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(54) MICROWAVE DEVICE AND MICROWAVE COMMUNICATION SITE

(57) This application relates to a microwave appara- part. This application further relates to a microwave com-
tus, including a bracket, and a Luneberg lens antenna munication site equipped with the foregoing microwave
and a radio frequency module that are fastened to the apparatus.

bracket. The radio frequency module includes a
waveguide assembly, at least two fixing parts are dis-
posed on the bracket, and the waveguide assembly is
installed at any one of the fixing parts and can be switched
between different fixing parts. When waveguide assem-
blies are located on different fixing parts, the waveguide
assembilies all extend in a direction close to a geometric
center of the Luneberg lens antenna, and distances be-
tween the waveguide assemblies and the Luneberg lens
antenna are all within a preset first range. The radio fre-
quency module implements receiving and sending func-
tions of a radio frequency signal by using a path formed
by the waveguide assembly and the Luneberg lens an-
tenna. In this application, because a plurality of fixing
parts are disposed on the microwave apparatus, the radio
frequency module can adjust a radio frequency direction.
In addition, because the distance between the waveguide

assembly and the geometric center of the Luneberg lens

antenna is within the first range, it can be ensured that

the radio frequency module works reliably on any fixing

FIG. 3
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Description
TECHNICAL FIELD

[0001] This application relates to the field of antenna
technologies, and in particular, to a microwave appara-
tus, and a microwave communication site equipped with
the microwave apparatus.

BACKGROUND

[0002] With rapid development of wireless communi-
cation technologies, base station traffic and a quantity of
sites keep increasing. Microwave communication sites
that are interconnected with base stations gradually
evolve from tree networking to star networking. The mi-
crowave communication site communicates with each
base station by using a microwave apparatus, and the
microwave communication site gradually evolves from a
single-direction small site to a multi-directional large-ca-
pacity convergence site.

[0003] Existing microwave apparatuses mostly use a
parabolic antenna point-to-point backhaul solution, and
bands and directions of the microwave apparatuses are
relatively fixed. As a result, when a microwave commu-
nication site needs to implement a multi-direction large-
capacity function, only a quantity of microwave appara-
tuses can be increased, causing many problems such
as high tower installation density, increased load bearing,
and wind resistance of the microwave communication
site. In addition, an increase in the quantity of microwave
apparatuses also increases tower rent costs.

SUMMARY

[0004] In view of disadvantages in the conventional
technology, objectives of the presentinvention are to pro-
vide a microwave apparatus with a small size, implement
multi-directional receiving and sending functions of a ra-
dio frequency signal, and further provide a microwave
communication site equipped with the microwave appa-
ratus. This application specifically includes the following
technical solutions.

[0005] A microwave apparatus is provided, and in-
cludes a bracket, and a Luneberg lens antenna and a
radio frequency module that are fastened to the bracket.
The radio frequency module includes a waveguide as-
sembly, at least two fixing parts are disposed on the
bracket, and the waveguide assembly is installed at any
one of the fixing parts and can be switched between dif-
ferent fixing parts. When waveguide assemblies are lo-
cated at different fixing parts, the waveguide assemblies
all extend in a direction close to a geometric center of
the Luneberg lens antenna, and distances between the
waveguide assemblies and the Luneberg lens antenna
are all within a preset first range; and the radio frequency
module implements receiving and sending functions of
a radio frequency signal by using a path formed by the
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waveguide assembly and the Luneberg lens antenna.
[0006] Inthis application, the microwave apparatus re-
ceives and sends a radio frequency signal by using the
radio frequency module, and forms a signal receivingand
sending path of the radio frequency module by using the
waveguide assembly of the radio frequency module and
the Luneberg lens antenna. Because a plurality of fixing
parts are disposed, the waveguide assemblies may be
installed at different fixing parts, so that fitting between
the waveguide assembly and the Luneberg lens antenna
can be implemented at different angles, and a direction
of the radio frequency signal can be adjusted. In addition,
when the waveguide assemblies are located at the fixing
parts, distances between the waveguide assemblies and
the geometric center of the Luneberg lens antenna are
equal. Therefore, fitting between the waveguide assem-
bly and the Luneberg lens antenna can be ensured, so
that the waveguide assembly can work reliably at any
fixing part.

[0007] In a possible implementation, each fixing part
is located on a first plane.

[0008] In this implementation, each fixing part is locat-
ed on the first plane, so that an angle of the waveguide
assembly can be adjusted in a direction parallel to the
first plane.

[0009] In a possible implementation, a distance be-
tween each fixing part and the geometric center of the
Luneberg lens antenna is within a preset second range.
[0010] Inthisimplementation, when the waveguide as-
semblies have a consistent appearance structure, the
preset second range is controlled, so that a distance be-
tween the waveguide assembly of the radio frequency
module and the Luneberg lens antenna can be indirectly
controlled to fall within the first range.

[0011] In a possible implementation, the waveguide
assembly includes a fixed segment and a sliding seg-
ment, the sliding segment is located between the fixed
segment and the Luneberg lens antenna, the sliding seg-
ment is slidably connected to the fixed segment, and has
at least two fitting positions relative to the Luneberg lens
antenna, the at least two fitting positions are all located
on a second plane, and the second plane intersects with
the first plane.

[0012] In this implementation, the fixed segment and
the sliding segment cooperate with each other, so that
the waveguide assembly can form at least two fitting po-
sitions in a direction of the second plane relative to the
Luneberg lens antenna. In addition, the second plane
intersects with the first plane, and adjustment of the fitting
positions can further expand a direction adjustment
range of the radio frequency module.

[0013] Inapossible implementation, the second plane
and the first plane are perpendicular to each other.
[0014] In a possible implementation, the first plane is
a horizontal plane, and the second plane is a vertical
plane.

[0015] In a possible implementation, a track of sliding
of the sliding segment relative to the fixed segment is
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arc-shaped, and a center of the sliding track coincides
with the geometric center of the Luneberg lens antenna.
[0016] In this implementation, the sliding track of the
sliding segment is arc-shaped, and a track center of the
sliding segment coincides with the geometric center of
the Luneberg lens antenna, so that the sliding segment
can always maintain a distance from the Luneberg lens
antenna on the sliding track of the sliding segment, there-
by forming a plurality of fitting positions, and improving
a direction adjustment capability of the radio frequency
module.

[0017] In a possible implementation, there are two
fixed segments, the two fixed segments are disposed at
an interval, and the sliding segment is located between
the two fixed segments and slides relative to the two fixed
segments at the same time.

[0018] In this implementation, two opposite ends of the
sliding segment each cooperate with one fixed segment
to slide, and a sliding track of the sliding segment is more
stable, so that a relative distance between the sliding
segment and the Luneberg lens antenna can be ensured.
[0019] Ina possible implementation, the two fixed seg-
ments separately transmit signals to the sliding segment,
and transmit a combined signal to the Luneberg lens an-
tenna after the signals are combined on the sliding seg-
ment.

[0020] In this implementation, the two fixed segments
separately transmit the signals to the sliding segment,
and transmit the combined signal, so that bandwidth or
traffic of the radio frequency signal can be expanded.
[0021] In a possible implementation, the signals sep-
arately transmitted by the two fixed segments to the slid-
ing segment are located in a same band.

[0022] In a possible implementation, the signals sep-
arately transmitted by the two fixed segments to the slid-
ing segment have a same polarization direction and dif-
ferent frequencies.

[0023] Inthisimplementation, two signals with different
frequencies can expand bandwidth of the radio frequency
signal.

[0024] In a possible implementation, the signals sep-

arately transmitted by the two fixed segments to the slid-
ing segment have a same frequency and different polar-
ization directions.

[0025] Inthisimplementation, two signals with different
polarization directions can expand traffic of the radio fre-
quency signal.

[0026] Inapossibleimplementation, the radio frequen-
cy module includes a first motor and a transmission
mechanism, the first motor is fastened to the fixed seg-
ment, the transmission mechanism is connected be-
tween the first motor and the sliding segment in a trans-
mission manner, and the first motor drives, by using the
transmission mechanism, the sliding segment to slide
relative to the fixed segment.

[0027] In this implementation, the first motor drives a
sliding action of the sliding segment, so that a direction
of the radio frequency signal can be automatically ad-
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justed.

[0028] Inapossible implementation, the radio frequen-
cy module includes a switch and a transceiver assembly,
the transceiver assembly is configured to receive or
transmit a radio frequency signal, and the switch is con-
figured to control turn-on and turn-off of the transceiver
assembly.

[0029] In a possible implementation, the transceiver
assembly includes a signal processing unit, a frequency
conversion unit, an amplification unit, and a filtering unit.
When the radio frequency module sends a signal, the
signal processing unit generates a radio frequency sig-
nal. After the frequency conversion unit performs up-con-
version on the radio frequency signal, the amplification
unit amplifies the radio frequency signal and the filtering
unit filters the radio frequency signal to form a radio fre-
quency signal. Then, the radio frequency signal is trans-
mitted to the waveguide assembly. When the radio fre-
quency module receives a signal, the filtering unit filters
the signal, the amplification unit amplifies the signal, and
the frequency conversion unit performs down-conversion
on the signal. Then, the radio frequency signal is trans-
mitted to the signal processing unit for processing.
[0030] In a possible implementation, the frequency
conversion unit includes an up-conversion unit and a
down-conversion unit.

