regions 1332
may extend from the main line region 1331 in a bent state.
In this case, the plurality of connection line regions 1332
may be parallel to the base 131.
[0055] The input/output region 1334 may connect an
RF circuit and the main line region 1331.
[0056] Specifically, one end of the input/output region
1334 may be connected to the main line region 1331,
and the other end of the input/output region 1334 may
be connected to the RF circuit provided with a filter, a
power amplifier, a power supply unit, and the like.
[0057] The RF circuit may be provided inside the an-
tenna device 1, but may also be provided in a device
outside the antenna device 1, for example, a remote radio
head (RRH). When the RF circuit is provided in an ex-
ternal device such as the RRH, the antenna device 1 and
the external device provided with the RF circuit may be
connected through an RF cable or connector.
[0058] The input/output region 1334 may transmit the
signal transmitted from the RF circuit to the plurality of
radiating elements 1321 or transmit the signal received
from the plurality of radiating elements 1321 to the RF
circuit through the main line region 1331 and the connec-
tion line region 1332. Moreover, the input/output region
1334 may supply power to the plurality of radiating ele-
ments 1321 through the main line region 1331 and the
connection line region 1332.
[0059] In order to minimize a phase difference or power
loss that may occur due to an increase in the length of
the transmission line, the input/output region 1334 may
be disposed near a middle region of the main line region
1331.
[0060] Meanwhile, in the air-strip structure, since the
dielectric part is implemented by air, the length of the
feed line 133 for inputting the same phase to the plurality
of radiating elements 1321 can be relatively long.
[0061] For example, when the intermediate frequency
of the operating frequency band is represented by λ, the
length of the feed line 133 required to input signals of the
same phase to the first radiating element 1332A and the
second radiating element 1332B may be 1λ. That is, the
length of the feed line 133 from the first connection line
region 1332A to the second connection line region 1332B
may be 1λ.
[0062] However, as described above with reference to
FIGS. 1 and 2, in order to minimize the occurrence of the
grating lobe, the interval in the first direction between the
two radiating elements 1321 may have a value of 0.8λ
to 0.9λ. In this case, the length of the feed line connecting

