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LEAKY COAXIAL CABLE AND COMMUNICATION SYSTEM 

[0001] This application claims priority to Chinese Patent Application No. 202111414724.7, 

filed with the China National Intellectual Property Administration on November 25, 2021, and 

entitled "LEAKY COAXIAL CABLE AND COMMUNICATION SYSTEM", which is 

incorporated herein by reference in its entirety. 5 

TECHNICAL FIELD 

[0002] Embodiments of this application relate to the field of leaky coaxial cable technologies, 

and more specifically, to a leaky coaxial cable and a communication system. 

BACKGROUND 

[0003] A leaky coaxial cable includes an inner conductor, an insulation medium, and an outer 10 

conductor. When an electromagnetic wave is transmitted in the leaky coaxial cable, the 

electromagnetic wave is propagated outwards through a plurality of leaky holes opened on the 

outer conductor. 

[0004] The leaky coaxial cable can be widely used in a working environment like a coal mine, 

a mine, a tunnel, or a subway. The leaky coaxial cable needs to have specific coverage distances 15 

in various working environments. However, in some working environments, an input power of the 

leaky coaxial cable cannot be excessively high for a security purpose. As a result, the coverage 

distance of the leaky coaxial cable is short. 

[0005] Therefore, a leaky coaxial cable that can meet a requirement like a long coverage 

distance without requiring an excessively high input power is urgently needed. 20 

SUMMARY 

[0006] Embodiments of this application provide a leaky coaxial cable and a communication 

system, to meet a requirement like a long coverage distance without requiring an excessively high 

input power. 

[0007] According to a first aspect, a leaky coaxial cable is provided, including an inner 25 

conductor, an insulation layer, and an outer conductor, where the insulation layer is configured to 

separate the inner conductor from the outer conductor; and the outer conductor includes M 
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perforated segments and N non-perforated segments, the M perforated segments and the N non-

perforated segments are alternately arranged, at least one of the M perforated segments includes 

at least three leaky holes, spacings between leaky holes in each of the at least one perforated 

segment are the same, and M and N are positive integers greater than or equal to 1. 

[0008] An arrangement manner of the perforated segments and the non-perforated segments 5 

of the outer conductor of the leaky coaxial cable and an arrangement manner of a leaky hole 

position in the perforated segment are set. Specifically, the outer conductor is divided into the M 

perforated segments and the N non-perforated segments, the M perforated segments and the N 

non-perforated segments are alternately arranged, the at least one of the M perforated segments 

includes the at least three leaky holes, and the spacings between the leaky holes in each perforated 10 

segment including the at least three leaky holes are the same. In this way, a leaky coaxial cable 

with a long coverage distance can be manufactured in an easy-to-process manner under a condition 

that an input power is not high, to meet a customer requirement for low costs and easy-to-process. 

[0009] With reference to the first aspect, in some implementations of the first aspect, lengths 

of a plurality of non-perforated segments in the N non-perforated segments are the same, and 15 

lengths of a plurality of consecutive perforated segments in the M perforated segments are in 

ascending order along an axial direction. 

[0010] It should be understood that, that the lengths of the plurality of non-perforated segments 

in the N non-perforated segments are the same and that the lengths of the plurality of perforated 

segments in the M perforated segments are in ascending order along the axial direction may be 20 

understood as follows: X1<X2<X3, and Y1=Y2=Y3, or X1<X2<X3, and Y2=Y3=Y4, or X1<X2<X3, 

and Y5=Y6=Y7. This is not specifically limited in embodiments of this application. Herein, X 

indicates a perforated segment, Y indicates a non-perforated segment, and numeric subscripts 

indicate numbers respectively corresponding to the perforated segment and the non-perforated 

segment. 25 

[0011] It should be understood that the plurality of non-perforated segments may be some or 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 

the M perforated segments, and the plurality of non-perforated segments may be consecutive non-

perforated segments, for example, Y1=Y2=Y3 described above, or may be inconsecutive non-

perforated segments, for example, Y1=Y4=Y6. This is not specifically limited in embodiments of 30 

this application. 

[0012] The arrangement manner of the plurality of perforated segments and the arrangement 

manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 

when an input power is not high. 35 
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[0013] With reference to the first aspect, in some implementations of the first aspect, the 

plurality of non-perforated segments are consecutive non-perforated segments. 

[0014] With reference to the first aspect, in some implementations of the first aspect, lengths 

of a plurality of perforated segments in the M perforated segments are the same, and lengths of a 

plurality of consecutive non-perforated segments in the N non-perforated segments are in 5 

descending order along an axial direction. 

[0015] It should be understood that, that the lengths of the plurality of perforated segments in 

the M perforated segments are the same and that the lengths of the plurality of non-perforated 

segments in the N non-perforated segments are in descending order along the axial direction may 

be understood as follows: X1=X2=X3, and Y1>Y2>Y3, or X1=X2=X3, and Y5>Y6>Y7, or X1=X2=X3, 10 

and Y2>Y3>Y4, or X1=X3=X6, and Y1>Y2>Y3. This is not specifically limited in embodiments of 

this application. Herein, X indicates a perforated segment, Y indicates a non-perforated segment, 

and numeric subscripts indicate numbers respectively corresponding to the perforated segment and 

the non-perforated segment. 

[0016] It should be understood that the plurality of non-perforated segments may be some or 15 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 

the M perforated segments, and the plurality of perforated segments may be consecutive perforated 

segments, for example, X1=X2=X3 described above, or may be inconsecutive perforated segments, 

X1=X4=X6. This is not specifically limited in embodiments of this application. 

