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TRANSMISSION LINE ASSEMBLY,
ANTENNA ASSEMBLY, AND MOBILE
TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a National Stage of International
Application No. PCT/CN2021/117292 filed on Sep. 8, 2021,
which claims priority to Chinese Patent Application No.
202110943245.8 filed on Aug. 17, 2021 and Chinese Patent
Application No. 202022428861.3 filed on Oct. 27, 2020, the
disclosures of which are hereby incorporated by reference in
their entireties.

TECHNICAL FIELD

[0002] This application relates to the field of communica-
tion technologies, and in particular to a transmission line
assembly, an antenna assembly, and a mobile terminal.

BACKGROUND

[0003] Transmission lines are widely used in mobile ter-
minal devices such as mobile phones and tablet computers.
As a signal transmission medium, the transmission line is
mainly configured to transfer radio frequency signals
between circuit boards, or transfer radio frequency signals
between a circuit board and an antenna.

[0004] In actual application, because a length of the trans-
mission line is close to a radio frequency operating wave-
length, if the transmission line is disposed near an antenna,
it is likely to generate a series of clutters in a band of the
antenna in a use process. Due to the clutters, radiation
efficiency and signal transmission quality of the antenna are
reduced, and quality consistency of a mobile terminal device
is further affected. Therefore, how to reduce or avoid an
impact of the clutters in the transmission line on the antenna
becomes an urgent technical problem to be resolved.

SUMMARY

[0005] This application provides a transmission line
assembly, an antenna assembly, and a mobile terminal, to
resolve a clutter problem.

[0006] According to an aspect, this application provides a
transmission line assembly, including a transmission line
and a first filter. The transmission line is configured to
transmit a radio frequency signal, and the transmission line
has a first end and a second end. The transmission line
includes an inner conductor and an outer conductor. The first
filter is connected to one end of the outer conductor of the
transmission line. The first end of the outer conductor is
grounded through the filter.

[0007] During specific implementation, the transmission
line may be a coaxial transmission line, a microstrip trans-
mission line, a liquid crystal polymer transmission line, a
modified polyimide transmission line, or the like.

[0008] The coaxial transmission line and the microstrip
transmission line are used as examples.

[0009] The microstrip transmission line is a microwave
transmission line formed by a single conductor supported on
a dielectric substrate. A grounding metal plate is manufac-
tured at the other surface of the substrate. The microstrip
transmission line is suitable for manufacturing a planar
transmission line of a microwave integrated circuit. The
microstrip transmission line has advantages such as a small
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volume, a light weight, a wide usage frequency band, high
reliability, and low manufacturing costs. The microstrip
transmission line may be disposed on a printed circuit board
(Printed Circuit Board, PCB), or may be disposed on a
flexible printed circuit (Flexible Printed Circuit, FPC). This
is not limited herein.

[0010] The coaxial transmission line is a shielded and
non-dispersive structure. A dominant mode of a waveguide
in the coaxial transmission line is a TEM mode, while
transmission in a TE mode and a TM mode may also be
supported. A cut-off frequency of the coaxial transmission
line is zero, and a corresponding cut-off wavelength tends to
be infinite. The coaxial transmission line is a dual-conductor
transmission line including an inner conductor, an outer
conductor, and a dielectric therebetween, where the inner
conductor and the outer conductor are coaxial. The outer
conductor of the coaxial transmission line is grounded. An
electromagnetic field is limited between the inner conductor
and the outer conductor.

[0011] In addition, during specific implementation, a type
of the filter, a quantity of filters, and a connection relation-
ship between the filter and the outer conductor of the
transmission line may also be diversified.

[0012] For example, the first end of the outer conductor of
the transmission line may be grounded through a first
band-stop filter, and a second end of the outer conductor of
the transmission line may be grounded through a second
band-stop filter.

