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(57)  Embodiments of this application provide a beam
scanning reflector antenna. The antenna includes a feed
source array, a first reflector, and a second reflector,
where the feed source array includes at least one feed
source, the first reflector is configured to perform phase
modulation on a signal, and the second reflector is con-
figured to receive and transmit the signal. The first re-
flector includes a transceiver unit, configured to receive
and transmit the signal; and a phase modulation unit,
configured to perform phase modulation on the signal.
The phase modulation unit includes a first transmission
line, a second transmission line, and a liquid crystal layer,
where the liquid crystal layer is deployed between the first
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ulation on the signal. In this way, operating bandwidth of
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210270682.2, filed with the Chi-
na National Intellectual Property Administration on March
18, 2022 and entitled "BEAM SCANNING REFLECTOR
ANTENNA AND ANTENNA SYSTEM", which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the
field of antenna technologies, and more specifically, to a
beam scanning reflector antenna and an antenna sys-
tem.

BACKGROUND

[0003] A high-gain antenna having a beam scanning
capability is usually used in millimeter-wave communica-
tion application, to overcome problems of difficulty in
antenna installation and alignment and a low receive
level. A phased-array high-gain antenna solution based
on a conventional solid-state receive/transmit compo-
nent is costly. Therefore, a beam scanning reflector
antenna using a high-gain characteristic of a reflector
antenna becomes a low-cost solution.

[0004] An existing high-gain reflector antenna having
the beam scanning capability usually implements beam
scanning in a mechanical rotation manner. However, a
mechanical system solution has a slow scanning speed
and low long-term reliability. In addition, the existing high-
gain reflector antenna that is based on an electronic
beam scanning solution and has the beam scanning
capability has problems such as narrow operating band-
width and a high loss.

[0005] Therefore, how to increase the operating band-
width and reduce the loss of the high-gain beam scanning
reflector antenna that is based on an electronic beam
scanning system is a technical problem that urgently
needs to be resolved currently.

SUMMARY

[0006] Embodiments of this application provide a
beam scanning reflector antenna and an antenna sys-
tem. A transceiver unit of the antenna is only configured
to receive and transmit a signal, and another non-reso-
nant element implements phase modulation on the sig-
nal. In this way, operating bandwidth of the antenna can
be increased, and a loss of the antenna can be reduced.
[0007] According to a first aspect, a beam scanning
reflector antenna is provided, including a feed source
array, a first reflector, and a second reflector, where the
feed source array includes at least one feed source, the
first reflector is configured to perform phase modulation
on a signal, and the second reflector is configured to
receive and transmit the signal; the first reflector includes

10

15

20

25

30

35

40

45

50

55

a transceiver unit, configured to receive and transmit the
signal; and a phase modulation unit, configured to per-
form phase modulation on the signal; and the phase
modulation unit includes a first transmission line, a sec-
ond transmission line, and a liquid crystal layer, where the
liquid crystal layer is deployed between the first transmis-
sion line and the second transmission line; the first
transmission line and the second transmission line are
used for transmission of the signal; and the liquid crystal
layer is configured to control a propagation constant of
the signal whose transmission is performed between the
first transmission line and the second transmission line.
[0008] The transceiver unit of the antenna is only con-
figured to receive and transmit the signal, and another
non-resonant elementimplements the phase modulation
on the signal. In this way, operating bandwidth of the
antenna can be increased, and a loss of the antenna can
be reduced, to ensure an air interface capacity of a
communication system and a transmission distance of
the signal, and further ensure communication quality of
the communication system.

[0009] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the first trans-
mission line, the liquid crystal layer, and the second
transmission line are arranged oppositely in a horizontal
direction.

[0010] By arranging the transmission line in the hor-
izontal direction, in this embodiment of this application, a
length of the transmission line may be randomly set, and
a phase modulation range may be increased by extend-
ing the length of the transmission line. In this way, phase
modulation can be better performed on the signal.
[0011] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the first trans-
mission line includes at least one stub, and the second
transmission line includes at least one stub.

[0012] Astubstructureis arranged on the transmission
line and a periodic distribution or an aperiodic distribution
is formed, so that a left/right-handed metamaterial trans-
mission line may be constructed, and an equivalent
capacitance value of the transmission line may be in-
creased. In addition, a propagation constant of the trans-

mission line B = ZT[f“ LC , 8o that increasing the

equivalent capacitance value may increase the propaga-
tion constant, and then may increase a phase shift range
ofthe transmission line, where fis aresonantfrequency, L
is an inductance value of an equivalent circuit model, and
C is a capacitance value of the equivalent circuit model.
[0013] With reference to the first aspect, in some pos-
sible implementations of the first aspect, when the first
transmission line includes atleast three stubs, the atleast
three stubs of the first transmission line are periodically
distributed along the first transmission line.

[0014] The at least three stubs of the first transmission
line are periodically distributed along the first transmis-
sion line, so that process design difficulty can be reduced
in this embodiment of this application.
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[0015] With reference to the first aspect, in some pos-
sible implementations of the first aspect, when the sec-
ond transmission line includes at least three stubs, the at
least three stubs of the second transmission line are
periodically distributed along the second transmission
line.

[0016] The atleast three stubs of the second transmis-
sion line are periodically distributed along the second
transmission line, so that process design difficulty can be
reduced in this embodiment of this application.

[0017] With reference to the first aspect, in some pos-
sible implementations of the first aspect, there is a posi-
tion offset between a stub of the first transmission line and
a corresponding stub of the second transmission line.
[0018] The position offsetis introduced; in this case, an
additional adjustment parameter may be introduced, and
a degree of design freedom is increased. In this embodi-
ment of this application, an amount of the position offset
between the stubs may be controlled to better perform
phase modulation on the signal and impedance adjust-
ment on the transmission line.

[0019] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the transceiver
unit includes an end-fire antenna.

[0020] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the end-fire
antenna includes at least one of the following: a dipole
antenna, a V’'maldi antenna, or a Yagi antenna.

[0021] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the dipole an-
tenna includes at least one of the following: two ends of
the dipole antenna are connected, two ends of the dipole
antenna are not connected and vertexes of the dipole
antenna overlap, or two ends of the dipole antenna are
not connected and vertexes of the dipole antenna do not
overlap.