[0017] The arrangement manner of the plurality of perforated segments and the arrangement 20 

manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 

when an input power is not high. 

[0018] With reference to the first aspect, in some implementations of the first aspect, the 

plurality of perforated segments are consecutive perforated segments. 25 

[0019] With reference to the first aspect, in some implementations of the first aspect, lengths 

of a plurality of consecutive perforated segments in the M perforated segments are in ascending 

order along an axial direction, and lengths of a plurality of consecutive non-perforated segments 

in the N non-perforated segments are in descending order along the axial direction. 

[0020] It should be understood that, that the lengths of the plurality of perforated segments in 30 

the M perforated segments are in ascending order along the axial direction and that the lengths of 

the plurality of non-perforated segments in the N non-perforated segments are in descending order 

along the axial direction may be understood as follows: X1<X2<X3, and Y1>Y2>Y3, or X1<X2<X3, 

and Y5>Y6>Y7, or X1<X2<X3, and Y2>Y3>Y4. This is not specifically limited in embodiments of 

this application. Herein, X indicates a perforated segment, Y indicates a non-perforated segment, 35 
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and numeric subscripts indicate numbers respectively corresponding to the perforated segment and 

the non-perforated segment. 

[0021] It should be understood that the plurality of non-perforated segments may be some or 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 

the M perforated segments. This is not specifically limited in embodiments of this application. 5 

[0022] The arrangement manner of the plurality of perforated segments and the arrangement 

manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 

when an input power is not high. 

[0023] With reference to the first aspect, in some implementations of the first aspect, spacings 10 

between leaky holes in all of the at least one perforated segment are the same. 

[0024] Spacings between holes in a perforated segment that is of the leaky coaxial cable and 

that includes more than three leaky holes are the same. Therefore, in this embodiment of this 

application, a processing process can be simpler, and a template can be reused. 

[0025] With reference to the first aspect, in some implementations of the first aspect, the leaky 15 

coaxial cable further includes a protective outer sheath, and the protective outer sheath is 

configured to protect the outer conductor. 

[0026] According to a second aspect, a communication system is provided, including: a central 

node device and a first transceiver device, where the central node device is connected to the first 

transceiver device, and the first transceiver device is connected to a first port of each of at least 20 

one leaky coaxial cable. 

[0027] According to the communication system, in this embodiment of this application, a 

signal of the first transceiver device is extended to an environment like a fully mechanized mining 

face of a coal mine or a coal mine way through the leaky coaxial cable, and a full coverage of the 

fully mechanized mining face is implemented under a transmit power constraint. This can 25 

effectively resolve a blocking problem. When the at least one leaky coaxial cable is used, a signal 

extension distance can be effectively increased in this embodiment of this application. 

[0028] With reference to the second aspect, in some implementations of the second aspect, the 

communication system further includes: a first connection device, configured to connect the first 

transceiver device and the first port of each of the at least one leaky coaxial cable. 30 

[0029] One end of the first connection device is connected to the transceiver device, and the 

other end is connected to one or more ports of the first transceiver device. In this embodiment of 

this application, design flexibility of the first transceiver device and the leaky coaxial cable can be 

improved, and a signal power can be improved by connecting a plurality of ports of the first 

transceiver device. 35 



5 

[0030] With reference to the second aspect, in some implementations of the second aspect, the 

communication system further includes: a second transceiver device, where the second transceiver 

device is connected to the central node device; and the second transceiver device is connected to 

a second port of each of the at least one leaky coaxial cable. 

[0031] Two transceiver devices are used, the first transceiver device and the second transceiver 5 

device are respectively deployed on two sides of the central node device, and the first transceiver 

device and the second transceiver device are connected through the at least one leaky coaxial cable. 

In this way, in this embodiment of this application, coverage of the communication system can be 

effectively expanded. For example, the communication system is used, in this embodiment of this 

application, a fully mechanized mining face of a coal mine that has a longer distance can be 10 

effectively covered. 

[0032] With reference to the second aspect, in some implementations of the second aspect, the 

communication system further includes: a second connection device, configured to connect the 

second transceiver device and the second port of each of the at least one leaky coaxial cable. 

[0033] According to the communication system or deployment solution, in this embodiment 15 

of this application, one end of the second connection device is connected to the leaky coaxial cable, 

and the other end is connected to one or more ports of the second transceiver device. In this way, 

design flexibility of the transceiver device and design flexibility of the leaky coaxial cable are 

improved, and a signal power is improved when the other end is connected to a plurality of ports. 

[0034] With reference to the second aspect, in some implementations of the second aspect, the 20 

communication system further includes: a second transceiver device, where the second transceiver 

device is connected to the central node device, and the second transceiver device is connected to 

the first port of each of the at least one leaky coaxial cable through the first connection device. 

[0035] According to the communication system or deployment solution, in this embodiment 

of this application, one end of the first connection device is connected to the leaky coaxial cable, 25 

and the other end is connected to one or more ports of the first transceiver device and the second 

transceiver device. In this way, design flexibility of the transceiver device and design flexibility of 

the leaky coaxial cable are improved, and a signal power is improved when the other end is 

connected to a plurality of ports. 

[0036] With reference to the second aspect, in some implementations of the second aspect, the 30 

first transceiver device and the second transceiver device perform signal radiation by using 

different frequency bands; or the first transceiver device and the second transceiver device perform 

signal radiation by using a same frequency band. 