[0031] In this embodiment, the up-conversion unit is
configured to perform frequency increase on a transmit-
ted radio frequency signal, and the down-conversion unit
is configured to perform frequency decrease on a re-
ceived radio frequency signal.

[0032] In a possible implementation, the amplification
unit includes a power amplifier and a low noise amplifier.
[0033] In this embodiment, the power amplifier is con-
figured to amplify a transmitted radio frequency signal,
and the low noise amplifier is configured to amplify a re-
ceived radio frequency signal.

[0034] In a possible implementation, both the trans-
ceiver assembly and the waveguide assembly are locat-
ed at the fixing part.

[0035] In a possible implementation, the transceiver
assembly is fastened to the bracket, the waveguide as-
sembly is located at the fixing part, and the transceiver
assembly and the waveguide assembly are communica-
tively connected by using a transmission line.

[0036] In a possible implementation, there are a plu-
rality of radio frequency modules, a quantity of radio fre-
quency modules is less than or equal to a quantity of
fixing parts, and waveguide assemblies of the plurality
of radio frequency modules are respectively installed at
different fixing parts.

[0037] In this implementation, the plurality of radio fre-
quency modules are disposed, and the waveguide as-
semblies of the radio frequency modules may be respec-
tively disposed on the plurality of fixing parts, so as to
implement multi-directional receiving and sending func-
tions of a radio frequency signal.

[0038] Ina possible implementation, the plurality of ra-
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dio frequency modules include a first radio frequency
module and a second radio frequency module, and a
band covered by the first radio frequency module is dif-
ferentfromaband covered by the second radio frequency
module.

[0039] In a possible implementation, bands of the plu-
rality of radio frequency modules are different.

[0040] In a possible implementation, a maximum in-
cluded angle between the plurality of fixing parts is less
than or equal to 175°.

[0041] In this implementation, due to a principle limita-
tion of the Luneberg lens antenna, it needs to be ensured
that the angle between the plurality of fixing parts is con-
trolled to fall within 175°.

[0042] In a possible implementation, a maximum in-
cluded angle between the plurality of fixing parts is less
than or equal to 90°.

[0043] In this implementation, the angle between the
plurality of fixing parts is set to fall within 90°, so that
receiving and sending quality of the radio frequency sig-
nal can be ensured, and mutual interference between
signals can be avoided.

[0044] In a possible implementation, the bracket in-
cludes a fixing plate, the fixing plate is fixedly connected
to the Luneberg lens antenna, and the first plane is con-
structed as an outer surface of the fixing plate close to
the Luneberg lens antenna.

[0045] In this implementation, it can be ensured, by
using an outer surface structure of the fixing plate, that
each fixing part is located in the first plane.

[0046] In a possible implementation, the bracket in-
cludes a positioning assembly, the fixing plate is provided
with an arc-shaped groove, projection of the geometric
center of the Luneberg lens antenna on the first plane
coincides with a center of the arc-shaped groove, and
the positioning assembly is connected between the arc-
shaped groove and the waveguide assembly to form the
fixing part.

[0047] In this implementation, the center of the arc-
shaped groove is set corresponding to the geometric
center of the Luneberg lens antenna, so as to ensure that
distances between all positions of the arc-shaped groove
and the Luneberg lens antenna are equal. A distance
between the waveguide assembly and the geometric
center of the Luneberg lens antenna is also ensured by
using the positioning assembly fastened to the arc-
shaped groove.

[0048] In a possible implementation, the positioning
assembly is slidably installed in the arc-shaped groove.
[0049] In this implementation, the positioning assem-
bly slides relative to the arc-shaped groove, so that a
signal transmission direction of the radio frequency mod-
ule can be randomly adjusted, thereby facilitating adjust-
ment of an included angle between a plurality of radio
frequency modules.

[0050] In a possible implementation, the waveguide
assembly is plate-shaped, and the waveguide assembly
is disposed parallel to the second plane, so that the mi-
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crowave apparatus can accommodate more waveguide
assemblies.

[0051] In this implementation, the bracket further in-
cludes a second motor, and the second motor is config-
ured to drive the positioning assembly to slide relative to
the arc-shaped groove.

[0052] Inthis implementation, the second motor drives
the positioning assembly to slide, so that the waveguide
assembly can be driven to rotate relative to the Luneberg
lens antenna, thereby automatically adjusting a direction
of the radio frequency signal.

[0053] This application further provides a microwave
communication site. The microwave communication site
includes a column and the foregoing microwave appara-
tus, and the microwave apparatus is fastened on the col-
umn and is configured to receive and send a signal.
[0054] In a possible implementation, the microwave
communication site further includes a tower and an in-
door microwave apparatus. The column is disposed on
the tower, and the indoor microwave device is commu-
nicatively connected to the microwave apparatus.
[0055] It may be understood that, because the micro-
wave communication site is equipped with the foregoing
microwave apparatus, the microwave communication
site has beneficial effects similar to those of the foregoing
microwave apparatus. That is, a transmit angle of the
radio frequency signal in the microwave apparatus can
be adjusted, and functions such as single-band large-
area coverage and multi-band simultaneous receiving
and sending can be implemented.

BRIEF DESCRIPTION OF DRAWINGS
[0056]

FIG. 1 is a diagram of a working scenario of a micro-
wave communication site according to an embodi-
ment of this application;

FIG. 2 is a diagram of a working scenario of a micro-
wave communication site in which a plurality of base
stations communicate according to an embodiment
of this application;

FIG. 3 is a diagram of a structure of a microwave
apparatus according to an embodiment of this appli-
cation;

FIG. 4 is a diagram of an exploded structure of a
microwave apparatus according to an embodiment
of this application;

FIG. 5 is a diagram of a structure of fixing between
a Luneberg lens antenna and a bracket in a micro-
wave apparatus according to an embodiment of this
application;

FIG. 5a is a diagram of a local structure of fixing
between a Luneberg lens antenna and an upper
bracket in a microwave apparatus according to an
embodiment of this application;

FIG. 6 is a diagram of a structure of fixing between
a radio frequency module and a bracket in a micro-



7 EP 4 418 462 A1 8

wave apparatus according to an embodiment of this
application;

FIG. 7 is adiagram of a structure of aradio frequency
module in a microwave apparatus according to an
embodiment of this application;

FIG. 8 is a diagram of a lateral orientation of a struc-
ture of fixing between a radio frequency module and
a bracket in a microwave apparatus according to an
embodiment of this application;

FIG. 9 is a diagram of a structure of fitting between
a radio frequency module and a Luneberg lens an-
tennain a microwave apparatus according to an em-
bodiment of this application;

FIG. 10is adiagram of aframe structure of aninternal
assembly in a radio frequency module in a micro-
wave apparatus according to an embodiment of this
application;

FIG. 11 is a diagram of a frame structure of a fre-
quency conversion unit and an amplification unit in
a radio frequency module in a microwave apparatus
according to an embodiment of this application;
FIG. 12 is a diagram of a structure of a microwave
apparatus according to another embodiment of this
application;

FIG. 13 is a diagram of a structure of a waveguide
assembly in a radio frequency module in a micro-
wave apparatus according to another embodiment
of this application;

FIG. 14 is a diagram of a structure of fitting between
a radio frequency module and a Luneberg lens an-
tenna in a microwave apparatus according to anoth-
er embodiment of this application;

FIG. 15 is a diagram of a structure of fitting between
a radio frequency module and a Luneberg lens an-
tenna in a microwave apparatus according to still
another embodiment of this application;

FIG. 16 is a diagram of a structure of a radio frequen-
cy module in a microwave apparatus according to
another embodiment of this application;

FIG. 17 is a diagram of a structure of a waveguide
assembly in a radio frequency module in a micro-
wave apparatus according to another embodiment
of this application;

FIG. 18 is a diagram of a planar structure of a fixing
plate in a microwave apparatus according to an em-
bodiment of this application;

FIG. 19is a diagram of a local cross-sectional struc-
ture of a radio frequency module and a bracket in a
microwave apparatus according to another embod-
iment of this application;

FIG. 20 is a diagram of a planar structure in which
radio frequency modules in a microwave apparatus
are respectively disposed on two fixing parts accord-
ing to an embodiment of this application;

FIG. 21 is a diagram of a radio frequency signal ra-
diation direction in which radio frequency modules
in a microwave apparatus are respectively disposed
on two fixing parts according to an embodiment of
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this application;

FIG. 22 is a diagram of a planar structure in which
two radio frequency modules in a microwave appa-
ratus are respectively disposed on fixing plates ac-
cording to another embodiment of this application;
FIG. 23 is a diagram of a radio frequency signal ra-
diation direction in which two radio frequency mod-
ules in a microwave apparatus are respectively dis-
posed on fixing plates according to another embod-
iment of this application;

FIG. 24 is a diagram of a structure in which a micro-
wave apparatus includes a plurality of radio frequen-
cy modules according to another embodiment of this
application;

FIG. 25is a diagram of a structure in which a plurality
of radio frequency modules in a microwave appara-
tus are simultaneously fastened to fixing plates ac-
cording to another embodiment of this application;
FIG. 26 is a diagram of a radio frequency signal ra-
diation direction in which a plurality of radio frequen-
cy modules in a microwave apparatus are simulta-
neously fastened to fixing plates according to anoth-
er embodiment of this application; and

FIG. 27 is a diagram of a structure in which a radio
frequency module is newly disposed in a microwave
apparatus according to another embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0057] The following describes technical solutions in
embodiments of this application with reference to accom-
panying drawings in embodiments of this application. It
is clear thatthe described embodiments are merely some
but not all of embodiments of this application. All other
embodiments obtained by a person of ordinary skill in
the art based on embodiments of this application without
creative efforts shall fall within the protection scope of
this application.