[0013] Alternatively, the first end of the outer conductor of
the transmission line is directly grounded, and a second end
of the outer conductor of the transmission line may be
grounded through a band-pass filter. The band-pass filter
may be a high-pass filter. To be specific, the filter includes
a capacitor, and the second end of the outer conductor of the
transmission line is grounded through the capacitor. Alter-
natively, the band-pass filter may be a low-pass filter. To be
specific, the filter includes an inductor, and the second end
of the outer conductor of the transmission line is grounded
through the inductor.

[0014] Alternatively, the first end of the outer conductor of
the transmission line is grounded through a first band-pass
filter, and a second end of the outer conductor of the
transmission line may be grounded through a second band-
pass filter. The first band-pass filter may be a high-pass filter,
and the second band-pass filter may be a high-pass filter. To
be specific, the first band-pass filter includes a capacitor, and
the first end of the outer conductor of the transmission line
is grounded through the capacitor. The second band-pass
filter includes a capacitor, and the second end of the outer
conductor of the transmission line is grounded through the
capacitor.

[0015] The first band-pass filter may be a low-pass filter,
and the second band-pass filter may be a low-pass filter. To
be specific, the first band-pass filter includes an inductor, and
the first end of the outer conductor of the transmission line
is grounded through the inductor. The second band-pass
filter includes an inductor, and the second end of the outer
conductor of the transmission line is grounded through the
inductor.

[0016] It may be understood that, in specific application,
the first filter and the second filter may be of a same type or
different types. This is not specifically limited herein.
[0017] In addition, an embodiment of this application
further provides an antenna assembly, including an antenna
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and a cable assembly. In the antenna assembly provided in
this application, a transmission line is grounded through a
filter, thereby tuning a clutter outside an operating frequency
band of the transmission line and reducing or avoiding an
impact of the clutter on efficiency of an antenna near the
transmission line.

[0018] During specific implementation, a quantity of dis-
posed antennas and a disposing location may be adaptively
selected and adjusted according to different requirements.
This is not limited in this application.

[0019] For example, the antenna assembly may include a
first antenna, a second antenna, a first transmission line, and
a second transmission line. The first transmission line is
configured to transmit a radio frequency signal to the first
antenna, and the second transmission line is configured to
transmit a radio frequency signal to the second antenna.
[0020] During specific implementation, an operating fre-
quency band of the first antenna may be different from an
operating frequency band of the second antenna. For
example, the first antenna may be an antenna configured to
generate a low-frequency signal, and the second antenna
may be an antenna configured to generate a medium-high-
frequency signal.

[0021] It may be understood that, in another implementa-
tion, the antenna assembly may include more antennas and
transmission lines. This is not specifically limited in this
application.

[0022] In addition, an embodiment of this application
further provides a mobile terminal, including the foregoing
antenna assembly. In the mobile terminal provided in this
application, the foregoing antenna assembly is disposed, to
ensure radiation efficiency and signal transmission quality of
an antenna, thereby improving quality consistency and use
effect of the mobile terminal device.

[0023] In actual application, the mobile terminal may be a
mobile phone, a tablet computer, or the like. This is not
limited in this application.

BRIEF DESCRIPTION OF DRAWINGS

[0024] FIG. 1 is a schematic diagram of a connection
structure of a transmission line assembly according to an
embodiment of this application;

[0025] FIG. 2 is a schematic diagram of a sectional
structure of a microstrip transmission line according to an
embodiment of this application;

[0026] FIG. 3 is a schematic diagram of a three-dimen-
sional structure of a coaxial transmission line according to
an embodiment of this application;

[0027] FIG. 4 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0028] FIG. 5 is a diagram of current distribution of clutter
signals in another transmission line according to an embodi-
ment of this application;

[0029] FIG. 6 is a diagram of data simulation according to
an embodiment of this application;

[0030] FIG. 7 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0031] FIG. 8 is a schematic diagram of current distribu-
tion of clutter signals in another transmission line according
to an embodiment of this application;

[0032] FIG. 9 is a diagram of data simulation according to
an embodiment of this application;
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[0033] FIG. 10 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0034] FIG. 11 is a schematic diagram of an application
scenario of a transmission line assembly according to an
embodiment of this application;

