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(54) DUAL POLARIZATION ARRAY ANTENNA AND RADIATION UNITS THEREOF

(57) The present invention provides a dual polariza-
tion array antenna. The dual polarization array antenna
comprises a plurality of radiation units disposed in an
array on a reflecting board of the dual polarization array
antenna. Each radiation unit is provided with two pairs
of radiation oscillators mounted in an orthogonal polari-
zation position. At least one radiation unit is used as a
first radiation unit, and at least one radiation unit is used
as a second radiation unit. A first pair of radiation oscil-
lators of the first radiation unit is used for radiating a first
polarization signal, and the second pair of radiation os-
cillators is used for radiating a second polarization signal.
A first pair of radiation oscillators of the second radiation
unit is used for radiating the second polarization signal,
and the second pair of radiation oscillators is used for
radiating the first polarization signal. On a perpendicular
direction based on the reflecting board, the first pairs of
radiation oscillators of the first radiation unit and the sec-
ond radiation unit are disposed to be higher than the sec-
ond pairs of radiation oscillators. The present invention
greatly improves the consistency of radiation perform-
ance between two polarizations of the array antenna, and
improves the polarization isolation degree of the array
antenna.
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Description

Field of the Invention

[0001] The present invention relates to the field of mo-
bile communications antenna and more particularly, to a
dual polarization array antenna and radiation units there-
of.

Background

[0002] For a conventional dual polarization radiation
unit, it is typical that two polarized radiation oscillators
have the consistent structural size and shape. Moreover,
each radiation oscillator is disposed in a same plane. In
other words, the two polarized radiation oscillators will
overlap each other if rotated 90 degree relative to each
other. Though this design to certain extent improves ra-
diation performance consistency of two polarizations,
considering avoidance of interference caused by power
feeding, rather than disposed in a same plane, feeding
ports of two polarizations have to be disposed in different
planes. Due to difference in height of the feeding ports
and difference in other correspondingly produced bound-
ary conditions, radiation performance value of the two
polarizations of an array antenna consisted of above
mentioned several consistent radiation units will show
certain difference.
[0003] With the continued widening of working fre-
quency of mobile antenna, in particular when operated
at ultra wide frequency (for example at 1710~2690MHz),
inconsistency of two polarizations becomes significant
for either single radiation unit or array antenna. For in-
stance, at a same frequency, important parameters of
two polarizations such as H-Plane Half Power beam-
width, front to rear ratio, cross polarization discrimination,
polarization consistency, and H-plane beam deflection
exhibit obvious inconsistency. In addition, this kind of in-
consistency will be increased with increase of electrical
down-tilt angle of electrically adjustable antenna and is
difficult to be eliminated.
[0004] At present, to improve network quality and uni-
form covering of uplink and downlink of network by net-
work operators, high requirements have been proposed
for consistency of radiation performance of two polariza-
tions of base station antenna. Radiation units and array
antenna consisted of them will almost not meet these
requirements of network operators.
[0005] If the radiation oscillators of two polarizations
are located in a plane at the same height, coupling be-
tween two polarizations in a single radiation unit will be
increased, and coupling between two polarizations of the
array antenna will be increased as well, thus resulting in
difficulty in improvement of isolation of wide frequency
band array antenna.
[0006] Given above situations, person of the art faces
challenges on how to maintain uniformity of both radiation
performance and isolation of two polarizations.