[0037] According to the communication system or deployment solution, in this embodiment 

of this application, when the first transceiver device and the second transceiver device use different 35 
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frequency bands, a signal bandwidth can be greatly increased, to improve a throughput. 

Alternatively, in this embodiment of this application, when the first transceiver device and the 

second transceiver device use a same frequency band, a signal power and a signal-to-noise ratio 

can be improved. 

[0038] With reference to the second aspect, in some implementations of the second aspect, the 5 

at least one leaky coaxial cable is the leaky coaxial cable according to any one of the first aspect 

or the possible implementations of the first aspect. 

[0039] According to a third aspect, a communication system is provided, including: a central 

node device and a first transceiver device, where the central node device is connected to the first 

transceiver device, and the first transceiver device is connected to a first port of each leaky coaxial 10 

cable according to any one of the first aspect or the possible implementations of the first aspect. 

[0040] With reference to the third aspect, in some implementations of the third aspect, the 

communication system further includes: a first connection device, configured to connect the first 

transceiver device and the first port of each leaky coaxial cable according to any one of the first 

aspect or the possible implementations of the first aspect. 15 

[0041] With reference to the third aspect, in some implementations of the third aspect, the 

communication system further includes a second transceiver device, where the second transceiver 

device is connected to the central node device, and the second transceiver device is connected to 

a second port of each leaky coaxial cable according to any one of the first aspect or the possible 

implementations of the first aspect. 20 

[0042] With reference to the third aspect, in some implementations of the third aspect, the 

communication system further includes: a second connection device, configured to connect the 

second transceiver device and a second port of each leaky coaxial cable according to any one of 

the first aspect or the possible implementations of the first aspect. 

[0043] With reference to the third aspect, in some implementations of the third aspect, the 25 

communication system further includes a second transceiver device, where the second transceiver 

device is connected to the central node device, and the second transceiver device is connected, 

through the first connection device, to a first port of each leaky coaxial cable according to any one 

of the first aspect or the possible implementations of the first aspect. 

[0044] With reference to the third aspect, in some implementations of the third aspect, the first 30 

transceiver device and the second transceiver device perform signal radiation by using different 

frequency bands; or the first transceiver device and the second transceiver device perform signal 

radiation by using a same frequency band. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0045] FIG. 1 is a schematic diagram of an application scenario of a leaky coaxial cable on a 

fully mechanized mining face of a coal mine according to an embodiment of this application;

[0046] FIG. 2 is a schematic diagram of a leaky coaxial cable;

[0047] FIG. 3 is a schematic block diagram of a structure of a leaky coaxial cable according 5 

to an embodiment of this application;

[0048] FIG. 4 is a schematic diagram of a structure of an arrangement of perforated segments 

and non-perforated segments according to an embodiment of this application;

[0049] FIG. 5 is a schematic diagram of a structure of another arrangement of perforated 

segments and non-perforated segments according to an embodiment of this application;10 

[0050] FIG. 6 is a schematic diagram of a structure of still another arrangement of perforated 

segments and non-perforated segments according to an embodiment of this application; and

[0051] FIG. 7 is a schematic diagram of an architecture of a communication system according 

to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 15 

[0052] The following describes technical solutions of embodiments in this application with 

reference to the accompanying drawings. 

[0053] A leaky coaxial cable, also referred to as a leaky cable, includes an inner conductor, an 

insulation layer, and an outer conductor. When an electromagnetic wave is transmitted in the leaky 

coaxial cable, the electromagnetic wave is propagated outwards through a leaky hole opened on 20 

the outer conductor of the leaky coaxial cable. 

[0054] FIG. 1 is a schematic diagram of an application scenario of a leaky coaxial cable on a 

fully mechanized mining face of a coal mine according to an embodiment of this application. For 

details, refer to FIG. 1. It should be understood that, in the schematic diagram of the scenario 

shown in FIG. 1, a coal shearer, a hydraulic support, a scraper machine, an air return way, a 25 

transport conveyer belt, a haulageway, and a coal exploration hole are disposed inside the fully 

mechanized mining face of a coal mine. The coal shearer moves horizontally to cut coal. The 

scraper machine scrapes the coal to the transport conveyer belt. The hydraulic support plays a 

supporting role, to prevent collapse. With progress of coal mining, the coal shearer, the hydraulic 

support, and the scraper machine move forward gradually. A leaky coaxial cable is deployed inside 30 

the fully mechanized mining face of a coal mine, to improve a wireless coverage capability. The 

leaky coaxial cable can further be widely used in scenarios such as a subway, a tunnel, and an 

indoor building. 
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[0055] Generally, to reduce costs, in a leaky coaxial cable, a same process usually used, design 

of the leaky coaxial cable is not excessively optimized to improve transmission performance of an 

electromagnetic wave. This is because in some scenarios, an input electromagnetic wave power of 

the leaky coaxial cable is usually high, which can meet working requirements in most scenarios. 