the two radiating elements 1321 may be longer than the
distance between the two radiating elements 1321, which
may cause a problem.
[0063] To solve this problem, the main line region 1331
may include a delay line 1333. The delay line 1333 is a
region formed by bending a part of the main line region
1331, and may partially compensate for the length of the
longer feed line 133.
[0064] The delay line 1333 may be formed in at least
a part of the main line region 1331 connecting the first
connection line region 1332A and the second connection
line region 1332B.
[0065] The delay line 1333 may have a shape recessed
toward the base 131 or a shape protruding away from
the base 131. For example, the delay line 1333 may have
a "c" shape, but the present disclosure is not limited there-
to.
[0066] Since the main line region 1331 includes the
delay line 1333, it is possible to prevent interval in the
first direction between the two radiating elements 1321
from being inevitably farther apart. Accordingly, the an-
tenna device 1 can be made more compact, and gener-
ation of undesirable grating lobes can be minimized.
[0067] Meanwhile, the plurality of radiating elements
1321 may have a patch antenna structure. Since the
patch antenna has a relatively low thickness, it may be
advantageous to reduce the overall thickness of the an-
tenna device 1.
[0068] However, the present disclosure is not limited
thereto, and the plurality of radiating elements 1321 may
have a structure other than a patch antenna, for example,
a dipole antenna structure.
[0069] When the plurality of radiating elements 1321
have a patch antenna structure, the plurality of connec-
tion line regions 1332 may be integrally formed with the
plurality of radiating elements 1321 having a patch an-
tenna structure.
[0070] However, the present disclosure is not limited
thereto, and the connection line region 1332 and the ra-
diating element 1321 may be configured as separate
members. In this case, the connection line region 1332
and the radiating element 1321 may be connected
through a separate connection line (not illustrated).
[0071] Each director 136 of the plurality of directors
136 may be disposed above each radiating element 1321
of the plurality of radiating elements 1321. The director
136 is disposed in front of the radiating element 1321 in
a radial direction, thereby widening an operating frequen-
cy band and improving antenna gain.
[0072] The antenna assembly 13 may additionally in-
clude a first support structure 134 and a second support
structure 135.
[0073] The main line region 1331 may be supported
by at least one first support structure 134.
[0074] At least one first support structure 134 is inte-
grally formed with the base 131 and may protrude from
the base 131. Specifically, the plurality of first support
structures 134 may be disposed along the first direction
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in regions on both sides of the base 131. That is, the
plurality of first support structures 134 may form two col-
umns in regions on both sides of the base 131.
[0075] The main line region 1331 has a shape elon-
gated along the first direction. Accordingly, the main line
region 1331 may be combined with the plurality of first
support structures 134 arranged in a line along the first
direction.
[0076] A groove for coupling the main line region 1331
may be formed on one end of the first support structure
134. The main line region 1331 may be combined with
the first support structure 134 by being inserted into the
groove of the first support structure 134.
[0077] Since the main line region (1331) has an air-
strip structure, it may be vulnerable to fixation. In this
respect, the first support structure 134 may serve to firmly
fix the main line region 1331 on the base 131.
[0078] The plurality of directors 136 may be supported
through the second support structure 135.
[0079] The plurality of second support structures 135
are integrally formed with the base 131 and may protrude
from the base 131.
[0080] The plurality of second support structures 135
may be disposed adjacent to the radiating element 1321
or to overlap the radiating element 1321. When the sec-
ond support structure 135 overlaps the radiating element
1321, the second support structure 135 may pass
through the radiating element 1321.
[0081] FIG. 5 is a cross-sectional view of the antenna
device 1 according to one embodiment of the present
disclosure taken along line V-V’ of FIG. 2.
[0082] Referring to FIG. 5, the antenna device 1 may
include a first antenna assembly 13A and a second an-
tenna assembly 13B. Here, the first antenna assembly
13A and the second antenna assembly 13B are two ar-
bitrarily designated antenna assemblies 13 adjacent to
each other for convenience of description. Therefore, the
content described below is not limited to and applied to
the antenna assembly 13 at a specific location.
[0083] The first antenna assembly 13A and the second
antenna assembly 13B may be seated side by side on
the plate 14 in the second direction.
[0084] The feed line 133 of the first antenna assembly
13Amay include a first main line region 1331A adjacent
to the second antenna assembly 13B, and the feed line
133 of the second antenna assembly 13B may include a
second main line region 1331B adjacent to the first an-
tenna assembly 13A.
[0085] The partition wall 15 may rise from the plate 14
between the first antenna assembly 13A and the second
antenna assembly 13B. Moreover, the partition wall 15A
may be disposed between the first main line region 1331A
and the second main line region 1331B.
[0086] Since the first main line region 1331A and the
second main line region 1331B have an air-strip struc-
ture, an empty space may be formed between the parti-
tion wall 15A and the first and second main line regions
1331A and 1331B.