SUMMARY OF THE INVENTION

[0007] One object of the invention is to provide a dual
polarization array antenna for improving uniformity of
both radiation performance and isolation of two polariza-
tions.
[0008] Another object of the invention is to provide a
dual polarization radiation unit which forms the dual po-
larization array antenna aforementioned.
[0009] A dual polarization array antenna includes a plu-
rality of radiation units disposed in an array on a reflecting
board of the dual polarization array antenna, each radi-
ation unit being provided with two pairs of radiation os-
cillators mounted in an orthogonal polarization position.
[0010] At least one radiation unit is used as a first ra-
diation unit, a first pair of the radiation oscillators of the
first radiation unit is used for radiating a first polarization
signal, and a second pair of radiation oscillators thereof
is used for radiating a second polarization signal;
[0011] At least one radiation unit is used as a second
radiation unit, a first pair of the radiation oscillators of the
second radiation unit is used for radiating a second po-
larization signal, and a second pair of radiation oscillators
thereof is used for radiating a first polarization signal; and
[0012] On a perpendicular direction of the reflecting
board and based on the reflecting board, the first pairs
of radiation oscillators of the first radiation unit and the
second radiation unit are higher than the second pairs of
radiation oscillators.
[0013] A dual polarization radiation unit, comprising
two pairs of radiation oscillators mounted in an orthogo-
nal polarization position, one pair of the radiation oscil-
lators being used for radiating signal of one polarization,
while the otherpair of the radiation oscillators being used
for radiating signal of another polarization. A reflecting
board on which the radiation unit is mounted is taken as
datum; along said vertical direction, one pair of radiation
oscillators are higher than the other pair of radiation os-
cillators.
[0014] The present invention has the following good
effects.
[0015] At first, two pairs of radiation oscillators of the
dual polarization radiation unit for radiating signals of two
polarizations are disposed in first and second space lay-
ers with different height respectively, thus improving iso-
lation between two polarizations, and increasing non-rel-
evance between two polarizations.
[0016] Secondly, as the two pairs of radiation oscilla-
tors of the above radiation unit locate in space layers of
different height, non-relevance between two polariza-
tions of the radiation unit is enhanced.
[0017] Thirdly, inconsistency between two polariza-
tions of the first radiation unit can counterbalance incon-
sistency between two polarizations of the second radia-
tion unit, thereby greatly increasing radiation perform-
ance consistency of polarizations of the entire array an-
tenna. As a result, H-Plane Half Power beam-width, cross
polarization discrimination and the like are also improved.
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[0018] Moreover, as the isolation of the first and sec-
ond radiation units and is quietly higher than a general
radiation unit, the overall isolation of the array antenna
is also increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Figure 1 shows a front view of a first radiation unit
of a dual polarization array antenna according to one
embodiment of the invention;
Figure 2 shows a perspective view of a first radiation
unit of a dual polarization array antenna according
to one embodiment of the invention;
Figure 3 shows a front view of a second radiation
unit of a dual polarization array antenna according
to one embodiment of the invention;
Figure 4 shows a front view of another one of the
first radiation units of a dual polarization array an-
tenna according to one embodiment of the invention;
Figure 5 shows a front view of another one of the
first radiation units of a dual polarization array an-
tenna according to one embodiment of the invention;
Figure 6 shows a front view of another one of the
first radiation units of a dual polarization array an-
tenna according to one embodiment of the invention;
Figure 7 shows a front view of adj acently disposed
first and second radiation units of a dual polarization
array antenna according to one embodiment of the
invention;
Figure 8 shows a perspective view of adjacently dis-
posed first and second radiation units of a dual po-
larization array antenna according to one embodi-
ment of the invention;
Figure 9 shows a structural view of a dual polarization
array antenna according to one embodiment of the
invention;
Figure 10 shows arrangement of the first and second
radiation units of a dual polarization array antenna
according to one embodiment of the invention;
Figure 11 shows arrangement of the first and second
radiation units of a dual polarization array antenna
according to another embodiment of the invention;
Figure 12 shows arrangement of the first and second
radiation units of a dual polarization array antenna
according to another embodiment of the invention;
Figure 13 shows arrangement of the first and second
radiation units of a dual polarization array antenna
according to another embodiment of the invention;
Figure 14 shows arrangement of the first and second
radiation units of a dual polarization array antenna
according to another embodiment of the invention;
and
Figure 15 shows a structural view of a dual frequency
dual polarization array antenna according to another
embodiment of the invention.

