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TECHNICAL FIELD 

 

The disclosure relates to the field of wireless communications, and more 

particularly to a method for transmitting a signal, a network device and a terminal 

device. 10 

 

 

BACKGROUND 

 

A Multiple-Input Multiple-Output (MIMO) technology is one of the core 15 

technologies of a Long Term Evolution (LTE) system, which can greatly increase the 

transmission rate of the system. Beamforming is a signal preprocessing technology 

based on an antenna array. A beam with directivity is generated by adjusting the 

weight of a signal sent on each antenna array element. 

In the related art, the transmission of a cell common signal (such as a 20 

synchronization signal and a broadcast message) can only be transmitted through at 

most one beam, and sufficient beamforming gains cannot be obtained, which affects 

the quality of signal transmission. 

 

 25 

SUMMARY 

 

The disclosure provides a method for transmitting a signal, a network device, a 

terminal device and a communication system, which can improve the signal 

transmission quality. 30 

In a first aspect, the disclosure provides a method for transmitting a signal, 

which includes: a network device sends a first synchronization signal of a first cell 

through a first beam, herein, the first synchronization signal carries identity 

information of the first beam; and the network device sends a first broadcast message 

scrambled with the identity information of the first beam, through the first beam. 35 
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In the method for transmitting the signal, the network device may send the 

identity information of a beam in a cell through a synchronization signal, and 

scramble a broadcast message corresponding to the synchronization signal with the 

identity information of the beam. Since a terminal device may acquire an identity of a 

beam through a synchronization signal sent by the network device and detect a 5 

corresponding broadcast message according to the identity of the beam, the method 

for transmitting the signal enables a common signal to be transmitted through multiple 

beams in a cell, thereby obtaining a beamforming gain, and finally improving the 

signal transmission quality. 

In a possible implementation manner, the first broadcast message carries at 10 

least one of: relationship information between a radio resource occupied by the first 

synchronization signal and a radio resource occupied by the first broadcast message, 

identity information of at least one second beam in the first cell, information of a 

radio resource occupied by a second synchronization signal sent through the at least 

one second beam in the first cell, a total number of beams in the first cell, or 15 

information of a radio resource occupied by a second broadcast message sent through 

the at least one second beam in the first cell. 

In the method for transmitting the signal, the network device may carry 

information related to a second beam in the sent first broadcast message, the 

information may be, for example, an identity of the second beam, resource 20 

information of a synchronization signal corresponding to the second beam, and 

resource information of a broadcast message corresponding to the second beam, so 

that the terminal device may further detect the first broadcast message after detecting 

the first synchronization signal, and then detect the second beam, a second 

synchronization signal, a second broadcast message or the like according to the first 25 

broadcast message. Thus, as long as the terminal device detects one beam, 

information of other beams can be sequentially acquired, the detection speed of a 

beam in a cell by the terminal device can be increased finally. 

In a possible implementation manner, the first broadcast message carries 

identity information of the first cell. 30 

In the method for transmitting the signal, a broadcast message carries identity 

information of a corresponding cell, so that the terminal device may acquire an 

identity of the cell from the broadcast message, thereby speeding up the detection of 



 
3 

the cell identity by the terminal device. 

In a second aspect, the disclosure provides a method for transmitting a signal, 

which includes: a terminal device detects a first synchronization signal in a first cell, 

herein, the first synchronization signal carries identity information of a first beam for 

sending the first synchronization signal; and the terminal device detects a first 5 

broadcast message sent through the first beam, according to the identity information 

of the first beam. 

In the method for transmitting the signal, a synchronization signal received by 

the terminal device from a network device carries identity information of a beam in a 

cell. Thus, after acquiring an identity of a beam through a synchronization signal sent 10 

by the network device, the terminal device may detect a corresponding broadcast 

message according to the identity of the beam, so that the method for transmitting the 

signal enables a common signal to be transmitted through multiple beams in a cell, 

thereby obtaining a beamforming gain, and finally improving the signal transmission 

quality. 15 

In a possible implementation manner, the first broadcast message carries at 

least one piece of information of: first relationship information between a radio 

resource occupied by the first synchronization signal and a radio resource occupied by 

the first broadcast message, identity information of at least one second beam in the 

first cell, information of a radio resource occupied by a second synchronization signal 20 

sent through the at least one second beam in the first cell, a total number of beams in 

the first cell, or information of a radio resource occupied by a second broadcast 

message sent through the at least one second beam in the first cell. 