[0087] The partition wall 15A is disposed between the
first main line region 1331A and the second main line
region 1331B, thereby providing a ground plane to the
first main line region 1331A and the second main line
region 1331B at the same time.
[0088] The antenna device 1 according to one embod-
iment of the present disclosure may simultaneously pro-
vide a ground plane to two main line regions 1331A and
1331B adjacent to both side surfaces of the partition wall
15A through one partition wall 15A.
[0089] As a result, there is an effect of providing higher
isolation compared to the case of providing ground
planes to each of the two main line regions 1331 using
the two partition walls 15.
[0090] Another embodiment of the present disclosure
illustrated in FIGS. 6 to 7 to be described later has a
difference from one embodiment of the present disclo-
sure illustrated in FIGS. 1 to 5 in that the antenna assem-
bly is not modularized. Hereinafter, description will be
given focusing on differentiated features from other em-
bodiments of the present disclosure, and repeated de-
scriptions of components substantially the same as those
of one embodiment of the present disclosure will be omit-
ted.
[0091] FIG. 6 is a perspective view of an antenna de-
vice 2 according to another embodiment of the present
disclosure.
[0092] Referring to FIG. 6, the antenna device 2 may
include an antenna assembly 23, a plate 24, and a par-
tition wall 25.
[0093] At least one antenna assembly 23 may include
a plurality of radiating elements (2321 in FIG. 7). For ex-
ample, at least one antenna assembly 23 may include
ten radiating elements 2321, but the present disclosure
is not limited thereto.
[0094] Unlike the antenna device 1 according to one
embodiment of the present disclosure, in the antenna
device 2 according to another embodiment of the present
disclosure, one antenna assembly 23 may form one an-
tenna column.
[0095] When the intermediate frequency of the oper-
ating frequency band is represented by λ, within one an-
tenna column, an interval in the first direction between
one radiating element 2321 and the neighboring radiating
element 2321 may be 0.8λ to 0.9λ. However, the present
disclosure is not limited thereto.
[0096] The antenna device 2 may include a plurality of
antenna columns. The plurality of antenna columns may
be disposed along the second direction perpendicular to
the first direction on the plate 24.
[0097] When the intermediate frequency of the oper-
ating frequency band is represented by λ, the interval in
the second direction between one antenna column and
the neighboring antenna column may be 0.5λ, but the
present disclosure is not limited thereto.
[0098] At least one antenna assembly 23 may be dis-
posed on the plate 24. The plate 24 may be made of a
metal material and may provide the ground plane to the
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radiating element (2321 in FIG. 7) of the antenna assem-
bly 23.
[0099] The partition wall 25 may rise from the plate 24
in a direction perpendicular to the plate 24. Specifically,
the partition wall 25 may rise from the plate 24 in a direc-
tion parallel to the Z axis of FIG. 6.
[0100] The partition wall 25 may extend long along the
first direction between the antenna columns. The partition
wall 25 may be made of a metal material, and ground
planes may be provided on two main line regions (2331
in FIG. 7) adjacent to both side surfaces of the partition
wall 25.
[0101] The plate 24 and the partition wall 25 may be
integrally formed. For example, the plate 24 and the par-
tition wall 25 may be integrally manufactured through a
single mold. However, the present disclosure is not lim-
ited thereto.
[0102] FIG. 7 is an enlarged view of a partial region of
FIG. 6.
[0103] Referring to FIG. 7, the antenna assembly 23
may include a base 231, an antenna group 232, a feed
line 233, and a director 236.
[0104] The base 231 according to another embodi-
ment of the present disclosure may be formed by injection
onto the plate 24. In this case, the base 231 may be made
of a dielectric material, for example, a plastic material.
[0105] A plurality of bases 231 may be arranged in a
line along the first direction. In this case, the plurality of
bases 231 may form one base column. The plurality of
bases 231 may form a plurality of base columns arranged
side by side in the second direction.
[0106] The antenna group 232, the feed line 233, and
the like may be disposed on the base 231. One radiating
element 2321 may be disposed on each base 231 of the
plurality of bases 231. However, the present disclosure
is not limited thereto, and two or more radiating elements
2321 may be disposed on one base 231.
[0107] The base 231 may be disposed between the
radiating element 2321 and the plate 24 to separate the
radiating element 2321 from the plate 24.
[0108] The antenna group 232 may include a plurality
of radiating elements 2321 disposed on the base 231
along the first direction. For example, the antenna group
232 may include ten radiating elements 2321, but the
present disclosure is not limited thereto.
[0109] Each radiating element 2321 of the plurality of
radiating elements 2321 may be configured to implement
dual polarization. For example, two types of polarized
signals of +45 degrees and -45 degrees may be radiated
from one radiating element 2321.
[0110] The feed line 233 may be configured to feed
power to the plurality of radiating elements 2321 included
in the antenna group 232. That is, the plurality of radiating
elements 2321 may transmit/receive signals or receive
power through the feed line 233.
[0111] The feed line 233 may have an air-strip struc-
ture.
[0112] The feed line 233 may include a main line region