[0056] However, in some scenarios, for security purposes, the input electromagnetic wave 5 

power of the leaky coaxial cable needs to be not excessively high. For example, an underground 

environment of a coal mine is complex and filled with flammable gases such as gas. Therefore, an 

equivalent isotropic radiated power (equivalent isotropic radiated power, EIRP) of the 

electromagnetic wave needs to be less than 6 W in the coal mine. Consequently, a coverage 

distance of the leaky coaxial cable is short. 10 

[0057] FIG. 2 is a schematic diagram of an existing leaky coaxial cable. Specifically, as shown 

in FIG. 2, the leaky coaxial cable includes an inner conductor, an insulation layer, and an outer 

conductor. The insulation layer is sleeved on the inner conductor, the outer conductor is sleeved 

on the insulation layer, a plurality of leaky holes are opened on the outer conductor, and spacings 

between any two leaky holes are the same. 15 

[0058] It should be understood that, in a case in which a power of an electromagnetic wave 

radiated from a left side of the leaky cable to the surroundings is higher than a power of an 

electromagnetic wave radiated from a right side to the surroundings, evenly arranging a plurality 

of leaky holes causes a waste of the power of the electromagnetic wave, resulting in a limitation 

of a coverage distance of the leaky coaxial cable. 20 

[0059] In view of the foregoing technical problem, an embodiment of this application provides 

a leaky coaxial cable, to meet a requirement like a long coverage distance without requiring an 

excessively high input power. 

[0060] For ease of describing the technical solution in this embodiment of this application, a 

letter X indicates a perforated segment, and a letter Y indicates a non-perforated segment in this 25 

embodiment of this application. 

[0061] FIG. 3 is a schematic block diagram of a structure of a leaky coaxial cable according 

to an embodiment of this application. For details, refer to FIG. 3. The leaky coaxial cable includes 

an inner conductor, an insulation layer, and an outer conductor, where the insulation layer is 

configured to separate the inner conductor from the outer conductor. 30 

[0062] Specifically, the insulation layer is sleeved on the inner conductor, and the outer 

conductor is sleeved on the insulation layer. 

[0063] It should be understood that the outer conductor includes M perforated segments and 

N non-perforated segments, the M perforated segments and the N non-perforated segments are 

alternately arranged, at least one of the M perforated segments includes at least three leaky holes, 35 
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each of remaining perforated segments of the M perforated segments includes at least one leaky 

hole, spacings between leaky holes in each of the at least one perforated segment are the same, 

and M and N are positive integers greater than or equal to 1. 

[0064] Specifically, the M perforated segments and the N non-perforated segments being 

alternately arranged may be understood as that one perforated segment is matched with one non-5 

perforated segment. For example, the M perforated segments and the N non-perforated segments 

being alternately arranged may be understood as that X1Y1X2Y2X3Y3X4Y4X5Y5.... Numeric 

subscripts indicate numbers respectively corresponding to the perforated segment and the non-

perforated segment. Perforated segments corresponding to different numbers may be consistent in 

length of a perforated segment, or may be inconsistent in length of a perforated segment. Non-10 

perforated segments corresponding to different numbers may be consistent in length of a non-

perforated segment, or may be inconsistent in length of a non-perforated segment. 

[0065] It should be understood that, the at least one of the M perforated segments including 

the at least three leaky holes may be understood as that if there is the at least one perforated 

segment including at least three leaky holes in the M perforated segments, each of remaining 15 

perforated segments includes at least one leaky hole, for example, one or two leaky holes. 

[0066] It should be understood that, the leaky coaxial cable may arrange the perforated 

segment at a start position of the cable, or may arrange the non-perforated segment at a start 

position of the cable. The leaky coaxial cable may arrange the perforated segment at an end 

position of the cable, or may arrange the non-perforated segment at an end position of the cable. 20 

This is not specifically limited in embodiments of this application. 

[0067] It should be noted that the leaky coaxial cable in this embodiment of this application 

may be a part of an actual leaky coaxial cable, and the part may be located at a start position, an 

end position, or any middle position of the actual leaky coaxial cable. 

[0068] Specifically, the outer conductor of the leaky coaxial cable is divided into the M 25 

perforated segments and the N non-perforated segments, the M perforated segments and the N 

non-perforated segments are alternately distributed, there is the at least one perforated segment 

including at least three leaky holes in the M perforated segments, the remaining perforated segment 

include one or two leaky holes, and when a perforated segment includes at least three leaky holes, 

spacings between leaky holes in the perforated segments are consistent. In this way, an 30 

arrangement of leaky holes in the plurality of perforated segments is adjusted, and in this 

embodiment of this application, the leaky coaxial cable is used, so that a long coverage distance 

can be obtained in a scenario in which an input power is not high. 

[0069] An arrangement manner of the perforated segments and the non-perforated segments 

of the outer conductor of the leaky coaxial cable and an arrangement manner of a leaky hole 35 
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position in the perforated segment are set. Specifically, the outer conductor is divided into a 

plurality of perforated segments and a plurality of non-perforated segments, the plurality of 

perforated segments and the plurality of non-perforated segments are alternately arranged, at least 

one of the plurality of perforated segments includes at least three leaky holes, and spacings 

between leaky holes in each perforated segment including the at least three leaky holes are the 5 

same. In this way, a leaky coaxial cable with a long coverage distance can be manufactured in an 

easy-to-process manner under a condition that an input power is not high, to meet a customer 

requirement for low costs and easy-to-process. 

[0070] The following further describes, with reference to FIG. 4 to FIG. 6, a structure of a 

leaky coaxial cable described in embodiments of this application. 10 

[0071] FIG. 4 is a schematic diagram of a structure of an arrangement of perforated segments 

and non-perforated segments according to an embodiment of this application. For details, refer to 

FIG. 4. 