In the method for transmitting the signal, a first broadcast message received by 

the terminal device from the network device carries information related to a second 25 

beam, such as an identity of the second beam, resource information of a 

synchronization signal corresponding to the second beam, and resource information of 

a broadcast message corresponding to the second beam, so that the first broadcast 

message may be further detected after the first synchronization signal is detected, and 

then the second beam, a second synchronization signal, a second broadcast message 30 

or the like may be detected according to the first broadcast message. Thus, as long as 

the terminal device detects one beam, information of other beams can be sequentially 

acquired, the detection speed of a beam in a cell by the terminal device can be 
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increased finally. 

In a possible implementation manner, the method for transmitting the signal 

may further include: the terminal device determines the identity information of the at 

least one second beam according to the at least one piece of information. 

In the method for transmitting the signal, as long as the terminal device detects 5 

a broadcast message corresponding to one beam, information of other beams can be 

sequentially acquired, the detection speed of a beam in a cell by the terminal device 

can be increased finally. 

In a possible implementation manner, the first broadcast message carries 

identity information of the first cell. 10 

In the method for transmitting the signal, a broadcast message carries identity 

information of a corresponding cell, so that the terminal device may acquire an 

identity of the cell from the broadcast message, thereby speeding up the detection of 

the cell identity by the terminal device. 

In a possible implementation manner, the terminal device detects the first 15 

broadcast message according to the identity information of the first beam may 

include: the terminal device determines M radio resources to be detected according to 

a radio resource occupied by the first synchronization signal and a first relationship 

information set, herein, the first relationship information set includes M pieces of 

relationship information, i
th

 relationship information in the first relationship 20 

information set is used to indicate a relationship between a radio resource occupied by 

a synchronization signal sent through the first beam and a radio resource occupied by 

a broadcast message sent through the first beam, in an i
th

 cell of M cells, a relationship 

between an i
th

 radio resource to be detected of the M radio resources to be detected 

and the radio resource occupied by the first synchronization signal is the relationship 25 

indicated by the i
th

 relationship information in the first relationship information set, M 

is a positive integer, i is a positive integer less than or equal to M, and the M cells 

include the first cell; the terminal device descrambles N broadcast messages on the M 

radio resources to be detected with the identity information of the first beam, herein, 

N is a positive integer less than or equal to M; and the terminal device detects the first 30 

broadcast message from K broadcast messages descrambled successfully, herein, K is 

a positive integer less than or equal to N. 

In the method for transmitting the signal, the terminal device may determine, 
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according to an identity of a beam in a synchronization signal received from the 

network device and resource information used by the synchronization signal as well 

as a relationship between a resource used by the synchronization signal and a resource 

used by a broadcast message corresponding to the synchronization signal, the 

broadcast message corresponding to the synchronization signal. 5 

Optionally, the resource information may include time domain resource 

information or frequency domain resource information, and may specifically be at 

least one of a location of a time domain resource used by a synchronization signal or a 

location of a frequency domain resource used by the synchronization signal. A 

relationship between a resource used by the synchronization signal and a resource 10 

used by a broadcast message corresponding to the synchronization signal may 

specifically be at least one of: an offset between a location of a time domain resource 

used by the synchronization signal and a location of a time domain resource used by 

the broadcast message, or an offset between a location of a frequency domain 

resource used by the synchronization signal and a location of a frequency domain 15 

resource used by the broadcast message. 

In a possible implementation manner, K=1, where the terminal device detects 

the first broadcast message from K broadcast messages descrambled successfully may 

include: the terminal device determines a broadcast message descrambled 

successfully as the first broadcast message. 20 

In a possible implementation manner, K>1, where a j
th

 broadcast message of 

the K broadcast messages carries relationship information between a radio resource 

occupied by the j
th

 broadcast message and a radio resource occupied by a 

synchronization signal sent through the first beam in a cell where the j
th

 broadcast 

message is located, herein, j is a positive integer less than or equal to K; and the 25 

terminal device detects the first broadcast message from K broadcast messages 

descrambled successfully may include: the terminal device determines a third 

broadcast message of the K broadcast messages as the first broadcast message, herein, 

a relationship between a radio resource occupied by the third broadcast message and 

the radio resource occupied by the first synchronization signal is the relationship 30 

information carried in the third broadcast message. 

By means of the method for transmitting the signal, when the same beam 

corresponds to multiple broadcast messages, a broadcast message corresponding to a 
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synchronization signal may be determined according to a relationship between a 

resource used by a synchronization signal and a resource used by a broadcast 

message, which is carried in the broadcast message and a relationship between a 

resource used by a synchronization signal detected by the terminal device and a 

resource used by a broadcast message that is currently detected. 5 

In a possible implementation manner, the first relationship information set is a 

pre-configured relationship information set. 

In a third aspect, the disclosure provides a network device. The network 

device includes a module for performing the method for transmitting the signal in the 

first aspect or any one possible implementation manner in the first aspect. 10 

In a fourth aspect, the disclosure provides a terminal device. The terminal 

device includes a module for performing the method for transmitting the signal in the 

second aspect or any one possible implementation manner in the second aspect. 