2331, a plurality of connection line regions 2332, and an
input/output region (2334 in FIG. 6).
[0113] The main line region 2331 may be disposed on
the side surface of the antenna group 232, for example,
on both side surfaces of the antenna group 232, and may
extend long along the first direction.
[0114] The plurality of connection line regions 2332
may have one end connected to the plurality of radiating
elements 2321 and the other end connected to the main
line region 2331. The main line region 2331 may be bent
at a predetermined angle at the other end of the connec-
tion line region 2332. For example, the main line region
2331 may be formed in a direction perpendicular to the
base 231, that is, in a direction parallel to the Z-axis with
reference to FIG. 7. However, the present disclosure is
not limited thereto, and the main line region 2331 may
be formed obliquely with respect to the base 231.
[0115] The main line region 2331 may be spaced apart
from the partition wall 25. Since the main line region 2331
has an air-strip structure, an empty space may be formed
between the main line region 2331 and the partition wall
25.
[0116] However, in order to fix the main line region
2331, an insulating support (not illustrated) may be par-
tially formed between the partition wall 25 and the main
line region 2331.
[0117] The plurality of connection line regions 2332
may branch from the main line region 2331, and each
connection line region 2332 may be connected to the
corresponding radiating element 2321.
[0118] Through this, the plurality of connection line re-
gions 2332 may connect the main line region 2331 and
each radiating element 2321 of the plurality of radiating
elements 2321.
[0119] The plurality of connection line regions 2332
may extend from the main line region 2331 in a bent state.
In this case, the plurality of connection line regions 2332
may be parallel to the base 231.
[0120] The input/output region 2334 may connect the
RF circuit and the main line region 2331.
[0121] Specifically, one end of the input/output region
2334 may be connected to the main line region 2331,
and the other end of the input/output region 2334 may
be connected to the RF circuit provided with a filter, a
power amplifier, a power supply unit, and the like.
[0122] The RF circuit may be provided inside the an-
tenna device 2, but may also be provided in a device
outside the antenna device 2, for example, a remote radio
head (RRH). When the RF circuit is provided in an ex-
ternal device such as an RRH, the antenna device 2 and
the external device provided with the RF circuit may be
connected through an RF cable or connector.
[0123] The input/output region 2334 may transmit the
signal transmitted from the RF circuit to the plurality of
radiating elements 2321 or transmit the signal received
from the plurality of radiating elements 2321 to the RF
circuit through the main line region 2331 and the connec-
tion line region 2332. Moreover, the input/output region
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2334 may supply power to the plurality of radiating ele-
ments 2321 through the main line region 2331 and the
connection line region 2332.
[0124] In order to minimize a phase difference or power
loss that may occur due to an increase in the length of
the transmission line, the input/output region 2334 may
be disposed near the middle region of the main line region
2331.
[0125] The main line region 2331 may include a delay
line 2333. The delay line 2333 is a region formed by bend-
ing a portion of the main line region 2331, and may par-
tially compensate for the length of the longer feed line
233.
[0126] The delay line 2333 may be formed in at least
a part of the main line region 2331 connecting two adja-
cent connection line regions 2332.
[0127] The delay line 2333 may have a shape recessed
toward the base 231 or a shape protruding away from
the base 231. For example, the delay line 2333 may have
a "c" shape, but the present disclosure is not limited there-
to.
[0128] The plurality of radiating elements 2321 may
have a patch antenna structure. The plurality of connec-
tion line regions 2332 may be integrally formed with the
plurality of radiating elements 2321 having a patch an-
tenna structure.
[0129] Each director 236 of the plurality of directors
236 may be disposed above each radiating element 2321
of the plurality of radiating elements 2321.
[0130] The antenna assembly 23 may additionally in-
clude a second support structure 235.
[0131] The plurality of directors 236 may be supported
by the second support structure 235.
[0132] The plurality of second support structures 235
are integrally formed with the base 231 and may protrude
from the base 231.
[0133] The plurality of second support structures 235
may be overlapped with the radiating element 2321. In
this case, the second support structure 235 may pass
through the radiating element 2321.
[0134] The plurality of directors 236 may be welded
while seated on the second support structure 235, but
the present disclosure is not limited thereto.
[0135] The antenna device 2 may additionally include
an upper housing (not illustrated) functioning as a ra-
dome and a lower housing (housing) coupled with the
upper housing.
[0136] The upper housing and the lower housing may
form an external shape of the antenna device 2. The up-
per housing and the lower housing may define an ac-
commodating space therein, and components such as
the antenna assembly 23 may be accommodated in the
accommodating space.
[0137] Meanwhile, in the antenna device 2, the plate
24 may function as a lower housing without a separate
lower housing. In this case, by combining the upper hous-
ing with the plate 24, the accommodating space may be
formed therein.