[0035] FIG. 12 is a schematic diagram of an application
scenario of another transmission line assembly according to
an embodiment of this application;

[0036] FIG. 13 is a schematic diagram of current distri-
bution of clutter signals in another transmission line accord-
ing to an embodiment of this application;

[0037] FIG. 14 is a diagram of data simulation of a first
order clutter and a third order clutter of a third antenna
according to an embodiment of this application;

[0038] FIG. 15 is a diagram of data simulation of a fifth
order clutter and a seventh order clutter of a second antenna
according to an embodiment of this application;

[0039] FIG. 16 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0040] FIG. 17 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0041] FIG. 18 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application;

[0042] FIG. 19 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application; and

[0043] FIG. 20 is a schematic diagram of a connection
structure of another transmission line assembly according to
an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0044] To make objectives, technical solutions, and
advantages of this application clearer, the following further
describes this application in detail with reference to the
accompanying drawings and specific embodiments.

[0045] Terms used in the following embodiments are
merely intended to describe specific embodiments, but are
not intended to limit this application. Terms “one”, “a”, “the
foregoing”, “the”, and “the one” of singular forms used in
this specification and the appended claims of this application
are also intended to include plural forms like “one or more”,
unless otherwise specified in the context clearly. It should be
further understood that in the following embodiments of this
application, “at least one” and “one or more” mean one, two,
or more. The term “and/or” is used to describe an association
relationship between associated objects and represents that
three relationships may exist. For example, A and/or B may
indicate the following cases: Only A exists, both A and B
exist, and only B exists, where A and B each may be singular
or plural. The character “/” generally indicates an “or”
relationship between associated objects.

[0046] Reference to “an embodiment”, “some embodi-
ments”, or the like described in this specification indicates
that one or more embodiments of this application include a
specific feature, structure, or characteristic described with
reference to the embodiments. Therefore, statements such as
“in an embodiment”, “in some embodiments”, “in some
other embodiments”, and “in other embodiments” that
appear at different places in this specification do not neces-
sarily mean reference to a same embodiment. Instead, the
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statements mean “one or more but not all of embodiments”,
unless otherwise specifically emphasized in another manner.
The terms “include”, “comprise”, “have”, and their variants
all mean “include but are not limited to”, unless otherwise
specifically emphasized in another manner.

[0047] As shown in FIG. 1, in an embodiment provided in
this application, a transmission line assembly includes a
transmission line 10 and a filter 20. The transmission line 10
is configured to transmit a radio frequency signal, and the
transmission line 10 has a first end (a right end in the figure)
and a second end (a left end in the figure). The transmission
line includes an inner conductor (not shown in the figure)
and an outer conductor 11. The filter 20 is connected to a
right end of the outer conductor 11 of the transmission line
10. The right end of the outer conductor 11 is grounded
through the filter 20. A left end of the outer conductor 11 is
directly grounded.

[0048] Inactual application, as shown in FIG. 4, generally,
grounding needs to be performed on two ends of the outer
conductor 11 of the transmission line 10. In this case, a loop
structure is formed between the outer conductor of the
transmission line 10 and the ground, thereby generating
clutters. The clutters are generated by a loop formed
between the outer conductor 11 of the transmission line 10
and the ground. Therefore, in the transmission line assembly
provided in this application, the filter 20 is added between
the outer conductor 11 and the ground, to ensure that the
transmission line 10 can relocate the clutters while being
grounded within an operating frequency range, thereby
avoiding or reducing an adverse impact caused by the
clutters.