In a fifth aspect, the disclosure provides a communication system, which 

includes at least one of the network device in the third aspect or the terminal device in 15 

the fourth aspect. 

In a sixth aspect, the disclosure provides a network device, which includes a 

transceiver, a processor and a memory. The memory is configured to store a code. The 

processor is configured to execute the code in the memory. The transceiver is 

configured to communicate with other devices. When the code is executed, the 20 

processor calls the transceiver to implement the method for transmitting the signal in 

the first aspect or any one possible implementation manner in the first aspect. 

In a seventh aspect, the disclosure provides a terminal device, which includes 

a transceiver, a processor and a memory. The memory is configured to store a code. 

The processor is configured to execute the code in the memory. The transceiver is 25 

configured to communicate with other devices. When the code is executed, the 

processor calls the transceiver to implement the method for transmitting the signal in 

the second aspect or any one possible implementation manner in the second aspect. 

In an eighth aspect, the disclosure provides a communication system, which 

includes at least one of the network device in the sixth aspect or the terminal device in 30 

the seventh aspect. 

In a ninth aspect, the disclosure provides a computer readable medium. The 

computer readable medium stores a program code executed by a network device. The 
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program code includes an instruction for performing the method for transmitting the 

signal in the first aspect or any one possible implementation manner in the first 

aspect. 

In a tenth aspect, the disclosure provides a computer readable medium. The 

computer readable medium stores a program code executed by a terminal device. The 5 

program code includes an instruction for performing the method for transmitting the 

signal in the second aspect or any one possible implementation manner in the second 

aspect. 
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BRIEF DESCRIPTION OF DRAWINGS 

 

In order to more clearly illustrate the technical solutions of the embodiments 

of the disclosure, the drawings to be used in the embodiments of the disclosure will be 

briefly introduced below. It is apparent that the drawings described below are only 15 

some embodiments of the disclosure. Those skilled in the art can also obtain other 

drawings based on these drawings without paying any creative work. 

FIG. 1 is a schematic structure diagram of a system applicable to a method for 

transmitting a signal according to an embodiment of the disclosure. 

FIG. 2 is a schematic flowchart of a method for transmitting a signal according 20 

to an embodiment of the disclosure. 

FIG. 3 is a schematic flowchart of a method for transmitting a signal according 

to an embodiment of the disclosure. 

FIG. 4 is a schematic structure diagram of a network device according to an 

embodiment of the disclosure. 25 

FIG. 5 is a schematic structure diagram of a network device according to an 

embodiment of the disclosure. 

FIG. 6 is a schematic structure diagram of a terminal device according to an 

embodiment of the disclosure. 

FIG. 7 is a schematic structure diagram of a terminal device according to an 30 

embodiment of the disclosure. 

 

 

DETAILED DESCRIPTION 
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In order to make the objectives, technical solutions and advantages of the 

embodiments of the disclosure clearer, the technical solutions in the embodiments of 

the disclosure will be clearly and completely described below with reference to the 

drawings in the embodiments of the disclosure. It is apparent that the described 5 

embodiments are only part of the embodiments of the disclosure, not all of the 

embodiments. On the basis of the embodiments of the disclosure, all other 

embodiments obtained on the premise of no creative work of those of ordinary skill in 

the art fall within the scope of protection of the disclosure. 

For ease of understanding, an exemplary diagram of architecture of a 10 

communication system capable of implementing a method for transmitting a signal 

according to an embodiment of the disclosure will be described as a whole first. It is 

to be understood that the embodiments of the disclosure are not limited to a system 

architecture illustrated in FIG. 1. In addition, a device in FIG. 1 may be hardware, 

functionally divided software, or a combination of the hardware and software. 15 

Some examples of a wireless communication system illustrated in FIG. 1 may 

be an LTE system, a Wideband Code Division Multiple Access (WCDMA) system, or 

a future 5G system. 

The wireless communication system described in FIG. 1 may include a 

network device 110 and a terminal device 120, and the network device 110 and the 20 

terminal device 120 may communicate with each other. The network device 110 may 

be configured to access the terminal device 120 to the wireless communication 

network. 

In the embodiments of the disclosure, a specific example of a network device 

110 is a base station, such as a Base Transceiver Station (BTS) in a Global System for 25 

Mobile communication (GSM) or a Code Division Multiple Access (CDMA) system, 

a Node B in a WCDMA system, an Evolutional Node B (eNB or eNodeB) in an LTE 

system, or a base station device, a small base station device and the like in a future 5G 

network, which are not limited by the disclosure. 

In the embodiments of the disclosure, the terminal device 120 may also be 30 

generally referred to as a User Equipment (UE). The terminal device may 

communicate with one or more core networks via a Radio Access Network (RAN). 