[0138] Still another embodiment of the present disclo-
sure illustrated in FIGS. 8 and 9 to be described later is
different from one embodiment of the present disclosure
illustrated in FIGS. 1 to 5 in that a feed line having an air-
strip structure is disposed between a base plate and a
cover plate. Hereinafter, a description will be given fo-
cusing on differentiated features from still another em-
bodiment of the present disclosure, and repeated de-
scription of components substantially the same as those
of one embodiment of the present disclosure will be omit-
ted.
[0139] FIG. 8 is a cross-sectional view of an antenna
device 3 according to still another embodiment of the
present disclosure.
[0140] FIG. 9 is a top view of an antenna device 3 ac-
cording to still another embodiment of the present dis-
closure. In FIG. 9, for convenience of explanation, a cover
plate 337 is omitted.
[0141] Referring to FIGS. 8 and 9, the antenna device
3 includes a base plate 331, the cover plate 337, an an-
tenna group 332, a feed line 333, and a director 336.
[0142] An antenna group 332 may be disposed on the
base plate 331. The base plate 331 may be made of a
metal material, and may provide a ground plane to a ra-
diating element 3321 and a first line region 3331 of the
feed line 333.
[0143] The cover plate 337 is a cover plate 337 facing
the base plate 331 and is spaced apart from the base
plate 331.
[0144] The cover plate 337 may be made of a metal
material, and together with the base plate 331, may pro-
vide a ground plane to the radiating element 3321 and
the first line region 3331 of the feed line 333.
[0145] The antenna group 332 includes the plurality of
radiating elements 3321 disposed along the first direction
on the cover plate 337. For example, the antenna group
332 may include ten radiating elements 3321, but the
present disclosure is not limited thereto.
[0146] When the intermediate frequency of the oper-
ating frequency band is represented by λ, within one an-
tenna column, an interval in the first direction between
one radiating element 3321 and the neighboring radiating
element 3321 may be 0.8λ to 0.9λ. However, the present
disclosure is not limited thereto.
[0147] The antenna device 3 may include a plurality of
antenna columns. The plurality of antenna columns may
be disposed along the second direction perpendicular to
the first direction on the cover plate 337.
[0148] When the intermediate frequency of the oper-
ating frequency band is represented by λ, the interval in
the second direction between one antenna column and
the neighboring antenna column may be 0.5λ, but the
present disclosure is not limited thereto.
[0149] Each radiating element 3321 of the plurality of
radiating elements 3321 may be configured to implement
dual polarization. For example, two types of polarized
signals of +45 degrees and -45 degrees may be radiated
from one radiating element 3321.
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[0150] The feed line 333 may be configured to feed
power to the plurality of radiating elements 3321. That
is, the plurality of radiating elements 3321 may trans-
mit/receive signals or receive power through the feed line
333.
[0151] The feed line 333 may include a first line region
3331, a second line region 3332, and an input/output
region 3334.
[0152] The first line region 3331 may be disposed be-
tween the base plate 331 and the cover plate 337. Spe-
cifically, two first line regions 3331 may be disposed side
by side between the base plate 331 and the cover plate
337, and the two first line regions 3331 may extend long
along the first direction.
[0153] The first line region 3331 may have an air-strip
structure spaced apart from the base plate 331 and the
cover plate 337, respectively.
[0154] Accordingly, the first line region 3331 may be
spaced apart from the base plate 331 and the cover plate
337, and an empty space may be formed between the
first line region 3331 and the plates 331 and 337.
[0155] In the antenna device 3 according to still another
embodiment of the present disclosure, the first line region
3331 is disposed between the base plate 331 and the
cover plate 337, and thus, at least a portion of the first
line region 3331 can be overlapped with the radiating
element 3321.
[0156] Accordingly, even when the area of the feed line
333 compared to the radiating element 3321 increases,
the distance between the radiating elements 3321 in the
second direction can be sufficiently narrowed.
[0157] In the antenna device 3 according to still another
embodiment of the present disclosure, the cover plate
337 is disposed between the radiating element 3321 and
the first line region 3331, and thus, the radiating element
3321 and the first line region 3331 can be spatially sep-
arated. Accordingly, the amount of interference between
the radiating element 3321 and the first line region 3331
can be reduced.
[0158] The second line region 3332 may pass through
the cover plate 337 and may connect the first line region
3331 to each radiating element 3321 of the plurality of
radiating elements 3321.
[0159] The input/output region 3334 may connect the
RF circuit and the first line region 3331.
[0160] One end of the input/output region 3334 may
be connected to the first line region 3331, and the other
end of the input/output region 3334 may be connected
to an RF circuit provided with a filter, a power amplifier,
a power supply unit, and the like.
[0161] The RF circuit may be provided inside the an-
tenna device 3, but may also be provided in a device
outside the antenna device 3, for example, a remote radio
head (RRH). When the RF circuit is provided in an ex-
ternal device such as RRH, the antenna device 3 and
the external device provided with the RF circuit may be
connected through an RF cable or connector.
[0162] The input/output region 3334 may transmit the