[0049] As afrequency selection apparatus, the filter 20 can
be used to ensure that some signal frequencies (for example,
required signal frequencies) in the outer conductor 11 of the
transmission line 10 may be grounded, and some signal
frequencies (for example, signal frequencies that are not
required) float. The filter 20 may be a filter circuit including
a capacitor, an inductor, and a resistor. In this case, a signal
frequency that is not required in the transmission line 10
may float with high resistance, and a required signal fre-
quency may be grounded. The filter 20 is classified into a
low-pass filter, a high-pass filter, and a band-stop filter based
on a frequency band of a signal that passes through the filter
20. The low-pass filter means a filter that passes low-
frequency or direct-current components of a signal and
suppresses high-frequency components, high-frequency
interference, or high-frequency noise. The high-pass filter
means a filter that passes high-frequency components of a
signal and suppresses low-frequency or direct-current com-
ponents. A band-pass filter means a filter that passes signals
in a specific frequency band and suppresses signals, inter-
ference, or noise at a lower or higher frequency outside the
frequency band. The band-stop filter means a filter that
suppresses signals in a specific frequency band and passes
signals outside the frequency band.

[0050] During specific implementation, the transmission
line 10 may be a coaxial transmission line, a microstrip
transmission line, a liquid crystal polymer transmission line,
a modified polyimide transmission line, or the like.

[0051] As shown in FIG. 2, the microstrip transmission
line 10 is a microwave transmission line 10 formed by a
single conductor 13 disposed on a dielectric substrate 12. A
grounding metal plate 11 is manufactured at the other
surface of the substrate 12. The microstrip transmission line
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10 is suitable for manufacturing a planar transmission line
10 of a microwave integrated circuit. The microstrip trans-
mission line 10 has advantages such as a small volume, a
light weight, a wide usage frequency band, high reliability,
and low manufacturing costs. The microstrip transmission
line 10 may be disposed on a printed circuit board (Printed
Circuit Board, PCB), or may be disposed on a flexible
printed circuit (Flexible Printed Circuit, FPC). This is not
limited herein.

[0052] The liquid crystal polymer transmission line 10 is
a transmission line 10 made of a liquid crystal polymer
(Liquid Crystal Polymer, LCP) material. The modified poly-
imide transmission line 10 is a transmission line 10 made of
a modified polyimide (Polyimide, PI) material.

[0053] It should be noted that the transmission line 10 in
this application may be any one of the foregoing transmis-
sion lines 10, or may be another type of transmission line 10.
[0054] For ease of understanding a technical solution of
this application, an example in which the transmission line
10 is a coaxial transmission line 10 is used for specific
description in the following embodiments.

[0055] The coaxial transmission line 10 is a shielded and
non-dispersive structure. A dominant mode of a waveguide
in the coaxial transmission line 10 is a TEM mode, while
transmission in a TE mode and a TM mode may also be
supported. A cut-off frequency of the coaxial transmission
line 10 is zero, and a corresponding cut-off wavelength tends
to be infinite.

[0056] As shown in FIG. 3, the coaxial transmission line
10 is a dual-conductor transmission line 10 including an
inner conductor 13, an outer conductor 11, and a dielectric
12 therebetween, where the inner conductor 13 and the outer
conductor 11 are coaxially disposed. Generally, the outer
conductor 11 of the coaxial transmission line 10 is grounded.
An electromagnetic field is limited between the inner con-
ductor 13 and the outer conductor 11.

[0057] As shown in FIG. 4, in actual application, two ends
of the outer conductor 11 of the coaxial transmission line 10
may snap-in to the ground for signal grounding, and the rest
of'the outer conductor 11 of the transmission line 10 is above
the ground.

[0058] With reference to FIG. 4 and FIG. 5, it is assumed
that the length of the coaxial transmission line 10 is L, two
ends of the outer conductor 11 are grounded, and a middle
part of the outer conductor 11 is isolated from the ground. In
such boundary conditions, the outer conductor 11 of the
coaxial transmission line 10 and the ground form a loop
mode. Because the length of the transmission line 10 is close
to a radio frequency operating wavelength, if excitation is
performed, a mode in which L is equal to n/2 times the
wavelength may be generated based on the loop mode.
Herein, n is an integer greater than or equal to 1. In an odd
order mode (n is an odd number), a center point is a
minimum current point—a capacitive region. In an even
order mode (n is an even number), a center point is a
maximum current point—an inductive region. Only some
clutter modes are listed in the figures. Other higher order
clutter modes are not listed herein.