The terminal device may also be called an access terminal, a user unit, a user station, 
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a mobile radio station, a mobile station, a remote station, a remote terminal, a mobile 

device, a user terminal, a terminal, a wireless communication device, a user agent, or 

a user device. The terminal device may be a cellular phone, a cordless phone, a 

Session Initiation Protocol (SIP) phone, a Wireless Local Loop (WLL) station, a 

Personal Digital Assistant (PDA), a handheld device having a wireless 5 

communication function, a computing device or other processing devices connected 

to a wireless modem, an in-vehicle device, a wearable device, and a terminal device in 

a future 5G network. 

The network device 110 may transmit a downlink signal to the terminal device 

120 through one or more shaped beams, and the terminal device 120 may receive the 10 

downlink signal sent by the network device 110 through an omni-directional shaped 

beam or a directional shaped beam. 

The network device 110 transmits a downlink signal to the terminal device 

120 through multiple shaped beams, so that when the signal is transmitted between 

the network device 110 and the terminal device 120, a greater gain can be obtained, 15 

and the gain of signal transmission is improved. When the network device 110 

transmits a downlink signal to the terminal device 120 through multiple shaped beams, 

an identity needs to be defined for different shaped beams, so that the network device 

110 and the terminal device 120 may distinguish different shaped beams. 

For this, the disclosure provides a method for transmitting a signal, which can 20 

transmit identity information of a shaped beam, so that the terminal device and the 

network device may distinguish different shaped beams, thereby implementing 

transmission of multiple shaped beams between the network device and the terminal 

device, and improving the signal transmission quality. 

FIG. 2 is a schematic flowchart of a method for transmitting a signal according 25 

to an embodiment of the disclosure. It is to be understood that FIG. 2 illustrates the 

operations of the method for transmitting the signal, but these operations are merely 

examples, and embodiments of the disclosure may also perform other operations or 

variations of various operations in FIG. 2. Moreover, various operations in FIG. 2 

may be performed in a different order than that presented in FIG. 2, and it is possible 30 

that not all operations in FIG. 2 are to be performed. A network device in FIG. 2 

corresponds to the network device 110 in FIG. 1. 

At S210, a network device sends a first synchronization signal of a first cell 
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through a first beam, herein, the first synchronization signal carries identity 

information of the first beam. 

Specifically, the network device may send a synchronization signal on at least 

one of a certain time resource or a certain frequency resource. The synchronization 

signal sent by the network device may be selected from some preset sequences, such 5 

as a certain length of ZC sequence. Different sequences correspond to different 

shaped beam Identities (IDs). For example, the synchronization signal may be 

selected from a sequence set containing 8 sets of sequences, sequence 1 corresponds 

to an identity of a shaped beam, sequence 2 corresponds to an identity of a second 

shaped beam, and so on, 8 sets of sequences may correspond to identities of 8 shaped 10 

beams. 

At S220, the network device sends a first broadcast message scrambled with 

the identity information of the first beam, through the first beam. 

Specifically, the network device scrambles the first broadcast message with 

the identity of the first beam, and then sends the first broadcast message through the 15 

first beam. 

Correspondingly, a schematic flowchart of a method for transmitting a signal 

which is performed by a terminal device is illustrated in FIG. 3. It is to be understood 

that FIG. 3 illustrates the operations of the method for transmitting the signal, but 

these operations are merely examples, and embodiments of the disclosure may also 20 

perform other operations or variations of various operations in FIG. 3. Moreover, 

various operations in FIG. 3 may be performed in a different order than that presented 

in FIG. 3, and it is possible that not all operations in FIG. 3 are to be performed. The 

terminal device in FIG. 3 may correspond to the terminal device 120 in FIG. 1. 

At S310, a terminal device detects a first synchronization signal in a first cell, 25 

herein, the first synchronization signal carries identity information of a first beam for 

sending the first synchronization signal. 

At S320, the terminal device detects a first broadcast message sent through the 

first beam, according to the identity information of the first beam. 

In the embodiments of the disclosure, the network device sends the identity 30 

information of a beam in a cell through a synchronization signal, and scrambles a 

broadcast message corresponding to the synchronization signal with the identity 

information of the beam. Then, the terminal device may acquire the identity of the 
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beam through the synchronization signal sent by the network device and detect the 

corresponding broadcast message according to the identity of the beam. Thus, the 

method for transmitting the signal enables a common signal to be transmitted through 

multiple beams in a cell, thereby obtaining a beamforming gain, and finally improving 

the signal transmission quality. 5 

In the method for transmitting the signal, optionally, the first broadcast 

message may carry identity information of the first cell. 