[0022] With reference to the first aspect, in some pos-
sible implementations of the first aspect, the phase mod-
ulation unit further includes a first substrate and a second
substrate, where the first transmission line, the liquid
crystal layer, and the second transmission line are de-
ployed between the first substrate and the second sub-
strate.

[0023] According to a second aspect, an antenna sys-
tem is provided. The antenna system includes the anten-
na according to the first aspect and any one of the
possible implementations of the first aspect, and the
antenna system further includes: a phase shifter biasing
module, a phase control module, an amplitude control
module, and a feed source switching module, where the
phase shifter biasing module is connected to the first
reflector, and the phase shifter biasing module is config-
ured to drive the first reflector to work; the feed source
switching module is connected to the feed source array,
and the feed source switching module is configured to
switch a feed source of the feed source array; the phase
shifter biasing module is connected to the phase control
module, and the phase control module is configured to
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perform phase modulation on a signal; and the feed
source switching module is connected to the amplitude
control module, and the amplitude control module is
configured to perform amplitude compensation on the
antenna.

[0024] According to the foregoing antenna system, in
this embodiment of this application, an amplitude and
phase compensation mechanism is implemented by
using the phase control module and the amplitude control
module, so that beam scanning performance of the an-
tenna can be enhanced. Specifically, a scanning range is
increased, a scanning gain loss is reduced, a sidelobe
level of a scanning pattern is reduced, and the like.

BRIEF DESCRIPTION OF DRAWINGS
[0025]

FIG. 1is a diagram of a structure of an existing high-
gain reflector antenna having an electronic beam
scanning capability;

FIG. 2 is a diagram of a structure of a first reflector of
the antenna shown in FIG. 1;

FIG. 3is a diagram of a structure of a beam scanning
reflector antenna according to an embodiment of this
application;

FIG. 4 is a diagram of a structure of an impedance
matching unit according to an embodiment of this
application;

FIG. 5 is a diagram of another structure of a beam
scanning reflector antenna according to an embodi-
ment of this application;

FIG. 6 is a diagram of a structure of a phase mod-
ulation unit according to an embodiment of this ap-
plication;

FIG. 7 is a diagram of another structure of a phase
modulation unit according to an embodiment of this
application;

FIG. 8 is a diagram of a structure of a transmission
line according to an embodiment of this application;
FIG. 9 is a diagram of another structure of a trans-
mission line according to an embodiment of this
application;

FIG. 10 is a diagram of a structure of a transceiver
unit according to an embodiment of this application;
FIG. 11 is a block diagram of an antenna system
according to an embodiment of this application; and
FIG. 12 is a diagram of beam scanning feed source
switching according to an embodiment of this appli-
cation.

DESCRIPTION OF EMBODIMENTS

[0026] The following describes technical solutions of
embodiments in this application with reference to accom-
panying drawings. It is clear that, embodiments de-
scribed in this application are merely some rather than
all embodiments. All other embodiments obtained by a
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person of ordinary skill in the art based on content de-
scribed in embodiments of this application without crea-
tive efforts fall within the protection scope of embodi-
ments of this application.

[0027] An antenna and/or an antenna system in em-
bodiments of this application may be used in various
communication systems, for example, a global system
for mobile communications (global system for mobile
communications, GSM), a code division multiple access
(code division multiple access, CDMA) system, a wide-
band code division multiple access (wideband code divi-
sion multiple access, WCDMA) system, a general packet
radio service (general packet radio service, GPRS), a
long term evolution (long term evolution, LTE) system, an
LTE frequency division duplex (frequency division du-
plex, FDD) system, an LTE time division duplex (time
division duplex, TDD) system, a universal mobile tele-
communications system (universal mobile telecommuni-
cations system, UMTS), a worldwide interoperability for
microwave access (worldwide interoperability for micro-
wave access, WiMAX) communication system, a 5th
generation (5th generation, 5G) system or a new radio
(new radio, NR), a future 6th generation (6th generation,
6G) system, an inter-satellite communication system,
and a satellite communication system. The antenna an-
d/or the antenna system in embodiments of this applica-
tion may be further used in another communication sys-
tem. Details are not described herein again.

[0028] FIG. 1is a diagram of a structure of an existing
high-gain reflector antenna having an electronic beam
scanning capability. The antenna includes: a feed source
101, a first reflector 102, and a second reflector 103.
[0029] Specifically, the feed source 101 (one feed
source) is configured to receive and transmit a signal.
The first reflector 102 is configured to perform compen-
sation correction on a phase of the signal that is incident
or received on a surface of the first reflector 102. In other
words, the first reflector 102 can be configured to perform
phase modulation on the signal, and a phase modulation
function of the first reflector 102 is related to a specific
structure of the first reflector 102, as shown in FIG. 2. The
second reflector 103 is configured to convert a spherical
wave into a plane wave when working in a transmit mode,
and is configured to convert a plane wave into a spherical
wave when workingin areceive mode. In other words, the
second reflector 103 is configured to receive and transmit
the signal.

[0030] A transmission path of the signal of the antenna
shown in FIG. 1 is as follows:

In the receive mode, the transmission path is: the second
reflector 103->the first reflector 102—the feed source
101.

[0031] Inasending mode, the transmission pathis: the
feed source 101—the first reflector 102—the second
reflector 103.

[0032] For the specific transmission path of the signal
of the antenna shown in FIG. 1, refer to directions re-
spectively indicated by solid line arrows (receiving the
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signal) and dashed line arrows (sending the signal) in
FIG. 1.

[0033] FIG. 2 is a diagram of a structure of the first
reflector of the antenna shown in FIG. 1. The first reflector
102 includes: a resonant element 201, a first substrate
202, a liquid crystal layer 203, a second substrate 204,
and a reflection layer 205.

[0034] The structure of the first reflector 102 includes
the resonant element 201, the first substrate 202, the
liquid crystal layer 203, the second substrate 204, and the
reflection layer 205 from top to bottom sequentially.
[0035] Specifically, the resonant element 201 includes
a dipole element 1, a dipole element 2, and a dipole
element 3. Lengths of the dipole elements increase from
left to right sequentially, and the dipole element 1, the
dipole element 2, and the dipole element 3 are connected
together by using a bias line. The dipole element may be
understood as an antenna, for example, a dipole anten-
na. Materials of the first substrate 202 and the second
substrate 204 are glass, the liquid crystal layer 203 is
made of a liquid crystal material, and a material of the
reflection layer 205 is metal, such as copper, silver, or
aluminum.