[0058] FIG. 1 is a diagram of a working scenario of a
microwave communication site 200 according to an em-
bodiment of this application.

[0059] The microwave communication site 200 in this
applicationincludes anindoor microwave apparatus 210,
a tower 220, and a microwave apparatus 100 provided
in this application. The tower 220 is provided with a col-
umn 201, and the microwave apparatus 100 may be in-
stalled on the column 201. Alternatively, the microwave
apparatus 100 may be directly installed on the tower 220.
In some embodiments, the separate column 201 may
alternatively replace a structure of the tower 220, and is
used to fix the microwave apparatus 100.

[0060] The microwave apparatus 100 is communica-
tively connected to the indoor microwave apparatus 210.
Generally, the microwave apparatus 100 and the indoor
microwave apparatus 210 are connected by using a ca-
ble (for example, an intermediate frequency cable) to
transmit a signal. The indoor microwave apparatus 210
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may be further connected to a core network 9 by using
a router 8, to receive a signal sent by the core network
9, and transfer the signal to the microwave apparatus
100 for transmission; or transfer a signal received by the
microwave apparatus 100 to the core network 9. In some
embodiments, communication between the indoor micro-
wave apparatus 210 and the router 8 and communication
between the router 8 and the core network 9 may be
implemented by using an optical fiber.

[0061] The microwave apparatus 100 is generally
communicatively connected to a base station. A signal
obtained by the microwave apparatus 100 from the core
network 9 may be sent to the base station, or a signal
received by the base station may be transferred to the
core network 9. Specifically, a microwave antenna 6 is
disposed in the base station, and a signal is transmitted
between the microwave antenna 6 and the microwave
apparatus 100 in this application in a microwave manner,
that is, in a wireless manner. A base station antenna 3
is further disposed in the base station, and both the base
station antenna 3 and the microwave antenna 6 may be
disposed on an antenna rack 7 of the base station. The
antenna rack 7 may be a structure of the tower 220, or
may be a structure of the separate column 201.

[0062] A base station indoor unit 4 and a microwave
indoor unit 5 are further disposed in the base station. The
base station indoor unit 4 and the microwave indoor unit
5 may communicate with each other by using a base
station service fiber. The base station indoor unit 4 is
communicatively connected to the base station antenna
3, and sends a signal to a terminal (a terminal 2 shown
in FIG. 1) or receives a signal of a terminal (a terminal 1
shown in FIG. 1) by using the base station antenna 3.
The microwave indoor unit 5 is connected to the micro-
wave antenna 6, to send, to the microwave apparatus
100 in a microwave manner, a signal transmitted by the
base station indoor unit 4, or receive a signal transmitted
by the microwave apparatus 100 and send the signal to
the base station indoor unit 4.

[0063] Therefore, the microwave communication site
200 in this application serving as a part on a transmission
path from the core network 9 to the terminal can imple-
ment a function of communication between the router 8
and the microwave antenna 6 of the base station. The
microwave apparatus 100 may be configured to receive
or send a radio frequency signal. The radio frequency
signal may coveran MHB band, an NR band, an LB band,
a Wi-Fi 6E band, a 5G band, a UWB band, a millimeter-
wave band, or the like.

[0064] FIG. 2 is a diagram of a working scenario of a
microwave communication site 200. A plurality of base
stations may be disposed around the microwave com-
munication site 200, and the microwave antenna 6 con-
figured to communicate with the microwave apparatus
100 is disposed in each base station. Microwave anten-
nas 6 of different base stations send radio frequency sig-
nals to the microwave communication site 200 from dif-
ferent directions, and these signals are generally signals
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of different bands, so as to avoid mutual interference.
The microwave apparatus 100 disposed on the micro-
wave communication site 200 is configured to receive
signals, to combine the signals sent by the base stations
into the core network 9, or distribute signals from the core
network 9 to the base stations.

[0065] Because orientations of the base stations rela-
tive to the microwave communication site 200 are differ-
ent, the microwave apparatus 100 of the microwave com-
munication site 200 needs to receive and send signals
in different directions, and bands of the signals in the
different directions may also be different.

[0066] FIG. 3 shows an external structure of an em-
bodiment of the microwave apparatus 100 provided in
this application. FIG. 4 shows an exploded structure of
the microwave apparatus 100 shown in FIG. 3.

[0067] The microwave apparatus 100 in this applica-
tion includes a bracket 110, a radio frequency module
120, and a Luneberg lens antenna 130. The bracket 110
is configured to be fitted with the tower 220 or the column
201, to fix the microwave apparatus 100 on the tower
220 or the column 201. The radio frequency module 120
and the Luneberg lens antenna 130 are fastened to the
bracket 110, and the radio frequency module 120 is fitted
with the Luneberg lens antenna 130 to implement receiv-
ing and sending functions of a radio frequency signal of
the microwave apparatus 100.

[0068] Inthediagramsof FIG. 3 and FIG. 4, the bracket
110 includes an upper bracket 111, a lower bracket 112,
and a fixing plate 113 located between the upper bracket
111 and the lower bracket 112. The fixing plate 113 is
fastened to the lower bracket 112, and is configured to
bear the radio frequency module 120 and the Luneberg
lens antenna 130. In this case, the radio frequency mod-
ule 120 and the Luneberg lens antenna 130 are also lo-
cated between the upper bracket 111 and the lower
bracket 112. In some other embodiments, the bracket
110 may include only the upper bracket 111 and the fixing
plate 113, or may include only the lower bracket 112 and
the fixing plate 113. This does not affect solution imple-
mentation of the microwave apparatus 100 in this appli-
cation. In addition, in some embodiments, the fixing plate
113 may alternatively be fastened to one side of the upper
bracket 111, and the radio frequency module 120 and
the Luneberg lens antenna 130 are suspended below
the fixing plate 113.

[0069] Referto FIG. 5. The upper bracket 111 and the
lower bracket 112 are disposed at an interval along a
length direction of the column 201, and the Luneberg
lens antenna 130 is separately fastened to the upper
bracket 111 and the lower bracket 112. A side of the
Luneberg lens antenna 130 close to the lower bracket
112 is fastened to the fixing plate 113, and a side of the
Luneberg lens antenna 130 close to the upper bracket
111 is abutted and fixed by using a compression part
114. The Luneberg lens antenna 130 is spherical. When
the Luneberg lens antenna 130 is borne on the fixing
plate 113, the compression part 114 may be located at
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the other end of the fixing plate 113 relative to a geometric
center (that is, a spherical center) A of the Luneberg lens
antenna 130, and abuts the Luneberg lens antenna 130
at two opposite ends along the length direction of the
column 201 (refer to FIG. 5a), to fix the Luneberg lens
antenna 130.

[0070] AsshowninFIG. 6, inthe microwave apparatus
100 in this application, the radio frequency module 120
may alternatively be fastened to the fixing plate 113. Spe-
cifically, a plurality of fixing parts 141 configured to bear
and fix the radio frequency module 120 are disposed on
the bracket 110 (the fixing plate 113 in this embodiment).
In addition, as shown in FIG. 6, the fixing parts 141 are
all located on a same plane (defined as a first plane 151
in this embodiment). Further, an outer surface 1131 of
the fixing plate 113 is constructed as the first plane 151,
and the plurality of fixing parts 141 are all located on the
outer surface 1131. When the radio frequency module
120 is fastened to the bracket 110, the radio frequency
module 120 needs to be correspondingly disposed on
the fixing part 141, to ensure a relative position between
the radio frequency module 120 and the Luneberg lens
antenna 130. It may be understood that, in some other
embodiments, the fixing parts 141 may alternatively be
located on different planes, and a relative position be-
tween the radio frequency module 120 and the Luneberg
lens antenna 130 can also meet a preset requirement.
For details, refer to a diagram of a structure of the radio
frequency module 120 shown in FIG. 7.