DETAILED DESCRIPTION

[0020] A dual polarization array antenna and radiation
units thereof will be described in greater detail in con-
junction with accompanied figures 1-15 and various em-
bodiments of the invention.
[0021] A dual polarization array antenna includes a re-
flecting board 30 on which a plurality of radiation units.
It is noted that as used herein, the term "a plurality of"
means either odd number of or even number of. Each
radiation unit is a dual polarization radiation unit having
two pairs of radiation oscillators mounted in an orthogo-
nal polarization position, each pair of the oscillators is
used for radiating signal of one kind polarization.
[0022] As shown in figures 1-2, at least one radiation
unit has the following construction and shape.
[0023] One radiation unit is defined as a first radiation
unit 10. One pair of radiation oscillators of the unit 10
serves to radiate signal of a first polarization. For exam-
ple, for a 645° dual polarization radiation unit, +45° po-
larized signal may be radiated and accordingly, this pair
of radiation oscillators is defined as a first pair of radiation
oscillators 11 and, this pair of radiation oscillators 11 lo-
cates in a first space layer H1. Another pair of radiation
oscillators of the radiation unit 10 is for radiation of signal
of a second polarization. For example, for a 645° dual
polarization radiation unit, -45° polarized signal may be
radiated and accordingly, this pair of radiation oscillators
is defined as a second pair of radiation oscillators 12 and,
this pair of radiation oscillators 12 locates in a second
space layer H2. It is noted that the above space layers
H1 and H2 are in fact virtual and only for illustrating shape.
[0024] The reflecting board 30 is taken as datum. Along
a vertical direction of the board 30, the first space layer
H1 is at least partially higher than the second space layer
H2. Specifically, the first space layer H1 is separated
from the second space layer H2 along the vertical direc-
tion of the board 30. In addition, the first space layer H1
is entirely higher than the second space layer H2. Or, the
first space layer H1 may partially overlaps the second
space layer H2 along the vertical direction of the board
30 and, the top surface of the first space layer H1 is higher
than that of the second space layer H2.
[0025] The first radiation unit 10 includes a balun 13
for physically supporting two pairs of radiation oscillators
11, 12. In particular the balun 13 may be apost. In this
balun 13, a slit 132 is defined and extended downwardly
along a bisector of an angle formed by intersection of two
adjacent radiation oscillators. The slit 132 is intended for
realizing shifting of power feeding between unbalanced
coaxial cable and balanced radiation oscillators. Each
slit 132 has a length of a quarter of working wavelength
of centeral working frequency.
[0026] On the balun 13, a balun arm 131 is disposed
in a region between two adjacent slits 132. A feeding port
135 is formed on the balun arm 131. Two feeding ports
135 of the same polarization are at the same height. The
feeding ports 135 of the same polarization have the func-
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tion of connecting a feeding sheet 134 which works to
feeding power. The feeding sheet 134 is isolated from
the balun arm 135 by an insulated dielectric block so as
to realize isolation therebetween. The feeding ports 135
of the first polarization are higher than feeding ports 135
of the second polarization. As such, the feeding sheet
134 connecting the two feeding ports 135 of the first po-
larization is also higher than the feeding sheet 134 con-
necting the two feeding ports 135 of the second polari-
zation. The feeding sheets 134 of two polarizations cross
each other and a distance is maintained therebetween
along the vertical direction of the reflecting board 30, thus
further reducing feeding interference between two polar-
izations of the first radiation unit 10.
[0027] Moreover, for meeting specific requirements of
antenna performance, protruded branches may be
formed on the balun arm 131 for adjusting standing wave
of the radiation unit. As the first space layer H1 of the
radiation unit 10 is at least partially higher than the second
space layer H2 along the vertical direction of the reflecting
board 30, the height of balun arms 131 of corresponding
radiation oscillators varies.
[0028] The shape of respective radiation oscillators of
the first radiation unit 10 projected on the reflecting board
30 may be rectangular, circle, diamond, triangle, circular
shape or other irregular shape. The radiation oscillator
10 may be formed by any one of the following means:
solid, cutting off, forming branches locally, forming die-
lectric locally, partially protruding, or partially recessing.
The shape and fabrication of the radiation oscillator 10
may be determined based on radiation performance of
the antenna, in consideration of the reflecting board 30.
The present invention is not limited to this embodiment.
[0029] Take the reflecting board 30 as the datum. The
pair of radiation oscillators 11 may have the same height
along the vertical direction of the board 30 as shown in
figure 1. Alternatively, they may have different height
when located in two sub layers H11, H12 of different
height of the first space layer H1, just as denoted by figure
4. The second pair of radiation oscillators 12 may have
the same height along the vertical direction of the board
30 as shown in figure 1. Alternatively, they may have
different height when located in two sub layers H21, H22
of different height of the second space layer H2, just as
denoted by figure 4.
[0030] As shown in figure 1, the radiation aperture
plane of the first and second pairs of radiation oscillators
11 and 12 is parallel with the surface of the reflecting
board 30. This radiation aperture plane is one side of the
radiation oscillators 11 and 12 opposite to the reflecting
board 30.
[0031] Or, the radiation aperture plane of the first and
second pairs of radiation oscillators 11 and 12 may be
inclined with respect to the reflecting board 30. In partic-
ular, one end of each of the first and second pairs of
radiation oscillators 11 and 12 is secured with the balun
arm 131. If the top portion of the balun arm 131 is parallel
with the reflecting board 30, another end of each of the