[0036] The firstreflector 102 can implement the phase
modulation on the signal based on the resonant element
201. For example, when the resonant element 201 is
enabled to be resonant at a concerned frequency point
based on parameter design, in this case, an input im-
pedance of an equivalent circuit model in which the
resonant element 201 and the liquid crystal layer 203
are used as a whole is in a form of a pure resistance,
where an equivalent impedance is a real number, and a
reflection phase is 0°. Because a resonant frequency

f= 1/27[@ , (L is an inductance value of the
equivalent circuit model, and C is a capacitance value
of the equivalent circuit model herein), when an equiva-
lent dielectric constant of the liquid crystal layer 203 is
changed, the value C of the equivalent circuit model
changes. In this case, the resonant frequency shifts,
and increases or decreases. When the resonant fre-
quency shifts, the input impedance of the equivalent
circuit model at a concerned frequency position will
change from the form of the pure resistance to an in-
ductive form or a capacitive form. If the input impedance
of the equivalent circuit model is capacitive, the phase of
the signal varies from -180° to 0°; or if the input impe-
dance of the equivalent circuit model is inductive, the
phase of the signal varies from 0° to 180°. Therefore, the
resonant element 201 can implement the phase modula-
tion at the concerned frequency position by continuously
adjusting and controlling the equivalent dielectric con-
stant of the liquid crystal layer 203.
[0037] In addition to receiving and transmitting the
signal, the resonant element 201 is further configured
to perform phase modulation on the signal, so that oper-
ating bandwidth of a phase-modulated signal sent by the
resonant element 201 is narrow. Consequently, operat-
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ing bandwidth of the antenna is narrow, and a commu-
nication rate is affected. In addition, because a dielectric
layer of the resonant element 201 is a high-loss liquid
crystal material, when the resonant element 201 is re-
sonant, most energy is lost at the liquid crystal layer,
resulting in a low reflection coefficient amplitude and a
large loss. Therefore, when an element of this type is
used for antenna design, a loss of an entire antenna
system is large. Consequently, an air interface capacity
and a transmission distance of a communication system
are reduced, and further, communication quality of the
entire communication system is reduced.

[0038] In view of the foregoing technical problems, an
embodiment of this application provides a beam scan-
ning reflectorantenna. Atransceiver unitof the antennais
only configured to receive and transmit a signal, and
another non-resonant element implements phase mod-
ulation on the signal. In this way, operating bandwidth of
the antenna can be increased, and a loss of the antenna
can be reduced, to ensure an air interface capacity of a
communication system and a transmission distance of
the signal, and further ensure communication quality of
the communication system.

[0039] The following describes, with reference to the
accompanying drawings, the beam scanning reflector
antenna provided in this embodiment of this application.
[0040] FIG. 3 is a diagram of a structure of a beam
scanning reflector antenna according to an embodiment
of this application. The antenna includes: a feed source
array 301, afirstreflector 302, and a second reflector 303.
[0041] Specifically, the feed source array 301 includes
at least one feed source. In other words, the feed source
array 301 includes N feed sources, where N is a positive
integer. The feed source of the feed source array 301 may
include a horn antenna whose opening increases gradu-
ally and that is based on a metal structure, or may include
a microstrip antenna based on a printing process, or may
include an antenna of another type.

[0042] The first reflector 302 is configured to perform
phase modulation on a signal, and the second reflector
303 is configured to receive and transmit the signal.
[0043] Specifically, a phase modulation function of the
first reflector 302 is related to a structure of the first
reflector 302. The first reflector 302 includes: a transcei-
ver unit 3021 and a phase modulation unit 3022.
[0044] The transceiver unit 3021 is configured to re-
ceive and transmit the signal, and the phase modulation
unit 3022 is configured to perform phase modulation on
the signal. The transceiver unit 3021 is above the phase
modulation unit 3022 (when the transceiver unit 3021 and
the phase modulation unit 3022 are horizontally ar-
ranged, the transceiver unit 3021 is to the left or right
of the phase modulation unit 3022, and a position rela-
tionship between the transceiver unit 3021 and the phase
modulation unit 3022 specifically depends on an arrange-
ment form of the first reflector 302). In other words, the
phase modulation unit 3022 is configured to perform
phase modulation on the signal received and transmitted
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by the transceiver unit 3021.

[0045] In this embodiment of this application, an ex-
ample in which the transceiver unit 3021 is above the
phase modulation unit 3022 is used for description. How-
ever, an implementation in which the transceiver unit
3021 is to the left or right of the phase modulation unit
3022 or another implementation is not excluded. This
specifically depends on a structure form of the first re-
flector 302. However, regardless of whether the trans-
ceiver unit 3021 is above, to the left of, to the right of, or in
another direction of the phase modulation unit 3022, the
phase modulation unit 3022 is configured to perform
phase modulation on the signal received and transmitted
by the transceiver unit 3021.

[0046] Specifically, the phase modulation unit 3022
includes: a first transmission line 30221, a liquid crystal
layer 30222, and a second transmission line 30223,
where the liquid crystal layer 30222 is deployed between
the first transmission line 30221 and the second trans-
mission line 30223.

[0047] The first transmission line 30221 and the sec-
ond transmission line 30223 are used for transmission of
the signal, and the liquid crystal layer 30222 is configured
to control a propagation constant of the signal whose
transmission is performed between the first transmission
line 30221 and the second transmission line 30223.
Specifically, a biasing voltage of the liquid crystal layer
30222 may be controlled (this may be implemented by a
liquid crystal bias network controlling a liquid crystal by
using an indium tin oxide (indium tin oxide, ITO) line, and
the liquid crystal bias network is usually disposed on a
back of a reflection layer), to dynamically adjust a di-
electric constant of the liquid crystal layer 30222, change
the propagation constant of the transmission line for
signal transmission, change a phase of the signal and
implement phase compensation on the signal, and finally
implement the phase modulation.

[0048] In a possible implementation, the transmission
line includes a microstrip, a grounded coplanar wave-
guide, a parallel dual-wire transmission line, and the like.
In this embodiment of this application, an example in
which the transmission line is the parallel dual-wire trans-
mission line is used for description, but another type of
transmission line is not excluded.