[0072] Specifically, lengths of a plurality of non-perforated segments in the N non-perforated 

segments of the outer conductor of the leaky coaxial cable are consistent, and lengths of a plurality 15 

of consecutive perforated segments in the M perforated segments are in ascending order along an 

axial direction. 

[0073] Specifically, the lengths of the plurality of non-perforated segments in the N non-

perforated segments included by the outer conductor of the leaky coaxial cable are consistent. The 

lengths of the plurality of consecutive perforated segments in the M perforated segments included 20 

by the outer conductor of the leaky coaxial cable are in ascending order along the axial direction, 

that is, a length of each perforated segment of the plurality of consecutive perforated segments is 

greater than that of a preceding perforated segment. For example, X1<X2<X3<.... 

[0074] It should be understood that, that the lengths of the plurality of non-perforated segments 

in the N non-perforated segments are the same and that the lengths of the plurality of perforated 25 

segments in the M perforated segments are in ascending order along the axial direction may be 

understood as follows: X1<X2<X3, and Y1=Y2=Y3, or X1<X2<X3, and Y2=Y3=Y4, or X1<X2<X3, 

and Y5=Y6=Y7. This is not specifically limited in embodiments of this application. 

[0075] It should be understood that the plurality of non-perforated segments may be some or 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 30 

the M perforated segments, and the plurality of non-perforated segments may be consecutive non-

perforated segments, for example, Y1=Y2=Y3 described above, or may be inconsecutive non-

perforated segments, for example, Y1=Y4=Y6. This is not specifically limited in embodiments of 

this application. 

[0076] The arrangement manner of the plurality of perforated segments and the arrangement 35 
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manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 

in a scenario in which an input power is not high. 

[0077] FIG. 5 is a schematic diagram of a structure of another arrangement of perforated 

segments and non-perforated segments according to an embodiment of this application. For details, 5 

refer to FIG. 5. 

[0078] Specifically, lengths of a plurality of perforated segments in the M perforated segments 

of the outer conductor of the leaky coaxial cable are consistent, and lengths of a plurality of 

consecutive non-perforated segments in the N non-perforated segments are in descending order 

along an axial direction. 10 

[0079] Specifically, the lengths of the plurality of perforated segments in the M perforated 

segments included by the outer conductor of the leaky coaxial cable are consistent. The lengths of 

the plurality of non-perforated segments in the N non-perforated segments included by the outer 

conductor of the leaky coaxial cable are in descending order along the axial direction, that is, a 

length of each non-perforated segment of the plurality of consecutive non-perforated segments in 15 

the N non-perforated segments is smaller than that of a preceding non-perforated segment. For 

example, Y1>Y2>Y3>.... 

[0080] It should be understood that, that the lengths of the plurality of perforated segments in 

the M perforated segments are the same and that the lengths of the plurality of non-perforated 

segments in the N non-perforated segments are in descending order along the axial direction may 20 

be understood as follows: X1=X2=X3, and Y1>Y2>Y3, or X1=X2=X3, and Y5>Y6>Y7, or X1=X2=X3, 

and Y2>Y3>Y4. This is not specifically limited in embodiments of this application. 

[0081] It should be understood that the plurality of non-perforated segments may be some or 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 

the M perforated segments, and the plurality of perforated segments may be consecutive perforated 25 

segments, for example, X1=X2=X3 described above, or may be inconsecutive perforated segments, 

X1=X4=X6. This is not specifically limited in embodiments of this application. 

[0082] The arrangement manner of the plurality of perforated segments and the arrangement 

manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 30 

in a scenario in which an input power is not high. 

[0083] FIG. 6 is a schematic diagram of a structure of still another arrangement of perforated 

segments and non-perforated segments according to an embodiment of this application. For details, 

refer to FIG. 6. Lengths of a plurality of consecutive perforated segments in the M perforated 

segments of the outer conductor of the leaky coaxial cable are in ascending order along an axial 35 
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direction, and lengths of a plurality of consecutive non-perforated segments in the N non-

perforated segments are in descending order along the axial direction. 

[0084] Specifically, the lengths of the plurality of perforated segments included by the outer 

conductor of the leaky coaxial cable are in ascending order along the axial direction, and the 

lengths of the plurality of non-perforated segments are in descending order along the axial 5 

direction, that is, X1<X2<X3<…, Y1>Y2>Y3>.... 

[0085] It should be understood that, that the lengths of the plurality of consecutive perforated 

segments in the M perforated segments are in ascending order along the axial direction and that 

the lengths of the plurality of consecutive non-perforated segments in the N non-perforated 

segments are in descending order along the axial direction may be understood as follows: 10 

X1<X2<X3, and Y1>Y2>Y3, or X1<X2<X3, and Y5>Y6>Y7, or X1<X2<X3, and Y2>Y3>Y4. This is 

not specifically limited in embodiments of this application. 

[0086] It should be understood that the plurality of non-perforated segments may be some or 

all of the N non-perforated segments, the plurality of perforated segments may be some or all of 

the M perforated segments. This is not specifically limited in embodiments of this application. 15 

[0087] The arrangement manner of the plurality of perforated segments and the arrangement 

manner of the leaky hole position in the perforated segment are adjusted, and in this embodiment 

of this application, the leaky coaxial cable is used, so that a long coverage distance can be obtained 

in a scenario in which an input power is not high. 

[0088] In a possible implementation, spacings between leaky holes in all of the at least one 20 

perforated segment are the same. 