signal transmitted from the RF circuit to the plurality of
radiating elements 3321 or transmit the signal received
from the plurality of radiating elements 3321 to the RF
circuit through the first line region 3331 and the second
line region 3332. Moreover, the input/output region 3334
may supply power to the plurality of radiating elements
3321 through the first line region 3331 and the second
line region 3332.
[0163] In order to minimize a phase difference or power
loss that may occur due to an increase in the length of
the transmission line, the input/output region 3334 may
be disposed near the middle region of the first line region
3331.
[0164] When the intermediate frequency of the oper-
ating frequency band is represented by λ, the length of
the feed line 333 required to input signals of the same
phase to two neighboring radiating elements 3321 in the
first direction may be 1λ. That is, the length of the feed
line 333 to two neighboring second line regions 3332 may
be 1λ.
[0165] However, as described above, an interval in the
first direction between the two radiating elements 3321
may have a value of 0.8λ to 0.9λ, and in this case, the
length of the feed line connecting the two radiating ele-
ments 3321 may be longer than the distance between
the two radiating elements 3321, which may cause a
problem.
[0166] To solve this problem, the first line region 3331
may include a delay line 3333. The delay line 3333 is a
region formed by bending a part of the first line region
1331, and may partially compensate for the length of the
longer feed line 333.
[0167] The delay line 3333 may be formed in at least
a part of the first line region 3331 connecting two adjacent
connection line regions 3332.
[0168] The delay line 3333 may have an inwardly re-
cessed shape or an outwardly protruding shape. For ex-
ample, the delay line 3333 may have a "c" shape, but the
present disclosure is not limited thereto.
[0169] The plurality of radiating elements 3321 may
have a patch antenna structure, but the present disclo-
sure is not limited thereto. For example, the plurality of
radiating elements 3321 may have a structure other than
a patch antenna, for example, a dipole antenna structure.
[0170] Each director 336 of the plurality of directors
336 may be disposed above each radiating element 3321
of the plurality of radiating elements 3321. The director
336 is disposed in front of the radiating element 3321 in
the radial direction, thereby widening an operating fre-
quency band and improving antenna gain.
[0171] The antenna device 3 may additionally include
an upper housing (not illustrated) functioning as a ra-
dome and a lower housing (housing) coupled with the
upper housing.
[0172] The upper housing and the lower housing may
form an external shape of the antenna device 3. The up-
per housing and the lower housing may define an ac-
commodating space therein, and components such as

15 16 



EP 4 254 663 A1

11

5

10

15

20

25

30

35

40

45

50

55

the base plate 331, the cover plate 337, the antenna
group 332, the feed line 333, the director 336 may be
accommodated in the accommodating space.
[0173] Meanwhile, in the antenna device 3, the base
plate 331 may function as a lower housing without a sep-
arate lower housing. In this case, by combining the upper
housing (not illustrated) with the base plate 331, an ac-
commodating space may be defined therein.
[0174] Still another embodiment of the present disclo-
sure illustrated in FIGS. 10 to 12 which will be described
later is different from an embodiment of the present dis-
closure illustrated in FIGS. 1 to 5 in that a feed line having
an air-strip structure is not physically connected to a ra-
diating element and a coupling method is used. Herein-
after, a description will be given focusing on differentiated
features from still another embodiment of the present dis-
closure, and repeated description of components sub-
stantially the same as those of one embodiment of the
present disclosure will be omitted.
[0175] FIG. 10 is a cross-sectional view of an antenna
device 4 according to still another embodiment of the
present disclosure.
[0176] FIG. 11 is a top view of the antenna device 4
according to still another embodiment of the present dis-
closure.
[0177] FIG. 12 is an enlarged view of a partial region
of FIG. 11.
[0178] Referring to FIGS. 10 to 12, the antenna device
4 includes a base plate 431, an antenna group 432, a
feed line 433, and a second support structure 435.
[0179] An antenna group 432 may be disposed on the
base plate 431. The base plate 331 may be made of a
metal material and may provide a ground plane to the
radiating element 4321 and the feed line 433.
[0180] The antenna group 432 includes a plurality of
radiating elements 4321 disposed on the base plate 431
along the first direction. For example, the antenna group
432 may include ten radiating elements 4321, but the
present disclosure is not limited thereto.
[0181] When the intermediate frequency of the oper-
ating frequency band is represented by λ, within one an-
tenna column, an interval in the first direction between
one radiating element 4321 and the neighboring radiating
element 4321 may be 0.8λ to 0.9λ. However, the present
disclosure is not limited thereto.
[0182] The antenna device 4 may include a plurality of
antenna columns. The plurality of antenna columns may
be disposed along the second direction perpendicular to
the first direction on the base plate 431.
[0183] When the intermediate frequency of the oper-
ating frequency band is represented by λ, the interval in
the second direction between one antenna column and
the neighboring antenna column may be 0.5λ, but the
present disclosure is not limited thereto.
[0184] Each radiating element 4321 of the plurality of
radiating elements 4321 may be configured to implement
dual polarization. For example, two types of polarized
signals of +45 degrees and -45 degrees may be radiated