[0049] In a possible implementation, the first reflector
302 further includes an impedance matching unit. The
impedance matching unit may be disposed between the
transceiverunit 3021 and the phase modulation unit 3022
(for example, between the transceiver unit 3021 and the
first transmission line 30221, between the transceiver
unit 3021 and the second transmission line 30223, or
between the transceiver unit 3021, and the first transmis-
sion line 30221 and the second transmission line 30223),
and is configured to implement good impedance match-
ing between the transceiver unit 3021 and the phase
modulation unit 3022. In other words, when the impe-
dance matching between the transceiver unit 3021 and
the phase modulation unit 3022 is poor, impedance



9 EP 4 471 988 A1 10

matching performance between the transceiver unit
3021 and the phase modulation unit 3022 may be im-
proved by using the impedance matching unit. A struc-
ture of the impedance matching unit may be shown in
FIG. 4.

[0050] FIG. 4 is a diagram of the structure of the im-
pedance matching unit according to an embodiment of
this application. In (a) in FIG. 4, there is an impedance
matching unit between the transceiver unit 3021 and the
first transmission line 30221, and the impedance match-
ing unit is a trapezoidal continuous gradient structure,
and is configured to implement impedance matching
between the transceiver unit 3021 and the first transmis-
sion line 30221. In (b) in FIG. 4, there is an impedance
matching unit between the transceiver unit 3021 and the
first transmission line 30221, and the impedance match-
ing unit is two trapezoidal structures (a discontinuous
gradient structure (which may also be understood as a
discrete structure)) stacked together, and is configured to
implementimpedance matching between the transceiver
unit 3021 and the first transmission line 30221. Impe-
dance matching units between the transceiver unit 3021
and the second transmission line 30223, and between
the transceiver unit 3021 and the first transmission line
30221 and the second transmission line 30223 are the
same as the foregoing impedance matching units.
[0051] Theimpedance matching unitshowninFIG.4is
merely used as an example for understanding. A specific
structural style of the impedance matching unit is not
limited in this embodiment of this application. The im-
pedance matching unitshownin FIG. 4 may be integrated
into the transmission line, or may be separately designed
as shown in FIG. 4.

[0052] Forexample, the impedance matching unit may
be integrated into the phase modulation unit 3022, or may
be designed separately. This is not limited in this embodi-
ment of this application. For example, the impedance
matching unit includes stepped impedance matching.
[0053] The transceiver unit 3021 maintains a physical
connection relationship with each of the first transmission
line 30221 and the second transmission line 30223 (a
non-electromagnetic space coupling relationship, where
for example, electromagnetic coupling between the
transceiver unit and the transmission line is implemented
by using a gap).

[0054] In a possible implementation, the first reflector
302 further includes: a reflection element 3023, config-
ured to change a transmission direction of the signal. For
example, the reflection element 3023 is configured to
change the transmission direction of the signal by 180°.
[0055] The reflection element 3023 is below the phase
modulation unit 3022. To be specific, the structure of the
first reflector 302 includes the transceiver unit 3021, the
phase modulation unit 3022, and the reflection element
3023 from top to bottom sequentially. For details, refer to
FIG. 5.

[0056] FIG. 5 is a diagram of another structure of a
beam scanning reflector antenna according to an embo-

10

15

20

25

30

35

40

45

50

55

diment of this application. The first reflector 302 in the
antenna further includes a reflection element 3023. For
specific descriptions, refer to the foregoing descriptions.
A transmission path of a signal of the antenna shown in
FIG. 5 is as follows:

[0057] Inareceive mode, the transmission path is: the
second reflector 303—the first reflector 302->the feed
source array 301.

[0058] Inasending mode, the transmission pathis: the
feed source array 301->the first reflector 302—the sec-
ond reflector 303.

[0059] For the specific transmission path of the signal
of the antenna shown in FIG. 5, refer to directions re-
spectively indicated by solid line arrows (sending the
signal) and dashed line arrows (receiving the signal) in
FIG. 5.

[0060] Aworking principle of the antenna showninFIG.
5is as follows: When the signal is incident to a surface of
the first reflector 302 by using the second reflector 303,
the signal is first captured by the transceiver unit 3021 of
the first reflector 302. Because the transceiver unit 3021
maintains the physical connection relationship with the
transmission line, and can implement good impedance
matching (a manner of implementing the impedance
matching is the stepped impedance matching), the signal
enters the transmission line (including the first transmis-
sion line 30221 and the second transmission line 30223)
and arrives at the reflection element 3023 (the reflection
element 3023 is configured to reflect the signal) through
the transmission line. After total reflection, the signal is
transmitted along the transmission line again, and then
the signal is sent by the transceiver unit 3021. In a
transmission process of the signal in the transmission
line, the dielectric constant of the liquid crystal layer
30222 may be changed by controlling the biasing voltage
of the liquid crystal layer 30222, so that the transmission
line has different propagation constants, and then, a
phase of the signal is changed and a phase of an incident
signal is different from a phase of an emergent signal.
Finally, phase modulation is implemented.

[0061] More specifically, a relationship curve between
the phase of the signal and the dielectric constant of a
liquid crystal may be obtained, and a needed compensa-
tion phase is matched with the dielectric constant of the
liquid crystal based on the curve and the needed com-
pensation phase, so that a needed dielectric constant
distribution of the liquid crystal may be obtained. In this
way, a function of performing phase modulation on the
signal can be implemented based on the foregoing struc-
ture.

[0062] In a possible implementation, the first reflector
302 includes a phase-reconfigurable reflector, config-
ured to perform compensation correction on a phase of
a signal that is incident or reflected on a surface of the
phase-reconfigurable reflector. In other words, the first
reflector 302 is configured to perform phase modulation
on the signal.

[0063] Specifically, the phase-reconfigurable reflector
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can implement the compensation correction on the
phase of the signal that is incident or received on the
surface of the phase reconfigurable reflector. The phase-
reconfigurable reflector includes an electronic phase
shifter, for example, a phase-shift electronic device
based on a liquid crystal or a PIN diode.

[0064] For example, an aperture of the first reflector
302 may be 55 mm. For example, when the aperture of
the first reflector 302 is a square, a side length of the
square is 55 mm; or when the aperture of the first reflector
302 is a circle, a diameter of the circle is 55 mm.
[0065] A standard parabolic surface or a ring focus
parabolic surface with a focus having a specific offset
may be used for the second reflector 303. For example,
the second reflector 303 may include a standard para-
bolic surface with an aperture of 660 mm. The second
reflector 303 is made of a metal material, for example,
aluminum or copper. The second reflector 303 feeds
back the signal in two forms: positive feedback (which
means that a focus of the second reflector is directly
opposite to afocus of the first reflector) and bias feedback
(which means that the focus of the second reflector is
offset by a specific distance from the focus of the first
reflector).