first and second pairs of radiation oscillators 11 and 12
is curved and inclined towards the reflecting board 30,
as shown in figure 5, or inclined away from the reflecting
board 30. If the top portion of the balun arm 131 is inclined
relative to the reflecting board 30, the first and second
pairs of radiation oscillators 11 and 12 is kept erect and
inclined towards or away from the reflecting board 30.
[0032] Furthermore, the radiation oscillators may have
the same or different height. The radiation aperture plane
of these oscillators may be parallel with the reflecting
board 30 or be inclined with it. As shown in figure 6, the
radiation oscillators are at the different height and are
inclined towards the reflecting board 30.
[0033] Regarding the first radiation unit 10, as the first
space layer H1 into which the first pair of radiation oscil-
lators 11 locates is at least partially higher than the sec-
ond space layer H2 into which the second pair of radiation
oscillators 12 locates along the vertical direction of the
reflecting board 30, the height of balun arms 131 of cor-
responding radiation oscillators varies. Correspondingly,
the balun arms 131 corresponding to respective radiation
oscillators are also of the different height. In addition, the
height of feeding ports 135 of different polarization is also
different. Any difference in height of space layers, balun
arms or feeding ports or their combination may increase
difference between two polarizations of the first radiation
unit 10, and reduce coupling between two polarizations,
thus leading to high isolation.
[0034] At least one radiation unit of the dual polariza-
tion array antenna has the following structure and shape.
One radiation unit is defined as a second radiation unit
20. The differences of unit 20 over the first radiation unit
10 will be described in detail, and other identifical features
will be omitted herefrom due to similar structure, shape
and technical effects of the second radiation unit 20 with
the first radiation unit 10.
[0035] As indicated in figure 3, one pair of radiation
oscillators of the unit 20 serves to radiate signal of a first
polarization. For example, for a 645° dual polarization
radiation unit, +45° polarized signal may be radiated and
accordingly, this pair of radiation oscillators is defined as
a second pair of radiation oscillators 22 and, this pair of
radiation oscillators 22 locates in a second space layer
H2. Another pair of radiation oscillators of the radiation
unit 20 is for radiation of signal of a second polarization.
For example, for a 645° dual polarization radiation unit,
-45° polarized signal may be radiated and accordingly,
this pair of radiation oscillators is defined as a first pair
of radiation oscillators 21 and, this pair of radiation oscil-
lators 21 locates in a first space layer H1.
[0036] A feeding port 235 with a second polarization
of the second radiation unit 20 is higher than the feeding
port 235 with a first polarization. As such, a feeding sheet
234 for connecting two feeding ports 235 of the second
polarization together is higher that the feeding sheet 234
for connecting two feeding ports 235 of the first polariza-
tion together. The feeding sheets 234 of different polar-
ization cross each other and a distance is maintained
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therebetween along the vertical direction of the reflecting
board 30, thus further reducing feeding interference be-
tween two polarizations of the second radiation unit 20.
[0037] Regarding the second radiation unit 20, as the
first space layer H1 into which the first pair of radiation
oscillators 21 locates is at least partially higher than the
second space layer H2 into which the second pair of ra-
diation oscillators 22 locates along the vertical direction
of the reflecting board 30, the height of balun arms 231
of corresponding radiation oscillators varies. In addition,
the height of feeding ports 235 of different polarization is
also different. Any difference in height of space layers,
balun arms or feeding ports or their combination may
increase difference between two polarizations, and re-
duce coupling between two polarizations, thus leading
to high isolation.
[0038] In this dual polarization array antenna, a sym-
metrical reference line is presented on the reflecting
board 30. The plurality of radiation units of the antenna
is arranged along said reference line. The symmetry
means symmetry about an axis or a center. In addition
this reference line is only virtual and indeed not disposed
on the reflecting board 30.
[0039] The virtual reference line may be straight lines
as shown in figures 10-13, or curved line of S-shape 50
as shown in figure 14. This may be freely selected by
person of the art.
[0040] On this reflecting board 30 and along the virtual
reference line, only the first radiation unit 10 and second
radiation unit 20 may be disposed. Or, in addition to the
first radiation unit 10 and second radiation unit 20, a third
radiation unit with different structure from the units 10
and 20 and for radiating signals of two polarizations may
be provided.
[0041] The radiation unit normally is centrally symmet-
rical. The mounting location of the radiation unit on the
reference line maybe determined by geometry center of
the unit normally projected on a projection plane of the
reflecting board 30.
[0042] Inconsistency between two polarizations of the
first radiation unit 10 may counterbalance inconsistency
between two polarizations of the second radiation unit
20, thereby improving consistency in radiation perform-
ance of different polarizations of the entire antenna. As
a result, H-Plane Half Power beam-width, cross polari-
zation discrimination and the like are also improved.
Moreover, as the isolation of the first and second radiation
units 10 and 20 is quietly higher than a general radiation
unit, the overall isolation of the array antenna is also in-
creased.
[0043] In this embodiment, no matter whether the
number of the first radiation units 10 is identical to that
of the second radiation units 20, cancellation of incon-
sistency of one polarization is at least partially realized
as long as there are a first radiation unit 10 and second
radiation unit 20.
[0044] In this embodiment, to better cancel inconsist-
ency of one polarization between the first radiation unit