[0071] Inthis embodiment, the radio frequency module
120 includes a main part 121 and a waveguide assembly
122, and the main part 121 and the waveguide assembly
122 are of an integrated structure, which is also described
as that the main part 121 and the waveguide assembly
122 are mutually fixed. A position between the fixing part
141 and the radio frequency module 120 is set, so that
a relative position between the waveguide assembly 122
and the fixing part 141 is fixed. In other words, in the
microwave apparatus 100 in this application, the fixing
part 141 is configured to control a position of the
waveguide assembly 122. The main part 121 bears a
component, which is configured to implement receiving
and sending functions of a radio frequency signal. The
main part 121 and the waveguide assembly 122 each
are fastened to the fixing part 141 (refer to FIG. 8), and
are spaced from the Luneberg lens antenna 130. The
waveguide assembly 122 is located between the main
part 121 and the Luneberg lens antenna 130. That s, the
waveguide assembly 122 extends from the main part 121
to the Luneberg lens antenna 130, and forms abutting
fitting or forms small-gap fitting with the Luneberg lens
antenna 130 (refer to FIG. 9). The abutting fitting or the
small-gap fitting herein is a limitation on a first range. In
the microwave apparatus 100 in this application, the
waveguide assembly 122 is configured to transmitaradio
frequency signal formed by the main part 121 of the radio
frequency module 120 to the Luneberg lens antenna 130
to implement a sending function, and is also configured
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to transmit a radio frequency signal received from the
Luneberg lens antenna 130 back to the main part 121 to
implement a receiving function.

[0072] The Luneberg lens antenna 130 may be under-
stood as a spherical layered dielectric lens antenna, and
can convert a spherical wave or a cylindrical wave of a
point source or a line source into a plane wave by using
an electromagnetic wave, to obtain an antenna of a pen-
shaped, sector-shaped, or another-shaped beam, so as
to transmit a radio frequency signal output by the radio
frequency module 120 to space in an input direction of
the waveguide assembly 122, receive a spatial signal in
a corresponding direction of the waveguide assembly
122 and converge the signal to a position of the
waveguide assembly, and input the signal to the radio
frequency module 120 for processing.

[0073] The waveguide assembly 122 may be under-
stood as a section of radio frequency signal transmission
line, and is constructed in a shape of a hollow metal tube
with two ends fitted flange plates. Based on different
cross-sectional geometric shapes of the hollow metal
tube, the waveguide assembly 122 may be of different
structures such as a rectangular waveguide, a circular
waveguide, an elliptical waveguide, a single-ridge
waveguide, and a double-ridge waveguide. Therefore, in
the microwave apparatus 100 in this application, the
Luneberglens antenna 130 and the waveguide assembly
122 jointly form a signal receiving and sending path of
the radio frequency module 120. The radio frequency
module 120 may implement a signal receiving and send-
ing function by using the receiving and sending path
formed by the Luneberg lens antenna 130 and the
waveguide assembly 122.

[0074] FIG. 10 is a frame diagram of an internal struc-
ture of the main part 121 of the radio frequency module
120.

[0075] A switch 123 and a transceiver assembly 124
are disposed in the main part 121 of the radio frequency
module 120. The switch 123 is connected in series to the
transceiver assembly 124, and the switch 123 is config-
ured to control turn-on and turn-off (sleep) of the trans-
ceiver assembly 124. The transceiver assembly 124 is
configured to send a radio frequency signal, or receive
aradio frequency signal. Specifically, the transceiver as-
sembly 124 may be an intermediate-frequency transceiv-
er combination processing component, and may receive
and sendintermediate-frequency signals simultaneously
through a cable. In an embodiment, the transceiver as-
sembly 124 includes a signal processing unit 1241, a
frequency conversion unit 1242, an amplification unit
1243, and a filtering unit 1244. When the radio frequency
module 120 sends a signal, the signal processing unit
1241 forms aradio frequency signal. The radio frequency
signal is up-converted by the frequency conversion unit
1242, then amplified by the amplification unit 1243, and
finally filtered by the filtering unit 1244, to transmit afinally
transmitted radio frequency signal to the waveguide as-
sembly 122 for transmission on a transmission path



13 EP 4 418 462 A1 14

formed by the waveguide assembly 122 and the
Luneberg lens antenna 130.

[0076] When the radio frequency module 120 receives
a signal, a radio frequency signal received by using the
Luneberg lens antenna 130 and the waveguide assembly
122isfirsttransmitted to the filtering unit 1244 for filtering,
then amplified by the amplification unit 1243, and after
being down-converted by the frequency conversion unit
1242, transmitted to the signal processing unit 1241 for
processing and receiving. In an embodiment, the signal
processing unit 1241 is an intermediate-frequency
processing unit. In a transmission process, a radio fre-
quency signal usually needs to be transmitted after up-
conversion, to avoid power consumption loss. Therefore,
when sending or receiving a radio frequency signal, the
frequency conversion unit 1242 needs to perform up-con-
version or down-conversion on the radio frequency sig-
nal.

[0077] In an embodiment, as shown in FIG. 11, the
frequency conversion unit 1242 includes an up-conver-
sion unit 1242a, and the amplification unit 1243 includes
a power amplifier 1243a. The up-conversion unit 1242a
is electrically connected to the power amplifier 1243a.
When the radio frequency module 120 sends a signal,
the up-conversion unit 1242a is configured to perform
up-conversion on the radio frequency signal, and the
power amplifier 1243a is configured to amplify the radio
frequency signal. In some embodiments, the frequency
conversion unit 1242 includes a down-conversion unit
1242b, and the amplification unit 1243 includes a low
noise amplifier 1243b. The down-conversion unit 1242b
is electrically connected to the low noise amplifier 1243b.
When the radio frequency module 120 receives a signal,
the low noise amplifier 1243b is configured to amplify the
received radio frequency signal, and the down-conver-
sionunit 1242b is configured to perform down-conversion
on the received radio frequency signal.

[0078] FIG. 12 shows some embodiments of the mi-
crowave apparatus 100 in this application. In these em-
bodiments, a structure of the main part 121 of the radio
frequency module 120, together with the switch 123 and
the transceiver assembly 124 that are accommodated
by the main part 121, may be fastened to the tower 220
or the column 201. The main part 121 and the waveguide
assembly 122 are of a separate structure, and the radio
frequency module 120 fixes the waveguide assembly 122
only on the fixing part 141 of the bracket 120, to ensure
a relative position between the waveguide assembly 122
and the Luneberg lens antenna 130. The switch 123 and
the transceiver assembly 124 may alternatively be dis-
posed outside the bracket 110, and are fastened to the
bracket 110. The transceiver assembly 124 may be elec-
trically connected to the waveguide assembly 122 by us-
ing a transmission line, and implement a bidirectional
transmission function of aradio frequency signal. Inthese
embodiments, a radio frequency component in the mi-
crowave communication site 200 may be reused, that is,
aninherent radio frequency componentin the microwave
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communication site 200 may be used to connect a signal
to the waveguide assembly 122 of the microwave appa-
ratus 100 in this application by using a transmission line,
and transmit and receive the signal by using the structure
of the microwave apparatus 100 in this application. A size
of the waveguide assembly 122 is smaller than that of
the radio frequency module 120 (as shown in FIG. 13).
In addition, in these embodiments, overall costs of the
microwave apparatus 100 are reduced, and the size of
the radio frequency module 120 is correspondingly re-
duced.

[0079] Itshould be noted that the fixing part 141 is cor-
respondingly disposed on the microwave apparatus 100
in this application with the waveguide assembly 122, that
is, the fixing part 141 is configured to fix a relative position
between the waveguide assembly 122 and the Luneberg
lens antenna 130. Therefore, the embodiments in which
the main part 121 and the waveguide assembly 122 of
the radio frequency module 120 are disposed separately
shown in FIG. 12 and FIG. 13 may be compatible. How-
ever, in an embodiment in which the main part 121 and
the waveguide assembly 122 of the radio frequency mod-
ule 120 are of an integrated structure, a position between
the radio frequency module 120 and the fixing part 141
may be controlled, to indirectly control a position between
the waveguide assembly 122 and the fixing part 141, and
ensure a relative position between the waveguide as-
sembly 122 and the Luneberg lens antenna 130.
[0080] It may be understood that, in some embodi-
ments, the main part 121 and the waveguide assembly
122 that are included in the radio frequency module 120
are of an integrated structure or a separate structure.
That is, in some scenarios, the radio frequency module
120 in the microwave apparatus 100 includes both a new-
ly disposed radio frequency module 120 and a reused
and reconstructed radio frequency module 120. In these
scenarios, the fixing part 141 is still configured to control
a distance between the waveguide assembly 122 of the
radio frequency module 120 and the Luneberg lens an-
tenna 130 to fall within a first preset range. That is, some
fixing parts 141 are configured to be directly connected
to the waveguide assembly 122, and fix the waveguide
assembly 122; and the other fixing parts 141 are con-
nected to the main part 121 to indirectly fix the waveguide
assembly 122.