When a broadcast message carries identity information of a corresponding cell, 

the terminal device may acquire an identity of the cell from the broadcast message, 

thereby speeding up the detection of the cell identity by the terminal device. 10 

In the method for transmitting the signal, optionally, the first broadcast 

message may carry at least one piece of information of: relationship information 

between a first radio resource occupied by the first synchronization signal and a 

second radio resource occupied by the first broadcast message, identity information of 

at least one second beam in the first cell, information of a third radio resource 15 

occupied by a second synchronization signal sent through the at least one second 

beam in the first cell, a total number of beams in the first cell, or information of a 

fourth radio resource occupied by a second broadcast message sent through the at 

least one second beam in the first cell. 

When the at least one piece of information is carried in the first broadcast 20 

message sent by the network device to the terminal device, the terminal device may 

determine the identity information of the at least one second beam according to the at 

least one piece of information. 

If the network device sends the identity information of one or more other 

beams in the first cell to the terminal device in the first broadcast message, the 25 

terminal device may acquire the identity information of the other beams after 

detecting the first broadcast message. If the network device sends information of 

resources occupied by synchronization signals corresponding to one or more other 

beams in the first cell to the terminal device in the first broadcast message, the 

terminal device may, after detecting the first broadcast message, detect the  30 

synchronization signals according to the information of the resources of the 

synchronization signals carried in the first broadcast message, thus acquiring the 

identity information of other beams carried in the synchronization signals. If the 
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network device sends information of resources used by broadcast messages 

corresponding to one or more other beams in the first cell to the terminal device in the 

first broadcast message, the terminal device may, after detecting the first broadcast 

message, detect these broadcast messages according to the information of the 

resources of these broadcast messages, thus acquiring the identity information of the 5 

corresponding beams. 

In general, the network device may carry information related to a second beam 

in the first broadcast message that is sent, so that the terminal device may further 

detect the first broadcast message after detecting the first synchronization signal, and 

then detect the second beam, a second synchronization signal, a second broadcast 10 

message or the like according to the first broadcast message. Thus, as long as the 

terminal device detects one beam, information of other beams can be sequentially 

acquired, the detection speed of a beam in a cell by the terminal device can be 

increased finally. 

Optionally, the information of the radio resource may include time domain 15 

resource information or frequency domain resource information, and may specifically 

be at least one of a location of a time domain resource used by a synchronization 

signal or a broadcast message, or a location of a frequency domain resource used by 

the synchronization signal or the broadcast message. Relationship information 

between a resource used by a synchronization signal and a resource used by a 20 

broadcast message corresponding to the synchronization signal may specifically be at 

least one of an offset between a location of a time domain resource used by the 

synchronization signal and a location of a time domain resource used by the broadcast 

message, or an offset between a location of a frequency domain resource used by the 

synchronization signal and a location of a frequency domain resource used by the 25 

broadcast message. 

In addition, if the first broadcast message carries the total number of all shaped 

beams in the first cell, the terminal device may determine, according to the total 

number of all shaped beams, whether all the shaped beams in the cell have been 

detected, thereby further increasing the detection speed of beams in a cell. 30 

According to the method for transmitting the signal which is performed by the 

terminal device, it can be seen that after the terminal device receives the first 

synchronization signal sent by the network device, the terminal device detects the first 
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broadcast message according to the identity information of the first beam carried in 

the first synchronization signal. A specific implementation manner in which the 

terminal device detects the first broadcast message according to the identity 

information of the first beam carried in the first synchronization signal is as follows. 

The terminal device may determine M radio resources to be detected 5 

according to a radio resource occupied by the first synchronization signal and a first 

relationship information set. Then, the terminal device descrambles N broadcast 

messages on the M radio resources to be detected with the identity information of the 

first beam, and the terminal device detects the first broadcast message from K 

broadcast messages descrambled successfully. 10 

The first relationship information set includes M pieces of relationship 

information, i
th

 relationship information in the first relationship information set is 

used to indicate a relationship between a radio resources occupied by a 

synchronization signal sent through the first beam and a radio resource occupied by a 

broadcast message sent through the first beam, in an i
th

 cell of M cells, and a 15 

relationship between an i
th

 radio resource to be detected of the M radio resources to be 

detected and the radio resource occupied by the first synchronization signal is the 

relationship indicated by the i
th

 relationship information in the first relationship 

information set. M cells include the first cell, M is a positive integer, i is a positive 

integer less than or equal to M, N is a positive integer less than or equal to M, and K 20 

is a positive integer less than or equal to N. 

In the method for transmitting the signal, the terminal device may determine, 

according to an identity of a beam in a synchronization signal received from the 

network device and resource information used by the synchronization signal as well 

as a relationship between the resource used by the synchronization signal and a 25 

resource used by a broadcast message corresponding to the synchronization signal, the 

broadcast message corresponding to the synchronization signal. 