[0066] Inthe antenna shown in FIG. 5, the transceiver
unit 3021 of the first reflector 302 is only configured to
receive and transmit the signal, and is not configured to
perform phase modulation on the signal. Instead, a non-
resonant phase modulation unit performs compensation
correction on the phase of the signal. In this way, a
problem that operating bandwidth of the antenna is nar-
row and aloss is highin a conventional technology can be
resolved.

[0067] In an implementation, the phase modulation
unit 3022 is a structure of a parallel dual-wire transmis-
sion line, and the transmission line may be for transmis-
sion of a transverse electromagnetic wave (transverse
electromagneticwave, TEM). Theoretically, for a signal in
this mode, there is no limitation on the operating band-
width. Therefore, the operating bandwidth of the antenna
is determined only by a size of bandwidth of the trans-
ceiverunit 3021. However, a transceiver unitand a phase
modulation unit in the conventional technology are a
same component, and a size of the operating bandwidth
of the antenna is determined by a smaller one of band-
width of the transceiver unit and bandwidth of the phase
modulation unit. Generally, a phase modulation capabil-
ity of a resonant element is effective only at a resonant
position, and therefore, operating bandwidth of the re-
sonant element is narrow. By using this solution, the
operating bandwidth of the antenna can be increased,
and the loss of the antenna can be reduced, to ensure an
air interface capacity of a communication system and a
transmission distance of the signal, and further ensure
communication quality of the communication system.
[0068] FIG. 6 is a diagram of a structure of a phase
modulation unit according to an embodiment of this ap-
plication. In (a) in FIG. 6, the first transmission line 30221,
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the liquid crystal layer 30222, and the second transmis-
sion line 30223 are arranged oppositely in a vertical
direction. In this way, processing is easy to implement,
and processing precision is easier to control. In addition,
for a structure in which opposite arrangement in the
vertical direction is used, processing may be performed
in a stacking manner. This can implement higher proces-
sing precision. In (b) in FIG. 6, the first transmission line
30221, the liquid crystal layer 30222, and the second
transmission line 30223 are arranged in a horizontal
direction. In this way, when the transmission line is ar-
ranged in the horizontal direction, a length of the trans-
mission line may be randomly set, and a phase modula-
tion range may be increased by extending the length of
the transmission line. In this way, phase modulation can
be better performed on a signal.

[0069] This embodiment of this application is de-
scribed by using an example in which a direction that
is the same as an incident direction (or may be an
emergent direction) of the signal is the vertical direction,
and a direction that is perpendicular to the incident direc-
tion (which may alternatively be the emergent direction)
of the signal is the horizontal direction. However, another
possible form is not limited.

[0070] In a possible implementation, the phase mod-
ulation unit 3022 further includes a first substrate 30224
and a second substrate 30225, and the first transmission
line 30221, the liquid crystal layer 30222, and the second
transmission line 30223 are deployed between the first
substrate 30224 and the second substrate 30225. For
details, refer to FIG. 7.

[0071] FIG. 7 is a diagram of another structure of a
phase modulation unit according to an embodiment of
this application. In (a)in FIG. 7, the first substrate 30224 is
above the first transmission line 30221, and the second
substrate 30225 is below the second transmission line
30223. In (b) in FIG. 7, the first substrate 30224 is to the
left of the first transmission line 30221, and the second
substrate 30225 is to the right of the second transmission
line 30223. In other words, the liquid crystal layer 30222
and the first substrate 30224 are separated by the first
transmission line 30221, and the liquid crystal layer
30222 and the second substrate 30225 are separated
by the second transmission line 30223.

[0072] Materials of the first substrate 30224 and the
second substrate 30225 may be glass, or may be other
materials, for example, including but not limited to quartz
and ceramic. The first substrate 30224 and the second
substrate 30225 are mainly configured to obtain needed
patterns of the transceiver unit 3021 and the transmission
line (including the first transmission line 30221 and the
second transmission line 30223) through processing.
[0073] In this embodiment of this application, needed
metal patterns of the transceiver unit 3021, the first
transmission line 30221, and the second transmission
line 30223 may be obtained through processing on a
lower surface of the first substrate 30224 and an upper
surface of the second substrate 30225 by using an elec-
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troplating process.

[0074] Inapossible implementation, the first transmis-
sion line 30221 includes at least one stub (stub), and the
second transmission line 30223 includes at least one
stub (stub). A stub structure is arranged on the transmis-
sion line, and a periodic distribution or an aperiodic dis-
tribution is formed (when a quantity of stubs of the trans-
mission line is greater than three), , so that a left/right-
handed metamaterial transmission line (a left-hand ma-
terial is a material whose directions of electric field
strength, magnetic field strength, and a wave vector
comply with a left-hand rule, and a right-hand material
is a material whose directions of electric field strength,
magnetic field strength, and a wave vector comply with a
right-hand rule) may be constructed in this embodiment
of this application. In this way, an equivalent capacitance
value of the transmission line is increased. In addition, a
propagation constant of the transmission line f =

Zﬂf\/ﬁ ,sothatincreasing the equivalent capacitance
value may increase the propagation constant, and then
may increase a phase shift range of the transmission line,
where fis a resonant frequency, L is an inductance value
of an equivalent circuit model, and C is a capacitance
value of the equivalent circuit model.