[0059] As shown in FIG. 6, a horizontal coordinate rep-
resents a frequency, and a vertical coordinate represents
antenna efficiency (indicated by dB). A line S1 represents
radiation efficiency of an antenna when there is no coaxial
transmission line 10. A line S2 represents the radiation
efficiency of the antenna when there is the coaxial transmis-
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sion line 10. A line S3 represents system efficiency of the
antenna when there is the coaxial transmission line 10. A line
S4 represents the system efficiency of the antenna when
there is no coaxial transmission line 10. When two ends of
the coaxial transmission line 10 are directly grounded, and
there is a low-frequency antenna beside the coaxial trans-
mission line 10, various modes of clutters in the coaxial
transmission line 10 may be found by comparing efficiency
when there is the coaxial transmission line 10 with efficiency
when there is no coaxial transmission line 10. In a dominant
mode and an n order frequency multiplication mode, a
clutter in the dominant mode falls in a low frequency band
and affects the antenna efficiency. In actual application,
regardless of whether an operating frequency band of the
antenna is at a low frequency or a medium-high frequency,
as long as the antenna is located near the coaxial transmis-
sion line 10, these characteristic modes may fall into the
operating frequency band of the antenna. Therefore, this
problem needs to be resolved.

[0060] As shown in FIG. 7 to FIG. 9, in some methods for
removing clutters of the coaxial transmission line 10, two
ends of the outer conductor 11 of the coaxial transmission
line 10 may be grounded, and a middle part of the outer
conductor 11 may also be grounded to implement grounding
at the center. In terms of mode current distribution, ground-
ing at the center destroys the capacitive region in the middle
part, and therefore all odd order modes disappear; grounding
at the center does not destroy the inductive region in the
middle part, and therefore even order modes are retained.
[0061] In FIG. 9, a horizontal coordinate represents a
frequency, and a vertical coordinate represents antenna
efficiency (indicated by dB). A line S1 represents radiation
efficiency of an antenna when there is no coaxial transmis-
sion line 10. A line S2 represents the radiation efficiency of
the antenna when there is a coaxial transmission line 10 with
two ends grounded. A line S5 represents radiation efficiency
of the antenna when there is a coaxial transmission line 10
with two ends grounded and a center grounded. A line S3
represents system efficiency of the antenna when there is a
coaxial transmission line 10 with two ends grounded. A line
S4 represents the system efficiency of the antenna when
there is no coaxial transmission line 10. A line S6 represents
the system efficiency of the antenna when there is a coaxial
transmission line 10 with two ends grounded and a center
grounded. When two ends and the middle part of the coaxial
transmission line 10 are directly grounded, and there is a
low-frequency antenna beside the coaxial transmission line
10, various modes of clutters in the coaxial transmission line
10 may be found by comparing efficiency when there is the
coaxial transmission line 10 with efficiency when there is no
coaxial transmission line 10. In comparison between FIG. 6
and FIG. 9, it can be learned that after grounding at the
center is implemented, odd order clutters disappear, while
even order clutters still exist.

[0062] It may be understood that, in actual application,
grounding may also be performed beyond a center location
of the outer conductor 11. Details are not described herein
again.

[0063] In the foregoing manner, when the coaxial trans-
mission line 10 is grounded at the center, a grounding
electrical connection is complex, and the manufacturing
costs are high. In this case, it is likely to generate electric arc
interference, or introduce other clutter problems. Therefore,
there are many defects, and a great yield loss is caused.
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[0064] Therefore, in this embodiment of this application,
the transmission line 10 is grounded through a filter rather
than grounded at the center, to resolve a clutter problem. In
other words, when the clutter problem is resolved, effect
made by grounding at the center is greater than or equal to
effect made by grounding through the filter. Furthermore, the
foregoing problems caused by grounding at the center can be
avoided by grounding through the filter. Alternatively, it may
be understood that, the clutter problem of the transmission
line 10 can be effectively resolved by grounding through a
filter. Meanwhile, it is more convenient for manufacturing at
reduced costs when grounded through the filter. In addition,
such grounding manner facilitates tuning of filtering param-
eters.