from one radiating element 3321.
[0185] The feed line 433 may be configured to feed
power to the plurality of radiating elements 4321. That
is, the plurality of radiating elements 4321 may trans-
mit/receive signals or receive power through the feed line
433. Referring to FIG. 12, the plurality of radiating ele-
ments 4321 are disposed on the support structure 435
but are not physically connected to the feed line 433 and
may be configured to be powered by a coupling method.
[0186] The feed line 433 may be disposed between
the base plate 431 and the antenna group 432. Specifi-
cally, the two feed lines 433 may be disposed parallel to
each other between the base plate 431 and the antenna
group 432, and the two feed lines 433 may extend long
along the first direction.
[0187] The support structure 435 may support the feed
line 433 and the antenna group 432. The support struc-
ture 435 may be coupled to the base plate 431 or inte-
grally formed with the base plate 431. The support struc-
ture 435 may include a plurality of protrusions that may
be connected to the antenna group 432 and the feed line
433. The support structure 435 may include a stair-
shaped first support portion supporting the feed line 433
and a cylindrical second support portion supporting the
antenna group 432.
[0188] The feed line 433 is supported by the support
structure 435 and may have an air-strip structure spaced
apart from the base plate 431 and the antenna group
432, respectively. The feed line 433 may include a portion
bent to correspond to the shape of the support structure
435 so as to be supported by the support structure 435.
[0189] In the antenna device 4 according to still another
embodiment of the present disclosure, by disposing the
feed line 433 between the base plate 431 and the antenna
group 432, at least a portion of the feed line 433 may be
overlapped with the radiating element.
[0190] Accordingly, even when the area of the feed line
433 is increased compared to the radiating element 4321,
the distance between the radiating elements 4321 in the
second direction can be sufficiently narrowed.
[0191] In the antenna device 4 according to still another
embodiment of the present disclosure, the radiating ele-
ment 4321 is not physically connected to the feed line
433 and is configured to be fed by a coupling method,
and thus, the radiating element 4321 and the feed line
433 may be spatially separated. Therefore, the amount
of interference between the radiating element 4321 and
the feed line 433 can be reduced.
[0192] The input/output area 4334 may connect the RF
circuit and the feed line 433.
[0193] One end of the input/output region 4334 may
be connected to the feed line 433, and the other end of
the input/output region 4334 may be connected to an RF
circuit provided with a filter, a power amplifier, a power
supply unit, and the like.
[0194] The RF circuit may be provided inside the an-
tenna device 4, but may also be provided in a device
outside the antenna device 4, for example, a remote radio
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head (RRH). When the RF circuit is provided in an ex-
ternal device such as an RRH, the antenna device 4 and
the external device provided with the RF circuit may be
connected through an RF cable or connector.
[0195] The input/output region 4334 may transfer the
signal transmitted from the RF circuit through the feed
line 433 to the plurality of radiating elements 4321 or
transmit the signal received from the plurality of radiating
elements 4321 to the RF circuit. Moreover, the input/out-
put area 4334 may supply power to the plurality of radi-
ating elements 4321 through the feed line 433.
[0196] In order to minimize a phase difference or power
loss that may occur due to an increase in the length of
the transmission line, the input/output area 4334 may be
disposed near the middle area of the feed line 433.
[0197] When the intermediate frequency of the oper-
ating frequency band is represented by λ, the length of
the feed line 433 required to input signals of the same
phase to two neighboring radiating elements 4321 in the
first direction may be 1λ.
[0198] The plurality of radiating elements 4321 may
have a patch antenna structure, but the present disclo-
sure is not limited thereto. For example, the plurality of
radiating elements 4321 may have a structure other than
a patch antenna, for example, a dipole antenna structure.
[0199] The antenna device 4 may additionally include
an upper housing (not illustrated) functioning as a ra-
dome and a lower housing (housing) coupled with the
upper housing.
[0200] The upper housing and the lower housing may
form an external shape of the antenna device 4. The up-
per housing and the lower housing may define an ac-
commodating space therein, and components such as
the base plate 431, the antenna group 432, and the feed
line 433 may be accommodated in the accommodating
space.
[0201] Meanwhile, in the antenna device 4, the base
plate 431 may function as the lower housing without a
separate lower housing. In this case, by combining the
upper housing (not illustrated) with the base plate 431,
the accommodating space may be defined therein. Al-
though exemplary embodiments of the present disclo-
sure have been described for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions, and substitutions are possible, without depart-
ing from the idea and scope of the claimed invention.
Therefore, exemplary embodiments of the present dis-
closure have been described for the sake of brevity and
clarity. The scope of the technical idea of the present
embodiments is not limited by the illustrations. Accord-
ingly, one of ordinary skill would understand that the
scope of the claimed invention is not to be limited by the
above explicitly described embodiments but by the
claims and equivalents thereof.
[0202] [REFERENCE NUMERIALS] 1: antenna de-
vice, 13: antenna assembly, 14: plate, 15: partition wall,
131: base, 132: antenna group, 133: feed line, 134: first
support structure, 135: second support structure, 136:

director, 1321: radiating element, 1331: main line region,
1332: connection line region, 1333: delay line