10 and second radiation unit 20, as shown in figure 14,
on the reflecting board 30, at least part of first radiation
units 10 and corresponding number of second radiation
units 20 are centrally symmetrical about the geometry
center (that is, symmetrical center point) of the virtual
reference line. Furthermore, a first radiation unit 10 and
a corresponding second radiation unit 20 are centrally
symmetrical about the geometry center.
[0045] Alternatively, as shown in figures 10 or 13, on
the reflecting board 30, at least part of first radiation units
10 and corresponding number of second radiation units
20 are symmetrical about a symmetrical axis of the virtual
reference line. Furthermore, a first radiation unit 10 and
a corresponding second radiation unit 20 are symmetrical
about the symmetrical axis.
[0046] Alternatively, as shown in figures 10 or 13, on
the reflecting board 30, at least part of first radiation units
10 and corresponding number of second radiation units
20 are symmetrical about a geometry center of the virtual
reference line. Furthermore, a first radiation unit 10 and
another first radiation unit 10 are centrally symmetrical
about the geometry center, while a second radiation unit
20 and another second radiation unit 20 are centrally
symmetrical about the geometry center.
[0047] Alternatively, as shown in figures 11 or 12, on
the reflecting board 30, at least part of first radiation units
10 and corresponding number of second radiation units
20 are symmetrical about a symmetrical axis of the virtual
reference line. Furthermore, a first radiation unit 10 and
another first radiation unit 10 are symmetrical about the
symmetrical axis of the virtual reference line. A second
radiation unit 20 and another second radiation unit 20
are also symmetrical about the symmetrical axis of the
virtual reference line.
[0048] Alternatively, as shown in figures 10-13, on the
reflecting board 30, a first radiation unit 10 and a second
radiation unit 20 are adjacently arranged along the virtual
reference line.
[0049] Arrangement manners P1-P6 are given below
and these manners may be used along or in combination.
[0050] According to manner P1, a first radiation unit
10, a second radiation unit 20, a first radiation unit 10
and a second radiation unit 20 are sequentially arranged
on the reflecting board 30 along the straight reference
line from left to right or from right to left (as shown in
figure 10).
[0051] According to manner P2, a first radiation unit
10, a second radiation unit 20, a second radiation unit 20
and a first radiation unit 10 are sequentially arranged on
the reflecting board 30 along the straight reference line
from left to right (as shown in figure 11).
[0052] According to manner P3, a second radiation unit
20, a first radiation unit 10, a first radiation unit 10 and a
second radiation unit 20 are sequentially arranged on the
reflecting board 30 along the straight reference line from
left to right(as shown in figure 12).
[0053] According to manner P4, a first radiation unit
10, a second radiation unit 20, a first radiation unit 10
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and a first radiation unit 10 are sequentially arranged on
the reflecting board 30 along the straight reference line
from left to right or from right to left (as shown in figure 13).
[0054] According to manner P5, a second radiation unit
20, a first radiation unit 10, a second radiation unit 20
and a second radiation unit 20 are sequentially arranged
on the reflecting board 30 along the straight reference
line from left to right or from right to left.
[0055] According to manner P6, a first radiation unit
10, a second radiation unit 20, a first radiation unit 10
and a second radiation unit 20 are sequentially arranged
on the reflecting board 30 along the S-curved reference
line from left to right or from right to left (as shown in
figure 14).
[0056] The first radiation units 10 and second radiation
units 20 are disposed on the reflecting board 30 in a man-
ner by which inconsistency of the same polarization is at
least partially eliminated. Specifically, the radiation units
of the dual polarization array antenna are consisted of at
least a first radiation unit10 and a second radiation unit
20. Or it may be consisted of at least a first radiation
unit10, at least a second radiation unit 20, and several
other types of radiation units. Herein, other types of ra-
diation units are defined as the third radiation units.
[0057] According to another embodiment and as
shown in figure 15, a dual frequency dual polarization
array antenna further includes a low frequency radiation
unit 40 into which the first radiation unit 10 is nested. The
second radiation units 20 and low frequency radiation
units 40 are disposed on the reflecting board 30 along
the straight virtual reference line such that equal distance
is maintained between adjacent units. Similarly, the sec-
ond radiation unit 20 may also be nested into a corre-
sponding low frequency radiation unit 40 and form to-
gether with the first radiation unit 10 a dual frequency
dual polarization array antenna. This antenna has simple
construction, is easy to be made, results in low cost, and
is easy to be assembled. Moreover, isolation between
two polarizations and radiation performance are high.
[0058] According to actual requirement, this single or
dual frequency dual polarization array antenna may pro-
vide isolation bar, isolation board, metal cavity and the
like between the radiation units for further improving iso-
lation of the array antenna and adjusting direction pat-
tern.
[0059] The terms "first" and "second" as used herein
are intended for distinguishing between different compo-
nents and may not be understood as having limitation to
sequence of the components.
[0060] Though various embodiments of the invention
have been illustrated above, a person of ordinary skill in
the art will understand that, variations and improvements
made upon the illustrative embodiments fall within the
scope of the invention, and the scope of the invention is
only limited by the accompanying claims and their equiv-
alents.