[0065] In specific application, the filter may perform tun-
ing at a single end or two ends of the transmission line 10.
The following specifically describes a case in which the
filter performs tuning at the single end of the transmission
line 10.

[0066] As shown in FIG. 10, a first end (a right end in the
figure) of the outer conductor 11 of the transmission line 10
is grounded through a filter 20, and a second end (a left end
in the figure) is directly grounded. The filter 20 may be a
band-pass filter, or may be a band-stop filter circuit.
[0067] As shown in FIG. 11, a first antenna (ant1) needs to
transmit a low-frequency signal through a first transmission
line 10a, and a second antenna (ant2) needs to transmit a
medium-high-frequency signal through a second transmis-
sion line 105. A clutter of the second transmission line 105
affects a low-frequency signal of a third antenna (ant3).
[0068] As shown in FIG. 12, filtering, for example, low-
stop and high-pass, may be performed on one end of the
second transmission line 105 in this case. In this way, an
original loop resonance structure may be destroyed, a clutter
in a dominant mode is removed from a band, and mean-
while, a grounding function for a medium-high-frequency
signal is ensured.

[0069] Because one end of the outer conductor 11 of the
second transmission line 104 is grounded through a filter, an
original loop mode in which two ends are directly grounded
is destroyed. Consequently, current distribution of the clut-
ters is also destroyed. Due to introduction of a component
having different performance for different frequencies, like
the filter 20, a new boundary condition becomes complex.
For example, only one end of the outer conductor 11 is
grounded. In this case, the filter 20 is open-circuit to all
frequency bands, and frequency multiplication of the clut-
ters is shown in FIG. 13.

[0070] With reference to both FIG. 12 and FIG. 13, a
clutter of the second transmission line 105 causes new
clusters with odd order frequency multiplication on both the
first antenna and the third antenna. Among these clutters,
clutters with first order frequency multiplication and third
order frequency multiplication are low-frequency. In this
case, the low-frequency clutters are to be shifted from where
they are. And clutters with fifth order frequency multiplica-
tion and seventh order frequency multiplication are medium-
high-frequency. In this case, the medium-high-frequency
clutters are as well to be shifted from where they are.
Generally, a low-frequency passband is 700 M-960 M, and
a medium-high-frequency passband is 1700 M-2700 M.
Because the added filter is a band-pass filter, it may be
understood that signals at a medium-high frequency (for
example, at least 1700 M) are grounded at the filter, and
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signals at a low frequency are open-circuit. In an open-
circuit scenario, clutters are shown as those in FIG. 13. In
this case, it is assumed that the dominant mode is 350M, and
third order frequency multiplication of the dominant mode is
1050 M. At a higher frequency, a fifth order clutter and a
higher order clutter are re-expressed as clutters in a loop
mode shown in FIG. 5 due to a function of the filter.
[0071] As shown in FIG. 14, different clutter frequency
shifts are observed for capacitors with different capacitance
values in the filter. A smaller capacitance value of the
capacitor indicates that the clutter is shifted to a higher
frequency. A larger capacitance value of the capacitor indi-
cates that the clutter is shifted to a lower frequency.
[0072] As shown in FIG. 15, a prerequisite for removing
a low-frequency clutter is that no new clutter is generated in
a band of the second antenna. Herein, the fifth order fre-
quency multiplication and the seventh order frequency mul-
tiplication fall into the band of the second antenna. In
addition, a simulation result indicates that a clutter of the
seventh order frequency multiplication has slight impact on
the second antenna. Therefore, a proper capacitance value of
a capacitor needs to be selected to enable the fifth order
frequency multiplication to be shifted out of the band of the
second antenna.