[0075] FIG. 8is a diagram of a structure of a transmis-
sion line according to an embodiment of this application.
In(a)in FIG. 8, the first transmission line 30221 includes
at least one stub. When the first transmission line 30221
includes atleast three stubs, the atleast three stubs of the
first transmission line 30221 may be periodically distrib-
uted or aperiodically distributed. This is not limited in this
embodiment of this application. In (b) in FIG. 8, the
second transmission line 30223 includes at least one
stub. When the first transmission line 30221 includes
at least three stubs, the at least three stubs of the second
transmission line 30223 may be periodically distributed
or aperiodically distributed. This is not limited in this
embodiment of this application either. (c) in FIG. 8 de-
scribes a case in which there is a position offset between
a stub of the first transmission line 30221 and a corre-
sponding stub of the second transmission line 30223,
and relative offset directions are y and z directions. (d) in
FIG. 8 is a diagram of a transverse cross section of a
position offset between the first transmission line 30221
and the second transmission line 30223. A dashed circle
in (d) in FIG. 8 is for representing an overlapping region |
between the first transmission line 30221 and the second
transmission line 30223. The liquid crystal layer 30222
may affect the foregoing propagation constant only in the
overlapping region. The position offset is introduced; in
this case, an additional adjustment parameter may be
introduced, and a degree of design freedom is increased.
In this embodiment of this application, an amount of the
position offset between the stubs may be controlled to
better perform phase modulation on a signal and impe-
dance adjustment on the transmission line.

[0076] A quantity of stubs of the first transmission line
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30221 and a quantity of stubs of the second transmission
line 30223 may be determined based on a needed phase
shift amount ¢, and the phase shift amount ® usually
needs to be greater than or equal to 360°. A specific
determining procedure is as follows: First, according to a
formula, the phase shift amount ¢ = L (B is the propaga-
tion constant of the transmission line, and a value of this
physical quantity may be obtained through electromag-
netic simulation; and L is a physical length of the trans-
mission line herein), and then, the quantity of stubs may
be obtained according to L = ¢/ =N * P, where P is a stub
periodicity, and N is the quantity of stubs. Forexample, for
the specific physical length L and stub periodicity P of the
transmission line, refer to (a) and (b) in FIG. 8.

[0077] For example, a width of the first transmission
line 30221 and a width of the second transmission line
30223 are usually 0.01 to 0.1 wavelengths.

[0078] For example, a thickness of the first transmis-
sion line 30221 and a thickness of the second transmis-
sion line 30223 are usually 1 um to 20 um.

[0079] In a possible implementation, the stubs of the
first transmission line 30221 are periodically distributed
along the first transmission line 30221. That is, two
adjacent stubs have a same size and a same spacing.
In this way, process design difficulty can be reduced. A
quantity of periodicities is determined by the needed
phase shift amount. The quantity of periodicities is great-
er than or equal to 1. The stubs of the second transmis-
sion line 30223 may be periodically distributed or aper-
iodically distributed along the second transmission line
30223.

[0080] In a possible implementation, the stubs of the
second transmission line 30223 are periodically distrib-
uted along the second transmission line 30223. That is,
two adjacent stubs have a same size and a same spa-
cing. In this way, process design difficulty can be reduced.
A quantity of periodicities is determined by the needed
phase shift amount. The quantity of periodicities is great-
er than or equal to 1.

[0081] In a possible implementation, the stubs of the
first transmission line 30221 are aperiodically distributed
along the first transmission line 30221, and the stubs of
the second transmission line 30223 are aperiodically
distributed along the second transmission line 30223.
That is, sizes and/or spacings of the two adjacent stubs
are inconsistent. In this way, a degree of design freedom
can be increased, and a larger phase shift range and a
lower transmission loss can be obtained.

[0082] Inapossibleimplementation, a stub structure of
the first transmission line 30221 may be the same as or
different from a stub structure of the second transmission
line 30223. The stub structure includes but is not limited
to a square, a rectangle, a triangle, a polygon, a semi-
circle, a semi-ellipse, or another shape.

[0083] Optionally, there is no position offset between
the stub of the first transmission line 30221 and the
corresponding stub of the second transmission line
30223.
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[0084] Optionally, the first transmission line 30221 and
the second transmission line 30223 do not have the stub
structure.

[0085] In a possible implementation, the transceiver
unit 3021 in the first reflector 302 includes an end-fire
antenna. The end-fire antenna includes but is not limited
toadipole antenna, aV’'maldi antenna, a Yagi antenna, or
the like.

[0086] An edge-fire antenna and the end-fire antenna
are distinguished based on a direction of a radiation
pattern. The edge-fire antenna has a maximum radiation
direction perpendicular to an array straight line or an
array plane, and the end-fire antenna has a maximum
radiation direction along an array straight line or an array
plane.

[0087] FIG. 9 is a diagram of another structure of a
transmission line according to an embodiment of this
application. In (a) in FIG. 9, the first transmission line
30221 includes a first transmission segment A (which
may be understood as a first transmission segment), a
stub A (which may be understood as a first stub), and a
second transmission segment A (which may be under-
stood as a second transmission segment). The first
transmission segment A is connected to the stub A,
and the second transmission segment A is not connected
tothe stub A.In(b)in FIG. 9, the second transmission line
30223 includes a first transmission segment B (which
may be understood as a third transmission segment), a
stub B (which may be understood as a second stub), and
a second transmission segment B (which may be under-
stood as a fourth transmission segment). The first trans-
mission segment B is connected to the stub B, and the
second transmission segment B is not connected to the
stub B. For an arrangement relationship between the first
transmission line 30221 and the second transmission line
30223, refer to (c) in FIG. 9.

[0088] Specifically, the first transmission segment A of
the first transmission line 30221 and the second trans-
mission segment B of the second transmission line
30223 are arranged opposite to each other, and the
second transmission segment A of the first transmission
line 30221 and the first transmission segment B of the
second transmission line 30223 are arranged opposite to
each other. In this structural manner, in comparison with
(d)in FIG. 8, an area of an overlapping region (including
an overlapping region |, an overlapping region Il, and an
overlapping region Ill) between the first transmission line
30221 and the second transmission line 30223 is in-
creased, and therefore, phase modulation performance
of the transmission line for a signal can be effectively
improved. In this embodiment of this application, an
effective working range of a liquid crystal can be in-
creased, so thatarange for performing phase modulation
on the signal can be increased. In addition, a specific
value of a width of each transmission segment is not
limited in this embodiment of this application.

[0089] Dashed circles in (c) in FIG. 9 are respectively
for representing the overlapping region |, the overlapping
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region I, and the overlapping region Il between the first
transmission line 30221 and the second transmission line
30223. The liquid crystal layer 30222 can affect the fore-
going propagation constant only in the overlapping re-
gion between the first transmission line 30221 and the
second transmission line 30223.