[0089] Specifically, when there is the at least one perforated segment in the leaky coaxial cable 

including at least three leaky holes, the spacings between the leaky holes in all of the at least one 

perforated segment are the same. 

[0090] In a possible implementation, the leaky coaxial cable further includes a protective outer 25 

sheath, and the protective outer sheath is configured to protect the outer conductor. 

[0091] In a possible implementation, when lengths of a plurality of perforated segments are 

the same, quantities of leaky holes included in all of the plurality of perforated segments are the 

same. In this way, embodiments of this application can further implement simplicity and 

convenience of a processing process. 30 

[0092] The following describes, with reference to FIG. 7, a communication system based on a 

leaky coaxial cable according to an embodiment of this application. 

[0093] It should be understood that, in this embodiment of this application, the communication 

system based on the leaky coaxial cable can be deployed in a scenario like a fully mechanized 

mining face of a coal mine. In addition, the leaky coaxial cable used in the communication system 35 
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may be any one of the foregoing leaky coaxial cables, or may be an existing leaky coaxial cable. 

[0094] FIG. 7 is a schematic diagram of an architecture of a communication system according 

to an embodiment of this application. For details, refer to FIG. 7. The communication system 

includes: 

a central node device and a first transceiver device, where the central node device is 5 

connected to the first transceiver device, and the first transceiver device is connected to a first port 

of each of at least one leaky coaxial cable. 

[0095] It should be understood that the first port of each leaky coaxial cable means one end of 

each leaky coaxial cable. When the first transceiver device is connected to the first port of each of 

the at least one leaky coaxial cable, a second port of each leaky coaxial cable may be suspended, 10 

or may be connected to another device, for example, a matching load or antenna. 

[0096] Specifically, the central node device is connected to the first transceiver device through 

a link. The link may be a fiber-based common public radio interface (common public radio 

interface, CPRI)/enhanced CPRI (enhanced CPRI, eCPRI)/radio over fiber (radio over fiber, ROF), 

or may be an electrical connection line, or may be a hybrid connection of a fiber-based connection 15 

and an electrical connection line. 

[0097] In descriptions of an example, the central node device is a baseband unit (baseband unit, 

BBU), a remote radio unit hub (remote radio unit hub, RHUB), or another device. The first 

transceiver device is a pico remote radio unit (pico remote radio unit, pRRU), and may be a Wi-Fi 

wireless access point (wireless access point), or may be another device. 20 

[0098] It should be understood that the first transceiver device is connected to the first port of 

each of the at least one leaky coaxial cable, and the second port of each of the at least one leaky 

coaxial cable may be suspended or connected to another device, for example, a matching load or 

antenna. This is not limited in embodiments of this application. 

[0099] According to the communication system, in this embodiment of this application, a 25 

signal of the first transceiver device is extended to an environment like a fully mechanized mining 

face of a coal mine or a coal mine way through the leaky coaxial cable, and a full coverage of the 

fully mechanized mining face is implemented under a transmit power constraint. This can 

effectively resolve a blocking problem. When the at least one leaky coaxial cable is used, a signal 

extension distance can be effectively increased in this embodiment of this application. 30 

[00100] The following further describes a working process of the communication system shown 

in FIG. 7. 

[00101] In an uplink transmission process, a transmit signal of a terminal device reaches the 

leaky coaxial cable through a radio link and is transmitted to two sides of the leaky coaxial cable, 

and an entrance of the first transceiver device is reached. The first transceiver device collects this 35 
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signal and transmits the signal to the central node device, and the central node device processes 

the signal from the first transceiver device, to form a single cell. 

[00102] In a downlink transmission process, a signal sent by a network end is transmitted to the 

first transceiver device through the central node device and is transmitted outwards through a 

plurality of leaky coaxial cables connected to the first transceiver device, and the terminal device 5 

is reached through the radio link. 

[00103] In a possible implementation, the communication system further includes a first 

connection device, where the first connection device is configured to connect the first transceiver 

device and the first port of each of the at least one leaky coaxial cable. In this way, in this 

embodiment of this application, an output power of the first transceiver device can be improved. 10 

[00104] One end of the first connection device is connected to the transceiver device, and the 

other end is connected to one or more ports of the first transceiver device. In this embodiment of 

this application, design flexibility of the first transceiver device and the leaky coaxial cable can be 

improved, and a signal power can be improved by connecting a plurality of ports of the first 

transceiver device. 15 

[00105] In a possible implementation, the communication system further includes a second 

transceiver device, where the second device is connected to the second port of each of the at least 

one leaky coaxial cable. 

[00106] Specifically, the first transceiver device and the second transceiver device in the 

communication system are connected through the at least one leaky coaxial cable. 20 

[00107] Optionally, the first transceiver device is connected to the first port of each of the at 

least one leaky coaxial cable through the first connection device, and the second transceiver device 

is directly connected to the second port of each of the at least one leaky coaxial cable. 

[00108] Two transceiver devices are used, the first transceiver device and the second transceiver 

device are respectively deployed on two sides of the central node device, and the first transceiver 25 

device and the second transceiver device are connected through the at least one leaky coaxial cable. 

In this way, in this embodiment of this application, coverage of the communication system can be 

effectively expanded. 

[00109] More specifically, in an application scenario of the fully mechanized mining face of a 

coal mine, the communication system is used, in this embodiment of this application, a fully 30 

mechanized mining face of a coal mine that has a longer distance can be effectively covered. For 

example, if a transceiver device on one side covers 200 m, and a transceiver device on the other 

side covers 200 m, the fully mechanized mining face of a coal mine that has a length of 400 m can 

be covered in total. 