CROS S-REFERENCE TO RELATED APPLICATION

[0203] This application claims priority to Patent Appli-
cation No. 10-2020-0160429, filed on November 25,
2020 in Korea, and Patent Application No.
10-2021-0164484, filed on November 25, 2021 in Korea,
the entire contents of which are incorporated herein by
reference.

Claims

1. An antenna assembly comprising:

a base;
an antenna group including a plurality of radiat-
ing elements disposed on the base along a first
direction; and
a feed line configured to feed power to the plu-
rality of radiating elements, the feed line having
an air-strip structure,
wherein the feed line includes:

a plurality of connection line regions config-
ured such that one end is connected to each
radiating element of the plurality of radiating
elements, and
a main line region bent at a predetermined
angle at the other end of the connection line
region and formed along the first direction
from a side surface of the antenna group.

2. The antenna assembly of claim 1, wherein the con-
nection line region is formed parallel to the base.

3. The antenna assembly of claim 1 or 2, wherein the
main line region is bent in a direction perpendicular
to the connection line region.

4. The antenna assembly of claim 1, wherein the plu-
rality of radiating elements include a first radiating
element and a second radiating element adjacent to
the first radiating element,

the plurality of connection line regions include a
first connection line region connected to the first
radiating element and a second connection line
region connected to the second radiating ele-
ment, and
the main line region includes a delay line formed
in at least a part of the main line region connect-
ing between the first connection line region and
the second connection line region.

5. The antenna assembly of claim 4, wherein the delay
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line has a shape recessed toward the base or a
shape protruding away from the base.

6. The antenna assembly of claim 1, wherein the plu-
rality of connection line region are formed integrally
with the plurality of radiating elements.

7. The antenna assembly of claim 1, further comprising
at least one first support structure formed integrally
with the base and protruding from the base,
wherein the main line region is supported by the at
least one first support structure.

8. The antenna assembly of claim 1, further comprising
a plurality of directors disposed above the respective
radiating elements of the plurality of radiating ele-
ments.

9. The antenna assembly of claim 8, further comprising
a plurality of second support structures formed inte-
grally with the base and protruding from the base,
wherein the plurality of directors are supported
through the plurality of second support structures.

10. An antenna device comprising:

the first antenna assembly and the second an-
tenna assembly according to any one of claims
1 to 9;
a plate configured to seat the first antenna as-
sembly and the second antenna assembly side
by side in a second direction perpendicular to
the first direction; and
a partition wall rising from the plate between the
first antenna assembly and the second antenna
assembly.

11. The antenna device of claim 10, wherein the feed
line of the first antenna assembly includes a first main
line region adjacent to the second antenna assem-
bly,

the feed line of the second antenna assembly
includes a second main line region adjacent to
the first antenna assembly, and
the partition wall is disposed between the first
main line region and the second main line re-
gion.

12. The antenna device of claim 10, wherein the partition
wall is integrally formed with the plate.

13. The antenna device of claim 11, wherein the partition
wall is disposed to be spaced apart from the first
main line region and the second main line region.

14. An antenna device comprising:

at least one antenna assembly according to any
one of claims 1 to 9; and
a plate configured to seat the at least one an-
tenna assembly,
wherein the at least one antenna assembly is
modularized and mounted on the plate.

15. An antenna device comprising:

a base plate;
a cover plate facing the base plate and spaced
apart from the base plate;
an antenna group including a plurality of radiat-
ing elements disposed on the cover plate along
a first direction; and
a feed line configured to feed power to the plu-
rality of radiating elements,
wherein the feed line includes
a first line region disposed between the base
plate and the cover plate and having an air-strip
structure spaced apart from the base plate and
the cover plate; and
and a second line region penetrating the cover
plate and connecting the first line region and
each radiating element of the plurality of radiat-
ing elements.

16. An antenna device comprising:

a base plate;
a support structure disposed on the base plate;
an antenna group including a plurality of radiat-
ing elements disposed along a first direction on
the support structure; and
a feed line configured to feed power to the plu-
rality of radiating elements,
wherein the feed line has an air-strip structure
spaced apart from the base plate and the anten-
na group and feeds power to the plurality of ra-
diating elements by a coupling method.
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