[0090] FIG. 8 and FIG. 9 show two structures of the
transmission line. Specifically, the transmission line
shown in FIG. 8 includes a first transmission segment
and the stub, where the first transmission segment is
connected to the stub. The transmission line shown in
FIG. 9 includes the first transmission segment, the stub,
and the second transmission segment, where the first
transmission segment is connected to the stub, and the
second transmission segment is not connected to the
stub.

[0091] FIG. 10 is a diagram of a structure of a trans-
ceiver unit according to an embodiment of this applica-
tion. In (a)in FIG. 10, the transceiver unit 3021 includes a
dipole antenna whose two ends are connected. The two
ends of the dipole antenna are connected by using a
metal connection line (which may be considered as a
metal short-circuit line). In this way, a bias line may be
used for connecting to the metal connection line to control
the dipole antenna. This simplifies design of the bias line,
and increases bias efficiency. In (b) in FIG. 10, the trans-
ceiver unit 3021 includes a dipole antenna whose two
ends are not connected and whose vertexes overlap
each other, so that the transceiver unit has a compact
structure and is easy to design and process. When the
two vertexes of the dipole antenna overlap, the first
transmission line 30221 and the second transmission
line 30223 are physically connected to the two ends of
the dipole antenna respectively. In (c) in FIG. 10, the
transceiver unit 3021 includes a dipole antenna whose
two ends are not connected and whose vertexes do not
overlap.

[0092] The transceiver unit 3021 may be made of a
high-conductivity material, for example, copper, alumi-
num, silver, or gold. An initial length value of the dipole
antenna is usually a half wavelength of an operating
frequency, a width is 0.05 to 0.1 wavelength, and a
thickness is 1 um to 20 um. The two ends of the trans-
ceiver unit 3021 need to respectively maintain physical
connection relationships with the first transmission line
30221 and the second transmission line 30223.

[0093] To implement impedance matching between
the transceiver unit 3021, and the first transmission line
30221 and the second transmission line 30223, the fore-
going impedance matching unit, for example, a stepped
impedance matching unit, may be introduced between
the transceiver unit 3021, and the first transmission line
30221 and the second transmission line 30223. For de-
tails, refer to the content shown in FIG. 4. Details are not
described herein again.

[0094] FIG. 11isadiagram of a structure of an antenna
system according to an embodiment of this application.
The antenna system includes: a feed source array 301, a
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first reflector 302, a second reflector 303, a feed source
switching module 304, a phase shifter biasing module
305, an amplitude control module 306, and a phase
control module 307.

[0095] The feed source switching module 304 is con-
nected to the feed source array 301, and is configured to
switch a feed source of the feed source array 301. The
phase shifter biasing module 305 is connected to the first
reflector 302, and is configured to drive the first reflector
302 to work. The phase shifter biasing module 305 is
connected to the phase control module 307, and the
phase control module 307 is configured to perform phase
modulation on an electromagnetic wave signal. The feed
source switching module 304 is connected to the ampli-
tude control module 306, and the amplitude control mod-
ule 306 is configured to perform amplitude compensation
on an antenna.

[0096] As mentioned above, the feed source array 301
includes the N feed sources. When N>2, the feed source
array 301 relates to switching between a plurality of feed
sources, and the switching is completed with assistance
of the feed source switching module 304.

[0097] Specifically, the feed source array 301 switches
a feed source working mode by using the feed source
switching module 304. The feed source switching module
304 usually includes an electronic device thatis based on
an electronic switch, for example, an electronic switch
based on a ferrite or a PIN diode. One end of the feed
source switching module 304 includes a channel, and is
connected to a stationary end of a single-pole multi-throw
switch, and a movable end of the single-pole multi-throw
switch is connected to the feed source array 301, and is
configured to select a corresponding feed source. An-
other possible form of the feed source switching module
304 is not limited in this embodiment of this application.
The phase shifter module 305 is configured to dynami-
cally adjust a dielectric constant of a liquid crystal layer
30222 of the first reflector 302, to implement a function
such as phase modulation or phase compensation on a
signal.

[0098] The amplitude control module 306 and the
phase control module 307 may be composition modules
of a beam control module. The beam control module is a
system apparatus configured to control a beam of the
antenna. The beam control module 308 may be a central
processing unit (central processing unit, CPU), or may be
an application-specific integrated circuit (application-
specific integrated circuit, ASIC), or may be configured
as one or more integrated circuits, for example, one or
more digital signal processors (digital signal processors,
DSPs), or one or more field programmable gate arrays
(field programmable gate arrays, FPGAs). The beam
control module may perform, by running or executing a
software program and/or a module and invoking data, a
function of controlling the amplitude control module 306
and the phase control module 307.

[0099] In an antenna system shown in FIG. 11, when
the antenna system works in a receive mode, a transmis-
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sion path of a signal is: the second reflector 303—the first
reflector 302—the feed source array 301. When the
antenna system works in a transmit mode, a propagation
path of an electromagnetic wave is: the feed source array
301—the first reflector 302—the second reflector 303.
[0100] The feed source array 301 is connected to a
back-end radio frequency device, for example, a remote
radio unit (remote radio unit, RRU) of a base station or an
outdoor unit (outdoor unit, ODU) device of microwave
communication. One end of the phase shifter biasing
module 305 is connected to the first reflector 302, and
the other end is connected to the phase control module
307. One end of the feed source switching module 304 is
connected to the feed source array 301, and the other
end is connected to the amplitude control module 306.
The phase control module 307 and the amplitude control
module 306 are submodules of the beam control module
308. The beam control module 308 may perform, by
running or executing a software program and/oramodule
and invoking data, a function of controlling the phase
control module 307 and the amplitude control module
306.

[0101] When an antenna works, it is assumed that a
preset beam scanning angle of the antenna system is
[-6q, 6pl, and N feed sources are deployed in a plane
determined by a scanning direction. Herein, itis assumed
that N is an odd number and N>1. In this case, a feed
source switching rule is as follows:

> when a beam scanning range is [-0, -0 + 20,/N],
the system switches to a feed source numbered 1;
> when the beam scanning range is [-0 + 20¢/N, -0
+ 46y/N], the system switches to a feed source
numbered 2;

> .

> when the beam scanning range is [-464/N, -26)/N],
the system switches to a feed source numbered
(N-1)/2;

> particularly, when the beam scanning range is
[-204/N, 26/N], the system switches to a feed source
numbered (N+1)/2;

> when the beam scanning range is [26y/N, 46/N],
the system switches to a feed source numbered
(N+3)/2;

>

> when the beam scanning range is [6 - 40/N, 6, -
26y/Nj], the system switches to a feed source num-
bered N-1; and

> when the beam scanning range is [ - 26/N, 6],
the system switches to a feed source numbered N.