[00110] In a possible implementation, the communication system further includes a second 35 
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connection device, where the second connection device is configured to connect the second 

transceiver device and the second port of each of the at least one leaky coaxial cable. 

[00111] In descriptions of an example, the first transceiver device and the second transceiver 

device are respectively deployed on two sides of the central node device, and the central node 

device can separately process signals respectively transmitted by the first transceiver device and 5 

the second transceiver device, to form dual cells; or the central node device may simultaneously 

process signals transmitted by the first transceiver device and the second transceiver device, to 

form a single cell. 

[00112] According to the communication system or deployment solution, in this embodiment 

of this application, one end of the second connection device is connected to the leaky coaxial cable, 10 

and the other end is connected to one or more ports of the second transceiver device. In this way, 

design flexibility of the transceiver device and design flexibility of the leaky coaxial cable are 

improved, and a signal power is improved when the other end is connected to a plurality of ports. 

[00113] In a possible implementation, the first transceiver device and the second transceiver 

device perform signal radiation by using different frequency bands; or the first transceiver device 15 

and the second transceiver device perform signal radiation by using a same frequency band. 

[00114] It should be understood that, when the first transceiver device and the second 

transceiver device perform signal radiation by using a same frequency band, that is, when two cells 

(a left cell indicates a first cell, and a right cell indicates a second cell) share one frequency band, 

places that are in the left and right cells and that are respectively close to the first transceiver device 20 

and the second transceiver device are defined as a first central cell and a second central cell, and 

places that are respectively away from the first transceiver device and the second transceiver 

device are defined as a first edge cell and a second edge cell. 

[00115] It should be understood that, when two cells (a left cell indicates a first cell, and a right 

cell indicates a second cell) share one frequency band, places that are in the left and right cells and 25 

that are respectively close to the first transceiver device and the second transceiver device are 

defined as a first central cell and a second central cell, and places that are respectively away from 

the first transceiver device and the second transceiver device are defined as a first edge cell and a 

second edge cell. 

[00116] It should be understood that, when two cells can share a spectrum simultaneously, the 30 

first central cell uses a frequency band W1C, and the first edge cell uses a frequency band W1B; 

and the second cell uses a frequency band W2C, and the second edge cell uses a frequency band 

W2B. In this case, the four meet the following relationship: W1C+W1B=W2C+W2B, where an 

intersection of W1B and W2B is an empty set, that is, the two cells do not interfere with each other. 

In other words, W1B belongs to a subset of W2C, and W2B belongs to a subset of W1C. For 35 
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example, W1C=[3.45 G, 3.49 GHz], W1B=[3.49 G, 3.5 GHz], W2C=[3.48 G, 3.5 GHz], and 

W2B=[3.45 G, 3.48 GHz]. 

[00117] It should be understood that when the dual cells are formed between the first transceiver 

device and the second transceiver device, the two cells may share a frequency band, or may not 

share a frequency band. When the two cells share a frequency band, the preceding relationship 5 

needs to be met. 

[00118] According to the communication system or deployment solution, in this embodiment 

of this application, when the first transceiver device and the second transceiver device use different 

frequency bands, a signal bandwidth can be greatly increased, to improve a throughput. 

Alternatively, in this embodiment of this application, when the first transceiver device and the 10 

second transceiver device use a same frequency band, a signal power and a signal-to-noise ratio 

can be improved. 

[00119] In a possible implementation, the communication system further includes a second 

transceiver device, where the second transceiver device is connected to the central node device, 

and the second transceiver device is connected to the first port of each of the at least one leaky 15 

coaxial cable through the first connection device. 

[00120] Specifically, the first transceiver device and the second transceiver device are 

connected to the first port of each of the at least one leaky coaxial cable through the first connection 

device. The first port of each of the at least one leaky coaxial cable is connected to the first 

connection device, the first connection device is further connected to the first transceiver device 20 

and the second transceiver device, and the second port of each leaky coaxial cable is suspended or 

connected to another device, for example, a matching load or antenna. 

[00121] According to the communication system or deployment solution, in this embodiment 

of this application, one end of the first connection device is connected to the leaky coaxial cable, 

and the other end is connected to one or more ports of the first transceiver device and the second 25 

transceiver device. In this way, design flexibility of the transceiver device and design flexibility of 

the leaky coaxial cable are improved, and a signal power is improved when the other end is 

connected to a plurality of ports. 

[00122] It should be noted that, in this embodiment of this application, the communication 

system may further include a plurality of transceiver devices. 30 

[00123] It should be understood that the first connection device and the second connection 

device each may be a combiner, a coaxial cable, or a conversion adapter, or may be another device. 

When the first connection device and the second connection device each are a combiner, a plurality 

of interfaces of the transceiver device in this embodiment of this application may be reused, to 

increase a signal power. 35 
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[00124] It should be noted that, in this embodiment of this application, a quantity of leaky 

coaxial cables connected to the first transceiver device is not limited, which may be one or more. 

When the communication system includes the first transceiver device and the second transceiver 

device, and the first transceiver device and the second transceiver device are connected through 

the leaky coaxial cable, the quantity of leaky coaxial cables may be one or more. This is not 5 

specifically limited in embodiments of this application. 