[0081] AsshowninFIG. 6 and FIG. 8, in embodiments
provided in this application, the radio frequency module
120 is plate-shaped. When the radio frequency module
120 is connected to the fixing part 141 of the fixing plate
113, an included angle exists between the plate-shaped
radio frequency module 120 and the outer surface 1131
of the fixing plate 113. However, as shown in FIG. 7, the
main part 121 of the radio frequency module 120 is ap-
proximately rectangular, and the waveguide assembly
122 is located on one side of the main part 121. Specif-
ically, the waveguide assembly 122 includes a fixed seg-
ment 1221 and a sliding segment 1222. The fixed seg-
ment 1221 is fixedly connected to the main part 121 of
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the radio frequency module 120, and the sliding segment
1222 is slidably connected to the fixed segment 1221.
Further, the sliding segment 1222 is located between the
fixed segment 1221 and the Luneberg lens antenna 130.
[0082] Specifically, the sliding segment 1222 includes
a sliding end 1223 and a pointing end 1224. The sliding
end 1223 is slidably connected to the fixed segment
1221, and the pointing end 1224 extends toward the
Luneberg lens antenna 130, and is configured to form
abutting fitting or small-gap fitting with the Luneberg lens
antenna 130. The waveguide assembly 122 implements
a function of signal transmission between the waveguide
assembly 122 and the Luneberg lens antenna 130
through fitting between the pointing end 1224 and the
Luneberg lens antenna 130. That is, the pointing end
1224 of the sliding segment 1222 is located between the
sliding end 1223 and the Luneberg lens antenna 130. It
should be noted that, that the sliding segment 1222 is
located between the fixed segment 1221 and the
Luneberg lens antenna 130, and the pointing end 1224
is located between the sliding end 1223 and the Luneberg
lens antenna 130 ais defined based on a signal trans-
mission path of the waveguide assembly 122. However,
it does not mean that an actual appearance structure and
position relationship of the waveguide assembly 122
strictly complies with the foregoing relationship.

[0083] For the microwave apparatus 100 in this appli-
cation, when the sliding segment 1222 of the waveguide
assembly 122 may slide relative to the fixed segment
1221, and fitting between the sliding segment 1222 and
the Luneberg lens antenna 130 meets a preset require-
ment, that is, when the sliding segment 1222 and the
Luneberg lens antenna 130 form abutting fitting or small-
gapfitting, itis defined that a fitting position 142 is formed
between the sliding segment 1222 and the Luneberg lens
antenna 130. As shown in FIG. 9, when the sliding seg-
ment 1222 is located at the fitting position 142, the point-
ing end 1224 of the sliding segment 1222 points to the
geometric center A of the Luneberg lens antenna 130,
and a distance between the pointing end 1224 and the
Luneberg lens antenna 130 may be within the preset first
range, to ensure reliable fitting between the waveguide
assembly 122 and the Luneberg lens 130, and form an
ideal radiation waveform by using the Luneberg lens an-
tenna 130.

[0084] The sliding segment 1222 may slide relative to
the fixed segment 1221. Therefore, in some embodi-
ments, in a process in which the sliding segment 1222
slides relative to the fixed segment 1221, two or more
fitting positions 142 may be formed. Preset fitting can be
formed between the sliding segment 1222 and the
Luneberg lens antenna 130 at the two or more fitting po-
sitions 142, to ensure that the pointing end 1224 points
to the geometric center A of the Luneberg lens antenna.
It may be understood that, when the pointing end 1224
transmits signals to the Luneberg lens antenna 130 from
different fitting positions 142, a radiation wave direction
formed by the transmitted signals changes accordingly.
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Therefore, the microwave apparatus 100 in this applica-
tion can change a radiation angle by using the foregoing
structure.

[0085] A process in which differentfitting positions 142
are formed between the waveguide assembly 122 and
the Luneberg lens antenna 130 is implemented through
sliding of the sliding segment 1222 relative to the fixed
segment 1221. Therefore, it may also be understood that
a radiation angle of the microwave apparatus 100 in this
application changes along a sliding direction of the sliding
segment 1222 relative to the fixed segment 1221. Be-
cause the Luneberg lens antenna 130 is spherical, to
form a preset fitting relationship between the sliding seg-
ment 1222 and the Luneberg lens antenna 130 at the
fitting position 142, it needs to be ensured that distances
between various fitting positions 142 and the geometric
center A of the Luneberg lens antenna 130 are equal, or
an offset to a preset value is less than the first range.
Therefore, in embodiments, the sliding direction of the
sliding segment 1222 relative to the fixed segment 1221
should be set to be arc-shaped, and a center of the arc
coincides with the geometric center A of the Luneberg
lens antenna 130. That is, a track of sliding of the sliding
segment 1222 relative to the fixed segment 1221 is an
arc, and a center of the sliding track coincides with the
geometric center A of the Luneberg lens antenna 130.
Therefore, distances between all positions of the sliding
segment 1222 on the sliding track of the sliding segment
1222 and the Luneberg lens antenna 130 can always be
equal, orfallwithin the presetfirstrange, so thata plurality
of fitting positions 142 can be formed, and a plurality of
angle fitting relationships can be formed between the
waveguide assembly 122 and the Luneberglens antenna
130, thereby improving a direction adjustment range of
the radio frequency module 120.

[0086] When the track of sliding of the sliding segment
1222 relative to the fixed segment 1221 is arc-shaped,
the arc-shaped track may form a plane. In embodiments,
the plane formed by the arc-shaped track may be defined
as a second plane 152 (refer to FIG. 6). The plurality of
fitting positions 142 formed between the sliding segment
1222 and the Luneberg lens antenna 130 are all located
on the second plane 152. It may be understood that the
second plane 152 may further pass through the geomet-
ric center A of the Luneberg lens antenna 130. As men-
tioned above, the main part 121 of the radio frequency
module 120 provided in embodiments of this application
may be set to be plate-shaped. Therefore, the second
plane 152 may be further setin a direction of a plate plane
parallel to the main part 121. Therefore, the sliding seg-
ment 1222 slides in the plate plane parallel to the main
part 121, so that a size occupied by the radio frequency
module 120 in the microwave apparatus 100 can be re-
duced.

[0087] As mentioned above, the included angle exists
between the plate-shaped radio frequency module 120
and the outer surface 1131 of the fixing plate 113. The
first plane 151 of the microwave apparatus 100 in this
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application is provided on the outer surface 1131, and
therefore the second plane 152 also intersects with the
first plane 151 and an included angle exists between the
second plane 152 and the first plane 151. In an embod-
iment, the second plane 152 and the first plane 151 may
be set to be perpendicular to each other. In this case, an
angle adjustment direction of the waveguide assembly
122 relative to the Luneberg lens antenna 130 may be
perpendicular to the outer surface 1131 of the fixing plate
113. Further, thefirst plane 151 may be setas a horizontal
plane. In this case, the second plane 152 is a vertical
plane. Angle adjustment of the waveguide assembly 122
relative to the Luneberg lens antenna 130 is angle ad-
justment in a tilt direction.

[0088] RefertoFIG.9, FIG. 14,and FIG. 15. As shown
in FIG. 9, when the waveguide assembly 122 is located
at a fitting position 142 with the Luneberg lens antenna
130, and the waveguide assembly 122 is located at the
fitting position 142 shownin FIG. 9, the pointing end 1224
sends a radio frequency signal to the Luneberg lens an-
tenna 130 along a horizontal direction. However, as
shown in FIG. 14, the sliding segment 1222 of the
waveguide assembly 122 slides toward a direction close
to the fixed segment 1221, and stops at a fitting position
142. The fitting position 142 is lower than the geometric
center A of the Luneberg lens antenna 130. In this case,
an included angle is formed between the pointing end
1224 and the horizontal direction, and a signal input point
of the pointing end 1224 is also lower than the geometric
center A of the Luneberg lens antenna 130. Therefore,
the radio frequency signal transmitted by the waveguide
assembly 122 to the Luneberg lens antenna 130 is prop-
agated upwards in a tilt direction after passing through
the Luneberg lens antenna 130. However, as shown in
FIG. 15, the sliding segment 1222 of the waveguide as-
sembly 122 slides toward a direction away from the fixed
segment 1221, and stops at another fitting position 142.
The fitting position 142 is higher than the geometric cent-
er A of the Luneberg lens antenna 130. In this case, an
included angle is also formed between the pointing end
1224 and the horizontal direction, and a signal input point
of the pointing end 1224 is also higher than the geometric
center A of the Luneberg lens antenna 130. Therefore,
the radio frequency signal transmitted by the waveguide
assembly 122 to the Luneberg lens antenna 130 is prop-
agated downwards in a tilt direction after passing through
the Luneberg lens antenna 130.

[0089] It may be understood that, in some embodi-
ments, when the first plane 151 is set to a vertical plane,
angle adjustmentof the waveguide assembly 122 relative
to the Luneberg lens antenna 130 may be angle adjust-
ment in a horizontal direction. However, in some other
embodiments, the first plane 151 may be set to form an
included angle with the horizontal plane, which does not
affect an angle change of the waveguide assembly 122
relative to the Luneberg lens antenna 130. Based on dif-
ferent positions of base stations with which the
waveguide assembly 122 needs to communicate, the
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waveguide assembly 122 may be adaptively adjusted
within a preset angle range.

[0090] In an embodiment, a first motor (not shown in
the figure) and a transmission mechanism (not shown in
the figure) may be further disposed in the radio frequency
module 120. The first motor is fastened to the main part
121 of the radio frequency module 120, the transmission
mechanism is connected between the first motor and the
sliding segment 1222 in a transmission manner, and the
first motor may drive, by using the transmission mecha-
nism, the sliding segment 1222 to slide relative to the
fixed segment 1221. Therefore, automatic adjustment of
a radio frequency signal direction of the microwave ap-
paratus 100 in this application can be implemented under
the drive of the first motor. However, in an embodiment
in which the main part 121 and the waveguide assembly
122 are separately disposed, the first motor is fastened
to the fixed segment 1221 of the waveguide assembly
122, or may be fitted with the transmission mechanism
to implement sliding of the sliding segment 1222 relative
to the fixed segment 1221.