[0102] The foregoing feed source switching is con-
trolled by the amplitude control module 306, and the
switching rule is pre-stored in the amplitude control mod-
ule 306. After the feed source switching is completed, the
phase control module 307 completes the following op-
erations:
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b1 = P2 — P3,
where

> ¢, is a compensation phase needed by the first
reflector 302;

> ¢, is a conjugate field phase generated on the first
reflector 302 by an incident plane wave at an angle
corresponding to the beam scanning; and

> g4 is a phase distribution generated when the feed
source is incident to the first reflector 302.

[0103] Values of ¢, and ¢; may be pre-stored in a
register, and are subsequently invoked by the phase
control module 307, or may be obtained by the phase
control module 307 through numerical calculation. A
calculation formula may be pre-stored in the phase con-
trol module 307.

[0104] FIG. 12 is a diagram of beam scanning feed
source switching according to an embodiment of this
application. As shown in FIG. 12, N=3, the feed sources
are numbered 1, 2, and 3 from right to left, and 6,=5°. In
(a)inFIG.10,whenascanningangle ¢,is[-5°,-1.667°],a
feed source 1 works (transmits and receives a signal). In
(b) in FIG. 10, when a scanning angle ¢ is [-1.667°,
1.667°], a feed source 2 works (transmits and receives
a signal). In FIG. 10c, when a scanning angle 4, is
[1.667°, 5°], a feed source 3 works (transmits and re-
ceives a signal).

[0105] According to the foregoing antenna system, in
this embodiment of this application, an amplitude and
phase compensation mechanism is implemented by
using the phase control module and the amplitude control
module, so that beam scanning performance of an an-
tenna can be enhanced. Specifically, a scanning range is
increased, a scanning gain loss is reduced, a sidelobe
level of a scanning pattern is reduced, and the like.
[0106] A personofordinary skillinthe art may be aware
that, in combination with the examples described in em-
bodiments disclosed in this specification, units and algo-
rithm steps may be implemented by electronic hardware
or a combination of computer software and electronic
hardware. Whether the functions are performed by hard-
ware or software depends on particular applications and
design constraint conditions of the technical solutions. A
person skilled in the art may use different methods to
implement the described functions for each particular
application, but it should not be considered that the
implementation goes beyond the scope of this applica-
tion.

[0107] Itmay be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the fore-
going system, apparatus, and unit, refer to a correspond-
ing process in the foregoing method embodiments. De-
tails are not described herein again.

[0108] In the several embodiments provided in this
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application, it should be understood that the disclosed
system, apparatus, and method may be implemented in
other manners. For example, the described apparatus
embodimentis merely an example. For example, division
into the units is merely logical function division and may
be other division in actual implementation. For example,
a plurality of units or components may be combined or
integrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other
forms.

[0109] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, in other words,
may be deployed in one position, or may be distributed on
a plurality of network units. Some or all of the units may be
selected based on actual requirements to achieve the
objectives of the solutions of embodiments.

[0110] Inaddition, function units in embodiments of this
application may be integrated into one processing unit,
each of the units may exist alone physically, or two or
more units are integrated into one unit.

[0111] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any
variation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of this
application. Therefore, the protection scope of this ap-
plication shall be subject to the protection scope of the
claims.

Claims

1. A beam scanning reflector antenna, comprising a
feed source array, a first reflector, and a second
reflector, wherein:

the feed source array comprises at least one
feed source, the first reflector is configured to
perform phase modulation on a signal, and the
second reflector is configured to receive and
transmit the signal;

the first reflector comprises:

atransceiver unit, configured to receive and
transmit the signal; and

a phase modulation unit, configured to per-
form phase modulation on the signal; and
the phase modulation unit comprises a first
transmission line, a second transmission
line, and a liquid crystal layer, wherein:
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the liquid crystal layer is deployed be-
tween the first transmission line and the
second transmission line;

the first transmission line and the sec-
ond transmission line are used for
transmission of the signal; and

the liquid crystal layer is configured to
control a propagation constant of the
signal whose transmission is per-
formed between the first transmission
line and the second transmission line.

The antenna according to claim 1, wherein the first
transmission line, the liquid crystal layer, and the
second transmission line are arranged in a horizontal
direction.

The antenna according to claim 2, wherein the first
transmission line comprises at least one stub, and
the second transmission line comprises at least one
stub.

The antenna according to claim 3, wherein when the
first transmission line comprises at least three stubs,
the at least three stubs of the first transmission line
are periodically distributed along the first transmis-
sion line.

The antenna according to claim 3 or 4, wherein when
the second transmission line comprises at least
three stubs, the at least three stubs of the second
transmission line are periodically distributed along
the second transmission line.

The antenna according to any one of claims 2 to 5,
wherein there is a position offset between a stub of
the first transmission line and a corresponding stub
of the second transmission line.

The antenna according to any one of claims 1 to 6,
wherein the transceiver unit comprises an end-fire
antenna.

The antenna according to claim 7, wherein the end-
fire antenna comprises at least one of the following:
a dipole antenna, a V’maldi antenna, or a Yagi an-
tenna.

The antenna according to claim 8, wherein the dipole
antenna comprises at least one of the following:
two ends of the dipole antenna are connected, two
ends of the dipole antenna are not connected and
vertexes of the dipole antenna overlap, or two ends
of the dipole antenna are not connected and ver-
texes of the dipole antenna do not overlap.

An antenna system, wherein the antenna system
comprises the antenna according to any one of
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claims 1 to 9, and the antenna system further com-
prises:

a phase shifter biasing module, a phase control
module, an amplitude control module, and a
feed source switching module, wherein

the phase shifter biasing module is connected to
the first reflector, and the phase shifter biasing
module is configured to drive the first reflector to
work;

the feed source switching module is connected
to the feed source array, and the feed source
switching module is configured to switch a feed
source of the feed source array;

the phase shifter biasing module is connected to
the phase control module, and the phase control
module is configured to perform phase modula-
tion on the signal; and

the feed source switching module is connected
to the amplitude control module, and the ampli-
tude control module is configured to perform
amplitude compensation on the antenna.
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