[00125] It should be noted that, in this embodiment of this application, the leaky coaxial cable 

used in the communication system may be a conventional leaky coaxial cable, or may be the leaky 

coaxial cable described in this embodiment of this application. This is not limited in embodiments 

of this application. 10 

[00126] A person of ordinary skill in the art may be aware that, in combination with the 

examples described in embodiments disclosed in this specification, units and algorithm steps may 

be implemented by electronic hardware or a combination of computer software and electronic 

hardware. Whether the functions are performed by hardware or software depends on particular 

applications and design constraint conditions of the technical solutions. A person skilled in the art 15 

may use different methods to implement the described functions for each particular application, 

but it should not be considered that the implementation goes beyond the scope of this application. 

[00127] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, for a detailed working process of the foregoing system, apparatus, 

and unit, refer to a corresponding process in the foregoing method embodiments. Details are not 20 

described herein again. 

[00128] In the several embodiments provided in this application, it should be understood that 

the disclosed system, apparatus and method may be implemented in other manners. For example, 

the described apparatus embodiments are merely examples. For example, division into the units is 

merely logical functional division and may be other division in actual implementation. For 25 

example, a plurality of units or components may be combined or integrated into another system, 

or some features may be ignored or not performed. In addition, the displayed or discussed mutual 

couplings or direct couplings or communication connections may be implemented through some 

interfaces. The indirect couplings or communication connections between the apparatuses or units 

may be implemented in electronic, mechanical, or other forms. 30 

[00129] The units described as separate parts may or may not be physically separate, and parts 

displayed as units may or may not be physical units, may be located in one position, or may be 

distributed on a plurality of network units. Some or all of the units may be selected based on actual 

requirements to achieve the objectives of the solutions of embodiments. 

[00130] In addition, functional units in embodiments of this application may be integrated into 35 
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one processing unit, each of the units may exist alone physically, or two or more units are 

integrated into one unit. 

[00131] 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 5 

application shall fall within the protection scope of this application. Therefore, the protection scope 

of this application shall be subject to the protection scope of the claims. 
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CLAIMS 

What is claimed is: 

1. A leaky coaxial cable, comprising: 

an inner conductor, an insulation layer, and an outer conductor, wherein 

the insulation layer is configured to separate the inner conductor from the outer conductor; 5 

and 

the outer conductor comprises M perforated segments and N non-perforated segments, the M 

perforated segments and the N non-perforated segments are alternately arranged, at least one of 

the M perforated segments comprises at least three leaky holes, spacings between leaky holes in 

each of the at least one perforated segment are the same, and M and N are positive integers greater 10 

than or equal to 1. 

2. The leaky coaxial cable according to claim 1, wherein lengths of a plurality of non-

perforated segments in the N non-perforated segments are the same, and lengths of a plurality of 

consecutive perforated segments in the M perforated segments are in ascending order along an 

axial direction. 15 

3. The leaky coaxial cable according to claim 2, wherein the plurality of non-perforated 

segments are consecutive non-perforated segments. 

4. The leaky coaxial cable according to claim 1, wherein lengths of a plurality of perforated 

segments in the M perforated segments are the same, and lengths of a plurality of consecutive non-

perforated segments in the N non-perforated segments are in descending order along an axial 20 

direction. 

5. The leaky coaxial cable according to claim 4, wherein the plurality of perforated segments 

are consecutive perforated segments. 

6. The leaky coaxial cable according to claim 1, wherein lengths of a plurality of consecutive 

perforated segments in the M perforated segments are in ascending order along an axial direction, 25 

and lengths of a plurality of consecutive non-perforated segments in the N non-perforated 

segments are in descending order along the axial direction. 

7. The leaky coaxial cable according to any one of claims 1 to 6, wherein spacings between 

leaky holes in all of the at least one perforated segment are the same. 

8. The leaky coaxial cable according to any one of claims 1 to 7, wherein the leaky coaxial 30 

cable further comprises a protective outer sheath, and the protective outer sheath is configured to 

protect the outer conductor. 

9. A communication system, wherein the communication system comprises: 

a central node device and a first transceiver device, wherein 
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the central node device is connected to the first transceiver device, and 

the first transceiver device is connected to a first port of each of at least one leaky coaxial 

cable. 

10. The communication system according to claim 9, wherein the communication system 

further comprises: 5 

a first connection device, configured to connect the first transceiver device and the first port 

of each of the at least one leaky coaxial cable. 

11. The communication system according to claim 9 or 10, wherein the communication 

system further comprises: 

a second transceiver device, wherein the second transceiver device is connected to the central 10 

node device; and

the second transceiver device is connected to a second port of each of the at least one leaky 

coaxial cable. 

12. The communication system according to claim 11, wherein the communication system 

further comprises: 15 

a second connection device, configured to connect the second transceiver device and the 

second port of each of the at least one leaky coaxial cable. 

13. The communication system according to claim 10, wherein the communication system 

further comprises: 

a second transceiver device, wherein the second transceiver device is connected to the central 20 

node device, and the second transceiver device is connected to the first port of each of the at least 

one leaky coaxial cable through the first connection device. 

14. The communication system according to any one of claims 11 to 13, wherein the first 

transceiver device and the second transceiver device perform signal radiation by using different 

frequency bands; or25 

the first transceiver device and the second transceiver device perform signal radiation by 

using a same frequency band. 

15. The communication system according to any one of claims 9 to 14, wherein each of the 

at least one leaky coaxial cable is the leaky coaxial cable according to any one of claims 1 to 8. 

30 