[0091] Foranembodiment, referto FIG. 16. In this em-
bodiment, there are two fixed segments 1221, and the
two fixed segments 1221 are disposed at aninterval, and
are separately fastened to the main part 121 of the radio
frequency module 120. The sliding segment 1222 is lo-
cated between the two fixed segments 1221, and the
sliding segment 1222 may simultaneously slide relative
to the two fixed segments 1221. Specifically, the two fixed
segments 1221 are respectively located at two ends of
the sliding track of the sliding segment 1222, and the
sliding segment 1222 is constructed as a "T"-shaped
structure, so that the sliding segment 1222 is separately
connected to the two fixed segments 1221 slidably. The
sliding segment 1222 slides between the two fixed seg-
ments 1221, and because two opposite ends of the slid-
ing segment 1222 are separately fitted with one fixed
segment 1221 to slide, the sliding track of the sliding seg-
ment 1222 is more stable, so as to ensure that a relative
distance between the sliding segment 1222 and the
Luneberg lens antenna 130 meets a preset requirement.
It may be understood that, in the embodiment in which
there are two fixed segments 1221 shown in FIG. 16, a
function of adjusting a radiation angle of the waveguide
assembly 122 relative to the Luneberg lens antenna 130
may also be implemented through sliding of the sliding
segment 1222 between the two fixed segments 1221.
[0092] FIG. 17 shows a structure in which the
waveguide assembly 122 is provided with two fixed seg-
ments 1221 in an embodiment in which the main part 121
and the waveguide assembly 122 of the radio frequency
module 120 are disposed separately. In the diagram
shown in the figure, the sliding segment 1222 is also sl-
idably disposed between the two fixed segments 1221,
and may slide relative to the two fixed segments 1221 at
the same time.

[0093] Inthe foregoing embodiment in which the radio
frequency module 120 is provided with one fixed segment
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1221, the radio frequency module 120 transmits a radio
frequency signal to the sliding segment 1222 by using
the single fixed segment 1221. However, in the embod-
iments in which the radio frequency module 120 shown
in FIG. 16 and FIG. 17 includes two fixed segments 1221,
the radio frequency module 120 may separately transmit
signals to the sliding segment 1222 by using the two fixed
segments 1221. After the two signals are combined on
the sliding segment 1222, a combined signal is transmit-
ted to the Luneberg lens antenna 130 for sending. In such
a setting, the signals that are separately transmitted by
the two fixed segments 1221 to the sliding segment 1222
may be set differently, so that the combined radio fre-
quency signal on the sliding segment 1222 has wider
bandwidth or larger traffic.

[0094] Inanembodiment, the signals separately trans-
mitted by the two fixed segments 1221 to the sliding seg-
ment 1222 are located in a same band. Therefore, the
combined radio frequency signal on the sliding segment
1222 is also a signal in a same band, so that the signal
transmitted by the Luneberg lens antenna 130 can cor-
respondingly cover a preset band. Further, in an embod-
iment, the signals separately transmitted by the two fixed
segments 1221 to the sliding segment 1222 have a same
polarization direction and different frequencies. For ex-
ample, the radio frequency module 120 is configured to
transmit a signal of an 18 GHz band. In this case, a fre-
quency of the signal transmitted by one fixed segment
1221 to the sliding segment 1222 is 18.03 GHz, and a
frequency of the signal transmitted by the other fixed seg-
ment 1221 to the sliding segment 1222 is 18.58 GHz.
Because signals tend to correspond to consistent fre-
quency bandwidth, a radio frequency signal formed by
combining two radio frequency signals having different
frequencies has wider bandwidth than a radio frequency
signal having a single frequency.

[0095] However, in some other embodiments, the sig-
nals separately transmitted by the two fixed segments
1221 to the sliding segment 1222 have a same frequency
and different polarization directions. In this case, the slid-
ing segment 1222 is formed as a Orthogonal Mode Trans-
ducer (Orthogonal Mode Transducer, OMT). After two
radio frequency signals having different polarization di-
rections are combined by the polarization combiner, traf-
fic of a combined radio frequency signal increases. It may
be understood that, when the polarization directions of
the two radio frequency signals are perpendicular to each
other, the traffic of the radio frequency signal formed by
combining the two radio frequency signals is doubled
compared with traffic of a single radio frequency signal.
[0096] For an embodiment, refer to FIG. 18. FIG. 18
shows a planar structure of the fixing plate 113.

[0097] Inthis embodiment, thefixing plate 113includes
a bearing base 115 and an arc-shaped groove 116. The
bearing base 115 is located on the outer surface 1131,
and may be flush, protruding, or concave relative to the
outer surface 1131. The bearing base 115 is configured
to bear the Luneberg lens antenna 130. It may be under-
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stood that the bearing base 115 and the compression
par 114 of the upper bracket 111 jointly function, and are
configured to bear and fix the Luneberg lens antenna
130. Because of a spherical feature of the Luneberg lens
antenna 130, the bearing base 115 and the compression
par 114 should be symmetrically disposed relative to the
geometric center A of the Luneberg lens antenna 130,
so as to formreliable fixing for the Luneberg lens antenna
130. In some embodiments, when the fixing plate 113 is
disposed horizontally, a vertical projection position of the
geometric center A of the Luneberg lens antenna 130 on
the outer surface 1131 is defined as a point B, and the
bearing base 115 may be disposed corresponding to the
point B.

[0098] The arc-shaped groove 116 is disposed on a
periphery of the bearing base 115, and a center of the
arc-shaped groove 116 may coincide with the point B. In
this case, distances from all positions of the arc-shaped
groove 116 to the point B are equal. Alternatively, insome
embodiments, distances from all positions of the arc-
shaped groove 116 to the point Bis controlled to fall within
asecondrange. Referto FIG. 19. The bracket 110 further
includes a positioning assembly 117. The positioning as-
sembly 117 is connected between the radio frequency
module 120 and the arc-shaped groove 116, and is con-
figured to implement positioning of the radio frequency
module 120 relative to the arc-shaped groove 116. That
is, the positioning assembly 117 is configured to form the
foregoing fixing part 141, and implement fixing of the ra-
dio frequency module 120 on the fixing plate 113 through
fitting with the radio frequency module 120.

[0099] Specifically, as shown in FIG. 19, the arc-
shaped groove 116 runs through the fixing plate 113. The
positioning assembly 117 includes a first bolt 1171, a
second bolt 1172, and an adapter plate 1173. The first
bolt 1171 runs through the arc-shaped groove 116 to
implement fixing between the adapter plate 1173 and the
fixing plate 113, and the second bolt 1172 runs through
the adapter plate 1173 and is fixedly connected to the
main part 121 of the radio frequency module 120. It may
be understood that, in some other embodiments, the first
bolt 1171 may alternatively be directly fixedly connected
to the main part 121 of the radio frequency module 120,
to fix the radio frequency module 120 on the fixing plate
113.

[0100] Because the center of the arc-shaped groove
116 is disposed corresponding to the point B, when the
positioning assembly 117 is fastened to any position on
the arc-shaped groove 116, distances between all posi-
tions and a position of the point B are equal. The distance
may be understood as the foregoing second range.
Therefore, distances between all radio frequency mod-
ules 120 connected to fixing plates 113 by using posi-
tioning assemblies 117 and the position of the point B
are also equal. It may be understood that, because the
point B is projection of the geometric center A of the
Luneberg lens antenna 130 on the outer surface 1131,
when the radio frequency modules 120 are fastened to
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arc-shaped grooves 116 by using the positioning assem-
blies 117, distances between the radio frequency mod-
ules 120 and the geometric center A of the Luneberg lens
antenna 130 are also equal. When the positioning as-
sembly 117 is fastened to any position of the arc-shaped
groove 116, one fixing part 141 may be formed. When
the radio frequency modules 120 are disposed on the
fixing parts 141, distances between the radio frequency
modules 120 and the Luneberg lens antenna 130 are
equal, and it is indirectly ensured that distances between
waveguide assemblies 121 of the radio frequency mod-
ules 120 and the geometric center A of the Luneberg lens
antenna 130 are within the first range. In this way, it can
be ensured that the microwave apparatus 100 works nor-
mally. That is, the positioning assembly 117 may form a
plurality of fixing parts 141 on the arc-shaped groove 116.
[0101] Inthe microwave apparatus 100 in this applica-
tion, there are at least two fixing parts 141 formed on the
bracket 110. FIG. 20 is a diagram in which radio frequen-
cy modules 120 are respectively disposed on two fixing
parts 141. In FIG. 20, the radio frequency module 120
may be located at a fixing part 141a, or may be located
at a fixing part 141b. When the radio frequency modules
120 are located at the fixing part 141a and the fixing part
141b, distances between waveguide assemblies 122 of
the radio frequency modules 120 and the Luneberg lens
antenna 130 both fall within the firstrange. The first range
may be understood as that the waveguide assembly 122
abuts or forms a small gap with the Luneberg lens an-
tenna 130. Therefore, when the radio frequency modules
120 are located at the two fixing parts 141, the waveguide
assemblies 122 of the radio frequency modules 120 both
can form preset fitting with the Luneberg lens antenna
130. In addition, when the radio frequency modules 120
are located at the two fixing parts 141, an included angle
C is formed on the outer surface 1131.