When K=1, that is, there is a broadcast message descrambled successfully 

after the terminal device descrambles N broadcast messages on the M radio resources 

to be detected with the identity information of the first beam, the terminal device may 30 

determine a broadcast message descrambled successfully as the first broadcast 

message. 

Optionally, after the terminal device descrambles N broadcast messages on the 
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M radio resources to be detected with the identity information of the first beam, there 

may be multiple broadcast messages descrambled successfully, that is, K>1. If 

broadcast messages of multiple cells are transmitted on the first beam, there may be 

multiple broadcast messages descrambled successfully by the terminal device with the 

identity of the first beam. In this case, it is necessary to further determine the 5 

broadcast message corresponding to the first synchronization signal from the K 

broadcast messages according to relationship information between a radio resource 

occupied by a broadcast message and a radio resource occupied by a synchronization 

signal sent through the first beam in a cell where the broadcast message are located, 

carried in each of the K broadcast messages descrambled successfully. 10 

Specifically, in the K broadcast messages descrambled successfully by the 

terminal device, a j
th

 broadcast message may carry relationship information between a 

radio resource occupied by the j
th

 broadcast message and a radio resource occupied by 

a synchronization signal sent through the first beam in a cell where the j
th

 broadcast 

message is located, herein, j is a positive integer less than or equal to K. Then, if 15 

relationship information between a radio resource occupied by a certain broadcast 

message and a radio resource occupied by a synchronization signal actually 

corresponding to the certain broadcast message, carried in the certain broadcast 

message of the K broadcast messages is a relationship between a radio resource 

actually occupied by the certain broadcast message and the radio resource occupied 20 

by the first synchronization signal, the terminal device determines the certain 

broadcast message as the first broadcast message. Correspondingly, a broadcast 

message sent to the terminal device by the network device through a beam may carry 

relationship information between a radio resource occupied by the broadcast message 

and a radio resource occupied by a synchronization signal sent through the beam in a 25 

cell where the broadcast message is located. 

That is to say, in the embodiments of the disclosure, a broadcast message sent 

to the terminal device by the network device through a beam may carry relationship 

information between a radio resource occupied by the broadcast message and a radio 

resource occupied by a synchronization signal sent through the beam in a cell where 30 

the broadcast message is located, if the same beam corresponds to multiple broadcast 

messages, a broadcast message corresponding to a synchronization signal may be 

determined according to a relationship between a resource used by a synchronization 
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signal and a resource used by a broadcast message, carried in the broadcast message 

and a relationship between a resource used by a synchronization signal detected by 

the terminal device and a resource used by a broadcast message that is currently 

detected. 

In the embodiments of the disclosure, at least one of a time domain location of 5 

or a frequency domain location of a synchronization signal may be preset. Time 

domain locations of synchronization signals corresponding to different shaped beams 

may be different, and/or frequency domain locations of synchronization signals 

corresponding to different shaped beams may be different. Time domain locations of 

synchronization signals corresponding to the beam having the same beam ID in 10 

different cells may also be different, and/or the frequency domain locations of 

synchronization signals corresponding to the beam having the same beam ID in 

different cells may also be different. A set is constituted by at least one of: time 

domain locations of synchronization signals of different cells, frequency domain 

locations of synchronization signals of different cells, time domain locations of 15 

synchronization signals for different beams, or frequency domain locations of 

synchronization signals for different beams. The set is preset, as preset in the standard. 

Similarly, at least one of a time domain location of or a frequency domain 

location of a broadcast message may also be preset. Time domain locations of 

broadcast messages corresponding to different beams may also be different, and/or 20 

frequency domain locations of broadcast messages corresponding to different beams 

may also be different. Time domain locations of broadcast messages corresponding to 

the beam having the same beam ID in different cells may also be different, and/or 

frequency domain locations of broadcast messages corresponding to the beam having 

the same beam ID in different cells may also be different. A set is constituted by at 25 

least one of: time domain locations of broadcast messages of different cells, frequency 

domain locations of broadcast messages of different cells, time domain locations of 

broadcast messages for different beams, or frequency domain locations of broadcast 

messages for different beams. The set is preset, as preset in the standard. 