Claims

1. A dual polarization array antenna, comprising a plu-
rality of radiation units disposed in an array on a re-
flecting board of the dual polarization array antenna,
each radiation unit being provided with two pairs of
radiation oscillators mounted in an orthogonal polar-
ization position, wherein,
at least one radiation unit is used as a first radiation
unit, a first pair of the radiation oscillators of the first
radiation unit is used for radiating a first polarization
signal, and a second pair of radiation oscillators
thereof is used for radiating a second polarization
signal;
at least one radiation unit is used as a second radi-
ation unit, a first pair of the radiation oscillators of
the second radiation unit is used for radiating a sec-
ond polarization signal, and a second pair of radia-
tion oscillators thereof is used for radiating a first
polarization signal; and
on a perpendicular direction of the reflecting board
and based on the reflecting board, the first pairs of
radiation oscillators of the first radiation unit and the
second radiation unit are disposed to be higher than
the second pair of radiation oscillators.

2. The dual polarization array antenna as recited in
claim 1, wherein the first radiation units and second
radiation units are disposed on the reflecting board
in a manner by which inconsistency of the same po-
larization is at least partially eliminated.

3. The dual polarization array antenna as recited in
claim 1, wherein the plurality of radiation units is ar-
ranged along a symmetrical virtual reference line.

4. The dual polarization array antenna as recited in
claim 3, wherein the virtual reference line is a straight
line or curved line of S-shape.

5. The dual polarization array antenna as recited in
claim 3, wherein at least part of first radiation units
and corresponding number of second radiation units
are symmetrical about the geometry center of the
virtual reference line; and a first radiation unit and a
corresponding second radiation unit are centrally
symmetrical about the geometry center;
or, at least part of first radiation units and correspond-
ing number of second radiation units are symmetrical
about a symmetrical axis of the virtual reference line;
and a first radiation unit and a corresponding second
radiation unit are symmetrical about the symmetrical
axis.

6. The dual polarization array antenna as recited in
claim 3, wherein at least part of first radiation units
and corresponding number of second radiation units
are symmetrical about the geometry center of the
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virtual reference line; and a first radiation unit and
another first radiation unit are centrally symmetrical
about the geometry center; a second radiation unit
and another second radiation unit are centrally sym-
metrical about the geometry center;
or, at least part of first radiation units and correspond-
ing number of second radiation units are symmetrical
about a symmetrical axis of the virtual reference line;
and a first radiation unit and another first radiation
unit are symmetrical about the symmetrical axis; a
second radiation unit and another second radiation
unit are symmetrical about the symmetrical axis.