[0102] Refer to FIG. 21. When the radio frequency
module 120 located at the fixing part 141a works, the
radio frequency module 120 sends a radio frequency sig-
nal along an extension direction of the pointing end 1224,
and the radio frequency signal radiates outwards through
the extension direction of the Luneberg lens antenna 130
toward the pointing end 1224. When the radio frequency
module 120 located at the fixing part 141b works, the
radio frequency module 120 sends a radio frequency sig-
nal along an extension direction of the pointing end 1224,
and the radio frequency signal also radiates outwards
through the extension direction of the Luneberg lens an-
tenna 130 toward the pointing end 1224. Because the
included angle C is formed when the radio frequency
modules 120 are located at the two fixing parts 141, an
included angle C is also formed between radiation direc-
tions of the two radio frequency signals.

[0103] Therefore, the at least two fixing parts 141 are
disposed in the microwave apparatus 100 in this appli-
cation, so as to implement an angle adjustment function
of the radio frequency module 120 in a direction parallel
to the first plane 151. When a plurality of fixing parts 141
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are disposed on the bracket 110, the radio frequency
module 120 may be fastened to each fixing part 141, and
form aradiofrequency signal receiving and sending func-
tion in an angle direction corresponding to the radio fre-
quency module 120, thereby improving an angle adjust-
ment capability of the radio frequency signal in the direc-
tion of the first plane 151. It may be understood that,
when the first plane 151 is a horizontal plane, a structure
of the plurality of fixing parts 141 is used to implement
an angle adjustment function of the microwave apparatus
100 in a horizontal direction. With reference to the fore-
going embodiment in which the radio frequency module
120 may further adjust an angle in a tilt direction, com-
pared with a structure with a fixed direction such as a
parabolic antenna in the conventional technology, the
microwave apparatus 100 in this application has a larger
angle adjustment range, a simpler structure, and smaller
occupied space, thereby reducing bearing load of the
microwave communication site 200. Therefore, the mi-
crowave communication site 200 provided in this appli-
cation also has an angle adjustment function of a radio
frequency signal because the microwave apparatus 100
in the foregoing embodiments is equipped.

[0104] It should be noted that structures such as the
fixing plate 113, the arc-shaped groove 116, and the po-
sitioning assembly 117 are merely presented as an em-
bodiment of the bracket 110 provided in this application.
In some other embodiments, a plurality of fixing parts 141
that are located on the first plane 151 may be formed on
the bracket 110 by separately disposing a plurality of sup-
port frames for fixing, to implement positioning fitting be-
tween the radio frequency module 120 and the Luneberg
lens antenna 130. Alternatively, in some embodiments,
a plurality of fixing parts 141 may be formed on the outer
surface 1131 of the fixing plate 113 by disposing a plu-
rality of support frames on the fixing plate 113, to imple-
ment positioning fitting between the radio frequency mod-
ule 120 and the Luneberg lens antenna 130. In this case,
the plurality of support frames on the fixing plate 113 may
be arranged in an arc shape. There are many manners
similar to the foregoing manner of forming a plurality of
fixing parts 141 on a same plane of the bracket 110, and
details are not described in this application.

[0105] In addition, the fixing part 141 is configured to
control a distance between the waveguide assembly 122
and the Luneberg lens antenna 130. The foregoing em-
bodiment in which the radio frequency module 120 is
fitting with the fixing part 141 is applicable to a scenario
in which the main part 121 and the waveguide assembly
122 of the radio frequency module 120 are of an integrat-
ed structure. When the main part 121 and the waveguide
assembly 122 are of a separate structure, the fixing part
141 is configured to adjust an angle of the waveguide
assembly 122 on the first plane 151, and the fixing plate
113 is configured to be fixedly connected to the
waveguide assembly 122, so that similar beneficial ef-
fects can also be achieved.

[0106] For the structure in which the positioning as-
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sembly 117 cooperates with the arc-shaped groove 116
shown in FIG. 19, in some embodiments, the positioning
assembly 117 may be further disposed to slide relative
to the arc-shaped groove 116. Therefore, the positioning
assembly 117 may randomly adjust a signal transmission
angle of the radio frequency module 120 within a range
of the arc-shaped groove 116. Further, a second motor
(not shown in the figure) may be further disposed on the
bracket 110. The second motor is fixedly connected to
the positioning assembly 117, and is configured to drive
sliding of the positioning assembly 117 relative to the arc-
shaped groove 116. In this case, the second motor drives
the positioning assembly 117 to slide in the arc-shaped
groove 116, so that the radio frequency module 120 can
be driven to rotate around the geometric center A of the
Luneberg lens antenna 130 relative to the Luneberg lens
antenna 130, thereby achieving effect that the microwave
apparatus 100 automatically adjusts a radio frequency
signal angle in a direction range of the first plane 151.
[0107] In an embodiment, there may be a plurality of
radio frequency modules 120. The plurality of radio fre-
quency modules 120 each are fastened to one fixing part
141, to form a plurality of different signal transmission
directions on the first plane 151, and communicate with
microwave antennas 6 of different base stations. For de-
tails, refer to FIG. 22 and FIG. 23. In embodiments, the
radio frequency modules 120 include a first radio fre-
quency module 120a and a second radio frequency mod-
ule 120b, a first fixing part 141a and a second fixing part
141b are separately formed on the fixing plate 113 by
using two positioning assemblies 117, and the first fixing
part 141a and the second fixing part 141b form an includ-
ed angle D onthe firstplane 151. The firstradio frequency
module 120a is fastened to the first fixing part 141a, and
the second radio frequency module 120b is fastened to
the second fixing part 141b. In this case, the first radio
frequency module 120a and the second radio frequency
module 120b send radio frequency signals to the
Luneberg lens antenna 130 atrespective fixing parts 141.
The first radio frequency module 120a and the second
radio frequency module 120b are also arranged in an
included angle D in the first direction 151, and a relative
angle relationship of the included angle D is also formed
between radio frequency signals sent by the first radio
frequency module 120a and the second radio frequency
module 120b.

[0108] Because of the foregoing structure setting, the
microwave apparatus 100 in this application may transmit
radio frequency signals at the same time in two different
directions by using the first radio frequency module 120a
and the second radio frequency module 120b. In this
case, the first radio frequency module 120a and the sec-
ond radio frequency module 120b may be configured to
transmit radio frequency signals of a same band, and
communicate with two different microwave antennas 6
at the same time. In some other embodiments, the first
radio frequency module 120a and the second radio fre-
quency module 120b may alternatively be configured to
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transmit radio frequency signals of different bands, to
avoid interference between signals of two microwave an-
tennas 6.

[0109] Further, the included angle D between the first
fixing part 141a and the second fixing part 141b is ad-
justed, so that an included angle between the two radio
frequency signals can be further controlled. In an em-
bodiment, based on a feature of the Luneberg lens an-
tenna 130, it is set that a maximum included angle be-
tween the first radio frequency module 120a and the sec-
ond radio frequency module 120b does not exceed 175°,
that is, a maximum included angle between two fixing
parts is less than or equal to 175°. In this case, the two
radio frequency signals can run through the Luneberg
lens antenna 130 and radiate outwards, and are not
blocked by a radio frequency module 120 corresponding
to another radio frequency signal. In an embodiment, it
may be further defined that a maximum included angle
between the first radio frequency module 120a and the
second radio frequency module 120b does not exceed
90°, thatis, a maximum included angle between two fixing
parts is less than or equal to 90°. In this way, radio fre-
quency signal receiving and sending quality of the first
radio frequency module 120a and the second radio fre-
quency module 120b can be ensured, and mutual inter-
ference between radio frequency signals can be avoided.
[0110] It may be understood that, when the positioning
assembly 117 may slide relative to the arc-shaped
groove 116, an included angle between two radio fre-
quency modules 120 may be randomly set. When the
second motor is disposed on the positioning assembly
117, automatic adjustment of an angle relationship be-
tween the two radio frequency modules 120 may be fur-
ther controlled, to meet requirements in different working
scenarios.

[0111] For an embodiment, refer to FIG. 24. A plurality
of radio frequency modules 120 may be further disposed
in the microwave apparatus 100 in this application. Each
radio frequency module 120 is fastened to one fixing part
141 (refer to FIG. 25), and the plurality of radio frequency
modules 120 transmit radio frequency signals by using
asame Luneberglens antenna 130. It may be understood
that a quantity of radio frequency modules 120 in the
microwave apparatus 100 in this application needs to be
less than or equal to a quantity of fixing parts 141 that
can be disposed on the radio frequency modules 120,
so thateach radio frequency module 120 can be fastened
to one fixing part 141, and a distance between each radio
frequency module 120 and the Luneberg lens antenna
130 is ensured.