It is to be noted that a time resource used for a synchronization signal does not 30 

overlap with a time resource used for a broadcast message, in the same beam of the 

same cell, and/or a frequency resource used for a synchronization signal does not 

overlap with a frequency resource used for a broadcast message, in the same beam of 
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the same cell. Moreover, at least one of the relationship between the time domain 

resource used by the synchronization signal and the time domain resource used by the 

broadcast message or the relationship between the frequency domain resource used by 

the synchronization signal and the frequency domain resource used by the broadcast 

message may be preset, such as at least one of: an offset between a location of the 5 

time domain resource used by the synchronization signal and a location of the time 

domain location used by the broadcast message, or an offset between a location of the 

frequency domain used by the synchronization signal and a location of the frequency 

domain location used by the broadcast message may be preset. A resource 

relationship set may be constituted by at least one of an offset between the location of 10 

the time domain resource used by the synchronization signal and the location of the 

time domain resource used by the broadcast message or an offset between the location 

of the frequency domain resource used by the synchronization signal and the location 

of the frequency domain resource used by the broadcast message. The resource 

relationship set is preset. 15 

The methods for transmitting the signal according to the embodiments of the 

disclosure are described above, and a network device, a terminal device and a 

communication system corresponding to the methods for transmitting the signal are 

introduced below. 

FIG. 4 is a schematic structure diagram of a network device according to an 20 

embodiment of the disclosure. It is to be understood that a network device 400 

illustrated in FIG. 4 is only an example, and the network device according to an 

embodiment of the disclosure may further include other modules or units, or include 

modules functionally similar to those of the modules in FIG. 4, or not including all 

modules in FIG. 4. 25 

A first sending module 410 is configured to send a first synchronization signal 

of a first cell through a first beam, herein, the first synchronization signal carries 

identity information of the first beam. 

A second sending module 420 is configured to send a first broadcast message 

scrambled with the identity information of the first beam, through the first beam. 30 

In the embodiments of the disclosure, the network device may send the 

identity information of a beam in a cell through a synchronization signal, and 

scramble a broadcast message corresponding to the synchronization signal with the 
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identity information of the beam. Since the terminal device can acquire an identity of 

a beam through a synchronization signal sent by the network device and detect a 

corresponding broadcast message according to the identity of the beam, according to 

the embodiments, a common signal may be transmitted through multiple beams in a 

cell, thereby obtaining a beamforming gain, and finally improving the signal 5 

transmission quality. 

Optionally, as an embodiment, the first broadcast message carries at least one 

of: relationship information between a first radio resource occupied by the first 

synchronization signal and a second radio resource occupied by the first broadcast 

message, identity information of at least one second beam in the first cell, information 10 

of a third radio resource occupied by a second synchronization signal sent through the 

at least one second beam in the first cell, a total number of beams in the first cell, or 

information of a fourth radio resource occupied by a second broadcast message sent 

through the at least one second beam in the first cell. 

Optionally, as an embodiment, the first broadcast message carries identity 15 

information of the first cell. 

It is to be understood that the above-mentioned and other operations and/or 

functions of the respective units in the network device according to an embodiment of 

the disclosure illustrated in FIG. 4 are respectively intended to implement the 

corresponding processes performed by the network device in the aforementioned 20 

method for transmitting a signal. For brevity, descriptions are not repeated herein. 

FIG. 5 is a schematic structure diagram of a network device according to an 

embodiment of the disclosure. The network device 500 includes a memory 510, a 

processor 520 and a transceiver 530. 

The memory 510 is configured to store a program. 25 

The processor 520 is configured to execute the program stored in the memory 

510. 

When executing the program stored in the memory 510, the processor 520 is 

specifically configured to send a first synchronization signal of a first cell through a 

first beam, herein, the first synchronization signal carries identity information of the 30 

first beam. 

The processor 520 is further configured to send a first broadcast message 

scrambled with the identity information of the first beam, through the first beam. 
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In the embodiments of the disclosure, the network device may send the 

identity information of a beam in a cell through a synchronization signal, and 

scramble a broadcast message corresponding to the synchronization signal with the 

identity information of the beam. Since the terminal device can acquire an identity of 

a beam through a synchronization signal sent by the network device and detect a 5 

corresponding broadcast message according to the identity of the beam, according to 

the embodiments, a common signal may be transmitted through multiple beams in a 

cell, thereby obtaining a beamforming gain, and finally improving the signal 

transmission quality. 

Optionally, as an embodiment, the first broadcast message carries at least one 10 

of: relationship information between a first radio resource occupied by the first 

synchronization signal and a second radio resource occupied by the first broadcast 

message, identity information of at least one second beam in the first cell, information 

of a third radio resource occupied by a second synchronization signal sent through the 

at least one second beam in the first cell, a total number of beams in the first cell, or 15 

information of a fourth radio resource occupied by a second broadcast message sent 

through the at least one second beam in the first cell. 

Optionally, as an embodiment, the first broadcast message carries identity 

information of the first cell. 

It is to be understood that the network device according to an embodiment of 20 

the disclosure illustrated in FIG. 5 may correspond to the network device according to 

an embodiment of the disclosure illustrated in FIG. 4, and the above-mentioned and 

other operations and/or functions of the respective units in the network device 

according to an embodiment of the disclosure illustrated in FIG. 5 are respectively 

intended to implement the corresponding processes performed by the network device 25 

in the aforementioned method for transmitting the signal. For brevity, descriptions are 

not repeated herein. 