[0073] In this case, a clutter of the third order frequency
multiplication falls into the low frequency. Therefore, an
inductor may be added in the filter. If an inductor is added
for grounding, the newly added inductor may raise the low
frequency and expand a tuning range. Therefore, the domi-
nant mode and the third order frequency multiplication may
be adjusted to proper locations. The newly added inductor
has negligible impact on clutters of the fifth order frequency
multiplication and the seventh order frequency multiplica-
tion.

[0074] It can be understood that, in specific application,
parameters of the filter may be properly selected and
adjusted in a simulation manner, to implement effective
tuning of the clutter.

[0075] In addition, in the foregoing implementation, the
single end of the outer conductor 11 of the transmission line
10 is grounded through a band-stop filter. In other imple-
mentations, a type of the filter, a quantity of filters, and a
connection relationship between the filter and the outer
conductor 11 of the transmission line 10 may also be
diversified.

[0076] For example, as shown in FIG. 16, in another
embodiment provided in this application, a first end (a right
end in the figure) of the outer conductor 11 of the transmis-
sion line 10 may be grounded through a first band-stop filter,
and a second end (a left end in the figure) of the outer
conductor 11 of the transmission line 10 may be grounded
through a second band-stop filter. In other words, the first
band-stop filter includes a capacitor and an inductor that are
connected in parallel. The second filter includes a capacitor
and an inductor that are connected in parallel.

[0077] Alternatively, as shown in FIG. 17 and FIG. 18, a
second end (a right end in the figure) of the outer conductor
11 of the transmission line 10 is directly grounded, and a first
end (a left end in the figure) of the outer conductor 11 of the
transmission line 10 may be grounded through a band-pass
filter.

[0078] As shown in FIG. 17, during specific implementa-
tion, the band-pass filter may be a high-pass filter. To be
specific, the filter includes a capacitor, and the second end of
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the outer conductor 11 of the transmission line 10 is
grounded through the capacitor.

[0079] As shown in FIG. 18, during specific implementa-
tion, the band-pass filter may be a low-pass filter. In other
words, the filter includes an inductor, and the second end of
the outer conductor 11 of the transmission line 10 is
grounded through the inductor.

[0080] Alternatively, as shown in FIG. 19 and FIG. 20, a
first end of the outer conductor 11 of the transmission line 10
is grounded through a first band-pass filter, and a second end
of the outer conductor 11 of the transmission line 10 may be
grounded through a second band-pass filter.

[0081] As shown in FIG. 19, during specific implementa-
tion, the first band-pass filter may be a high-pass filter, and
the second band-pass filter may be a high-pass filter. To be
specific, the first band-pass filter includes a capacitor, and
the first end of the outer conductor 11 of the transmission
line 10 is grounded through the capacitor. The second
band-pass filter includes a capacitor, and the second end of
the outer conductor 11 of the transmission line 10 is
grounded through the capacitor.

[0082] As shown in FIG. 20, during specific implementa-
tion, the first band-pass filter may be a low-pass filter, and
the second band-pass filter may be a low-pass filter. To be
specific, the first band-pass filter includes an inductor, and
the first end of the outer conductor 11 of the transmission
line 10 is grounded through the inductor. The second band-
pass filter includes an inductor, and the second end of the
outer conductor 11 of the transmission line 10 is grounded
through the inductor.

[0083] In addition, an embodiment of this application
further provides an antenna assembly, including an antenna
and a cable assembly.

[0084] In the antenna assembly provided in this applica-
tion, a transmission line 10 is grounded through a filter,
thereby tuning a clutter outside an operating frequency band
of the transmission line 10 and reducing or avoiding an
impact of the clutter on efficiency of an antenna near the
transmission line 10.

[0085] During specific implementation, a quantity of dis-
posed antennas and a disposing location may be adaptively
selected and adjusted according to different requirements.
This is not limited in this application.