7. The dual polarization array antenna as recited in
claim 3, wherein a first radiation unit and a second
radiation unit are adj acently arranged along the vir-
tual reference line.

8. The dual polarization array antenna as recited in
claim 3, wherein only the first and second radiation
units are disposed along said virtual reference line.

9. The dual polarization array antenna as recited in
claim 3, wherein a third radiation unit with different
structure from the first and second radiation units is
disposed along the virtual reference line for radiating
signals of two polarizations.

10. The dual polarization array antenna as recited in any
one of claims 3-9, wherein the total number of the
radiation units is even or odd number.

11. The dual polarization array antenna as recited in
claim 1, wherein the reflecting board is taken as da-
tum; along a vertical direction of the board, the first
pair of radiation oscillators of the first or second ra-
diation unit locates in a virtual first space layer, while
the second pair of radiation oscillators of the first or
second radiation unit locates in a virtual second
space layer; and along said vertical direction, the
first space layer is at least partially higher than the
second space layer such that along said vertical di-
rection of the reflecting board the first radiation os-
cillators are higher than the second radiation oscil-
lators.

12. The dual polarization array antenna as recited in
claim 11, wherein the reflecting board is taken as
datum; along a vertical direction of the board, a pair
of radiation oscillators, for radiating signal of same
polarization and located in the same space layer, of
the first or second radiation unit, each has two oscil-
lator arms of different vertical height.

13. The dual polarization array antenna as recited in
claim 11, wherein the first space layer and second
space layer are partially overlapped with each other
or completely separated from each other.

14. The dual polarization array antenna as recited in
claim 11 or claim 12, wherein each pair of the first
and second pairs of radiation oscillators of the first
or second radiation unit has a radiation aperture
plane located away from a surface of the reflecting
board; and each radiation aperture plane is parallel
with the surface of the reflecting board.

15. The dual polarization array antenna as recited in
claim 11 or claim 12, wherein each pair of the first
and second pairs of radiation oscillators of the first
or second radiation unit has a radiation aperture
plane located away from a surface of the reflecting
board; and each radiation aperture plane is inclined
relative to the surface of the reflecting board.

16. The dual polarization array antenna as recited in
claim 15, wherein the first and second pairs of radi-
ation oscillators of the first or second radiation unit
are supported on the reflecting board through a bal-
un; one end of each of the first and second pairs of
radiation oscillators is secured with the balun, while
the other end thereof is close to or away from the
reflecting board such that a corresponding radiation
aperture plane is inclined.

17. A dual polarization radiation unit, comprising two
pairs of radiation oscillators mounted in an orthogo-
nal polarization position, one pair of the radiation os-
cillators being used for radiating signal of one polar-
ization, while the otherpair of the radiation oscillators
being used for radiating signal of another polariza-
tion, wherein a reflecting board on which the radia-
tion unit is mounted is taken as datum; along a ver-
tical direction of the board, one pair of radiation os-
cillators locates in a virtual first space layer, while
the other pair of radiation oscillators locates in a vir-
tual second space layer; and along said vertical di-
rection, the first space layer is at least partially higher
than the second space layer such that along sais
vertical direction of the reflecting board the one pair
of radiation oscillators are higher than the other pair
of radiation oscillators.

18. The dual polarization radiation unit as recited in claim
17, wherein the first space layer and second space
layer are partially overlapped with each other or com-
pletely separated from each other.

19. The dual polarization radiation unit as recited in claim
17, wherein each radiation oscillator has a radiation
aperture plane located away from a surface of the
reflecting board; and each radiation aperture plane
is parallel with the surface of the reflecting board.

20. The dual polarization radiation unit as recited in claim
17, wherein each radiation oscillator has a radiation
aperture plane located away from a surface of the
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reflecting board; and each radiation aperture plane
is inclined relative to the surface of the reflecting
board.

21. The dual polarization radiation unit as recited in claim
20, wherein each radiation oscillator is supported on
the reflecting board through a balun; one end of each
radiation oscillators is secured with the balun, while
the other end thereof is close to or away from the
reflecting board such that a corresponding radiation
aperture plane is inclined.
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