[0112] Refer to FIG. 26. When the plurality of radio
frequency modules 120 are respectively disposed on dif-
ferent fixing parts 141, the plurality of radio frequency
modules 120 may separately radiate radio frequency sig-
nals in a plurality of directions by using the Luneberg lens
antenna 130. Theradio frequency signals may be located
in different bands, so that the microwave apparatus 100
in this application can implement coverage of different
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bands, and establish communication with microwave an-
tennas 6 in different directions. It may be understood that,
in some embodiments, radio frequency signals received
and sent by some of the plurality of radio frequency mod-
ules 120 are located in a same band, and a specific angle
difference is formed between radio frequency modules
120 configured to receive and send radio frequency sig-
nals of a same band, so that the microwave apparatus
100 separately communicates with microwave antennas
6 of a same band but in different directions. Because
radio frequency signals sent from the Luneberg lens an-
tenna 130 are expanded in a sector shape, an angle be-
tween radio frequency modules 120 configured to receive
and send radio frequency signals of a same band is prop-
erly controlled, so that a radiation area of the band in a
preset direction can be better covered.

[0113] Inembodiments provided in this application, the
radio frequency modules 120 are in a plate structure, and
the radio frequency modules 120 are disposed in parallel
to each other, so that more radio frequency modules 120
can be accommodated within a same radius range, and
a plurality of radio frequency modules 120 can share the
Luneberg lens antenna 130. Further, each plate-shaped
radio frequency module 120 may be disposed in parallel
to the second plane 152. Because the plurality of fixing
parts 141 are provided, the microwave apparatus 100 in
this application may further randomly adjust a combina-
tion manner of the radio frequency modules 120 accord-
ing to a requirement. This helps adjust a quantity of radio
frequency modules 120 and an included angle between
the radio frequency modules 120 according to a use re-
quirement. Corresponding to the embodiment in which
the main part 121 and the waveguide assembly 122 of
the radio frequency module 120 are separately disposed,
each waveguide assembly 122 may be disposed in a
plate structure, and the waveguide assembly 122 may
be further disposed in parallel to the second plane 152,
so as to achieve a similar beneficial effect.

[0114] As shown in FIG. 27, when a radio frequency
module 120 needs to be added to the microwave appa-
ratus 100 (or a waveguide assembly 122 connected to
the external main part 121 by using a transmission line
is independently added), the newly added radio frequen-
cy module 120 (or waveguide assembly 122) may be
directly fastened to a reserved fixing part 141. As shown
in FIG. 27, the reserved fixing part 141 is located on one
side of the plurality of assembled radio frequency mod-
ules 120. In some other scenarios, the reserved fixing
part 141 may be located at any one of the plurality of
assembled radio frequency modules 120. In this case,
by sliding the plurality of assembled radio frequency mod-
ules 120, space of a fixing part 141 may be reserved at
a preset position for a to-be-added radio frequency mod-
ule 120, and the newly disposed radio frequency module
120 is inserted between the plurality of assembled radio
frequency modules 120, so that an operation of adding
the radio frequency module 120 can be completed.
[0115] It may be understood that, because the plurality
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of radio frequency modules 120 work independently, and
each radio frequency module 120 is furtherindependent-
ly fastened to a corresponding fixing part 141, the micro-
wave apparatus 100 in this application is further charac-
terized by easy maintenance. When some radio frequen-
cy modules 120 (or waveguide assemblies 122) need to
be repaired, maintained, or replaced, only the corre-
sponding radio frequency modules 120 (or waveguide
assemblies 122) need to be removed, and fitting between
the other radio frequency modules 120 (or waveguide
assemblies 122) and the Luneberg lens antenna 130 is
not affected. Because the microwave communication site
200 provided in this application is mounted with the mi-
crowave apparatus 100 in the foregoing embodiments,
a radiation angle adjustment capability of the microwave
communication site 200 is improved, and functions of
multi-band coverage and synchronous signal receiving
and sending can be implemented.

[0116] The foregoing descriptions are merely specific
embodiments of this application, but are not intended to
limitthe protection scope of this application. Any variation
or replacement, for example, reducing or adding a struc-
tural member, and changing a shape of a structural mem-
ber, 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. When no
conflict occurs, embodiments of this application and the
features in embodiments may be mutually combined.
Therefore, the protection scope of this application shall
be subject to the protection scope of the claims.

Claims

1. A microwave apparatus, comprising a bracket, and
aLuneberg lens antenna and a radio frequency mod-
ule that are fastened to the bracket, wherein

the radio frequency module comprises a
waveguide assembly, at least two fixing parts
are disposed on the bracket, and the waveguide
assembly is installed at any one of the fixing
parts and can be switched between different fix-
ing parts; and

when waveguide assemblies are located at dif-
ferentfixing parts, the waveguide assemblies all
extend in a direction close to a geometric center
ofthe Luneberg lens antenna, and distances be-
tween the waveguide assemblies and the
Luneberg lens antenna are all within a preset
first range; and the radio frequency module im-
plements receiving and sending functions of a
radio frequency signal by using a path formed
by the waveguide assembly and the Luneberg
lens antenna.

2. The microwave apparatus according to claim 1,
wherein each fixing part is located on a first plane.
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The microwave apparatus according to claim 2,
wherein a distance between each fixing part and the
geometric center of the Luneberg lens antenna is
within a preset second range.

The microwave apparatus according to claim 2 or 3,
wherein the waveguide assembly comprises a fixed
segment and a sliding segment, the sliding segment
is located between the fixed segment and the
Luneberg lens antenna, the sliding segment is slid-
ably connected to the fixed segment, and has atleast
two fitting positions with the Luneberg lens antenna,
the at least two fitting positions are all located on a
second plane, and the second plane intersects with
the first plane.

The microwave apparatus according to claim 4,
wherein the second plane and the first plane are per-
pendicular to each other.

The microwave apparatus according to claim 4 or 5,
wherein a track of sliding of the sliding segment rel-
ative to the fixed segmentis arc-shaped, and a center
of the sliding track coincides with the geometric cent-
er of the Luneberg lens antenna.

The microwave apparatus according to any one of
claims 4 to 6, wherein there are two fixed segments,
the two fixed segments are disposed at an interval,
and the sliding segment is located between the two
fixed segments and slides relative to the two fixed
segments at the same time.

The microwave apparatus according to claim 7,
wherein the two fixed segments separately transmit
signals to the sliding segment, and transmit a com-
bined signal to the Luneberg lens antenna after the
signals are combined on the sliding segment.

The microwave apparatus according to claim 8,
wherein the signals separately transmitted by the two
fixed segments to the sliding segment are located in
a same band.

The microwave apparatus according to claim 9,
wherein the signals separately transmitted by the two
fixed segments to the sliding segment have a same
polarization direction and different frequencies; or
the signals separately transmitted by the two fixed
segments to the sliding segment have a same fre-
quency and different polarization directions.

The microwave apparatus according to any one of
claims 4 to 10, wherein the radio frequency module
comprises a first motor and a transmission mecha-
nism, the first motor is fastened to the fixed segment,
the transmission mechanism is connected between
the first motor and the sliding segment in a transmis-
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13.

14.

15.

16.

17.
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sion manner, and the first motor drives, by using the
transmission mechanism, the sliding segment to
slide relative to the fixed segment.

The microwave apparatus according to any one of
claims 4 to 11, wherein the radio frequency module
comprises a switch and a transceiver assembly, the
transceiver assembly is configured to receive or
transmit a radio frequency signal, and the switch is
configured to control turn-on and turn-off of the trans-
ceiver assembly.

The microwave apparatus according to claim 12,
wherein both the transceiver assembly and the
waveguide assembly are located on the fixing part;
and/or

the transceiver assembly is fastened to the bracket,
and is communicatively connected to the waveguide
assembly located on the fixing part by using a trans-
mission line.

The microwave apparatus according to any one of
claims 2 to 13, wherein there are a plurality of radio
frequency modules, a quantity of radio frequency
modules is less than or equal to a quantity of fixing
parts, and waveguide assemblies of the plurality of
radio frequency modules are respectively installed
on different fixing parts.

The microwave apparatus according to claim 14,
wherein the plurality of radio frequency modules
comprise a first radio frequency module and a sec-
ond radio frequency module, and a band covered by
the first radio frequency module is different from a
band covered by the second radio frequency mod-
ule.

The microwave apparatus according to claim 14 or
15, wherein a maximum included angle between the
plurality of fixing parts is less than or equal to 175°.

The microwave apparatus according to any one of
claims 2to 16, wherein the bracket comprises a fixing
plate, the fixing plate is fixedly connected to the
Luneberg lens antenna, and the first plane is con-
structed as an outer surface of the fixing plate close
to the Luneberg lens antenna.

The microwave apparatus according to claim 17,
wherein the bracket comprises a positioning assem-
bly, the fixing plate is provided with an arc-shaped
groove, projection of the geometric center of the
Luneberg lens antenna on the first plane coincides
with a center of the arc-shaped groove, and the po-
sitioning assembly is connected between the arc-
shaped groove and the waveguide assembly to form
the fixing part.
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The microwave apparatus according to claim 18,
wherein the positioning assembly is slidably installed
in the arc-shaped groove.

The microwave apparatus according to claim 19,
wherein the bracket further comprises a second mo-
tor, and the second motor is configured to drive the
positioning assembly to slide relative to the arc-
shaped groove.

A microwave communication site, wherein the mi-
crowave communication site comprises a column
and the microwave apparatus according to any one
of claims 1 to 20, and the microwave apparatus is
installed on the column.
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