[0086] For example, the antenna assembly may include a
first antenna, a second antenna, a first transmission line 10,
and a second transmission line 10. The first transmission line
10 is configured to transmit a radio frequency signal to the
first antenna, and the second transmission line 10 is config-
ured to transmit a radio frequency signal to the second
antenna.

[0087] During specific implementation, an operating fre-
quency band of the first antenna may be different from an
operating frequency band of the second antenna. For
example, the first antenna may be an antenna configured to
generate a low-frequency signal, and the second antenna
may be an antenna configured to generate a medium-high-
frequency signal.

[0088] It may be understood that, in another implementa-
tion, the antenna assembly may further include more anten-
nas and transmission lines 10. This is not specifically limited
in this application.

[0089] In addition, an embodiment of this application
further provides a mobile terminal, including the foregoing
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antenna assembly. In actual application, the mobile terminal
may be a mobile phone, a tablet computer, or the like.
[0090] In the mobile terminal provided in this application,
the foregoing antenna assembly is disposed, to ensure radia-
tion efficiency and signal transmission quality of an antenna,
thereby improving quality consistency and use effect of the
mobile terminal device.

[0091] 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 a protection scope of this application.
Therefore, the protection scope of this application shall be
subject to the protection scope of the claims.

1-10. (canceled)

11. A transmission line assembly, comprising:

a transmission line, comprising:

a first end and a second end;

an inner conductor and an outer conductor, the trans-
mission line being configured to transmit a radio
frequency signal; and

a first filter connected to a first end of the outer conductor,

the first end of the outer conductor being grounded
through the first filter.

12. The transmission line assembly according to claim 11,
wherein the transmission line is any one of a coaxial
transmission line, a microstrip transmission line, a liquid
crystal polymer transmission line, and a modified polyimide
transmission line.

13. The transmission line assembly according to claim 11,
wherein the first filter is a band-pass filter or a band-stop
filter.

14. The transmission line assembly according to claim 11,
wherein the first filter comprises at least one of a capacitor
or an inductor.

15. The transmission line assembly according to claim 11,
further comprising a second filter, the second filter being
connected to the second end of the outer conductor, the
second end of the outer conductor being grounded through
the second filter.

16. The transmission line assembly according to claim 15,
wherein the second filter is a band-pass filter or a band-stop
filter.

17. The transmission line assembly according to claim 15,
wherein the second filter comprises at least one of a capaci-
tor or an inductor.
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18. The transmission line assembly according to claim 15,
wherein the first filter and the second filter are of a same
type.

19. A mobile terminal, comprising:

a first antenna; and

a transmission line assembly, the transmission line assem-

bly comprising:
a transmission line comprising:
a first end and a second end;
an inner conductor and an outer conductor, the
transmission line being configured to carry a radio
frequency signal to the first antenna; and
a first filter connected to a first end of the outer conductor,
the first end of the outer conductor being grounded
through the first filter.

20. The mobile terminal according to claim 19, wherein
the transmission line is any one of a coaxial transmission
line, a microstrip transmission line, a liquid crystal polymer
transmission line, and a modified polyimide transmission
line.

21. The mobile terminal according to claim 19, wherein
the first filter is a band-pass filter or a band-stop filter.

22. The mobile terminal according to claim 19, wherein
the first filter comprises at least one of a capacitor or an
inductor.

23. The mobile terminal according to claim 19, further
comprising a second filter, the second filter being connected
to the second end of the outer conductor, the second end of
the outer conductor being grounded through the second
filter.

24. The mobile terminal according to claim 23, wherein
the second filter is a band-pass filter or a band-stop filter.

25. The mobile terminal according to claim 23, wherein
the second filter comprises at least one of a capacitor or an
inductor.

26. The mobile terminal according to claim 23, wherein
the first filter and the second filter are of a same type.

27. The mobile terminal according to claim 19, further
comprising,

a second antenna, the first antenna and the second antenna

having different operating frequency bands.

28. The mobile terminal according to claim 19, wherein
the mobile terminal is a mobile phone or a tablet computer.
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