FIG. 6 is a schematic structure diagram of a terminal device according to an 

embodiment of the disclosure. It is to be understood that a terminal device 600 

illustrated in FIG. 6 is only an example, and the terminal device according to an 30 

embodiment of the disclosure may further include other modules or units, or include 

modules functionally similar to those of the modules in FIG. 6, or not including all 

modules in FIG. 6. 
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A first detection module 610 is configured to detect a first synchronization 

signal in a first cell, herein, the first synchronization signal carries identity 

information of a first beam for sending the first synchronization signal. 

A second detection module 620 is configured to detect a first broadcast 

message sent through the first beam, according to the identity information of the first 5 

beam. 

In the embodiments of the disclosure, a synchronization signal received by the 

terminal device from the network device carries identity information of a beam in a 

cell. Thus, after acquiring an identity of a beam through a synchronization signal sent 

by the network device, the terminal device can detect a corresponding broadcast 10 

message according to the identity of the beam, so that a common signal may be 

transmitted through multiple beams in a cell, thereby obtaining a beamforming gain, 

and finally improving the signal transmission quality. 

Optionally, as an embodiment, the first broadcast message carries at least one 

piece of information of: first relationship information between a first radio resource 15 

occupied by the first synchronization signal and a second radio resource occupied by 

the first broadcast message, identity information of at least one second beam in the 

first cell, information of a third radio resource occupied by a second synchronization 

signal sent through the at least one second beam in the first cell, a total number of 

beams in the first cell, or information of a fourth radio resource occupied by a second 20 

broadcast message sent through the at least one second beam in the first cell. 

Optionally, as an embodiment, the terminal device further includes a 

processing module, configured to determine the identity information of the at least 

one second beam according to the at least one piece of information. 

Optionally, as an embodiment, the first broadcast message carries identity 25 

information of the first cell. 

Optionally, as an embodiment, the second detection module is specifically 

configured to: determine M second radio resources according to a first radio resource 

and a first relationship information set, herein, the first relationship information set 

includes M pieces of relationship information, i
th

 relationship information in the first 30 

relationship information set is used to indicate a relationship between a radio resource 

occupied by a synchronization signal sent through the first beam and a radio resource 

occupied by a broadcast message sent through the first beam, in an i
th

 cell of M cells, 
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a relationship between an i
th

 second radio resource of the M second radio resources 

and the first radio resource is the relationship indicated by the i
th

 relationship 

information in the first relationship information set, M is a positive integer, i is a 

positive integer less than or equal to M, and the M cells include the first cell; 

descramble N broadcast messages on the M second radio resources with the identity 5 

information of the first beam, herein, N is a positive integer less than or equal to M; 

and detect the first broadcast message from K broadcast messages descrambled 

successfully, herein, K is a positive integer less than or equal to N. 

Optionally, as an embodiment, K=1, where the second detection module is 

specifically configured to determine a broadcast message descrambled successfully as 10 

the first broadcast message. 

Optionally, as an embodiment, K>1, where a j
th

 broadcast message of the K 

broadcast messages carries relationship information between a radio resource 

occupied by the j
th

 broadcast message and a radio resource occupied by a 

synchronization signal sent through the first beam in a cell where the j
th

 broadcast 15 

message is located, j is a positive integer less than or equal to K. The second detection 

module is specifically configured to determine a third broadcast message of the K 

broadcast messages as the first broadcast message, herein, a relationship between a 

radio resource occupied by the third broadcast message and the first radio resource is 

the relationship information carried in the third broadcast message. 20 

Optionally, as an embodiment, the first relationship information set is a pre-

configured relationship information set. 

It is to be understood that the above-mentioned and other operations and/or 

functions of the respective units in the terminal device according to an embodiment of 

the disclosure illustrated in FIG. 6 are respectively intended to implement the 25 

corresponding processes performed by the terminal device in the aforementioned 

method for transmitting the signal. For brevity, descriptions are not repeated herein. 

FIG. 7 is a schematic structure diagram of a terminal device according to an 

embodiment of the disclosure. The terminal device 700 includes a memory 710, a 

processor 720 and a transceiver 730. 30 

The memory 710 is configured to store a program. 

The processor 720 is configured to execute the program stored in the memory 

710. 
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When executing the program stored in the memory 710, the processor 720 is 

specifically configured to detect a first synchronization signal in a first cell, herein, 

the first synchronization signal carries identity information of a first beam for sending 

the first synchronization signal. 

The processor 720 is further configured to detect a first broadcast message 5 

sent through the first beam, according to the identity information of the first beam. 

In the embodiments of the disclosure, a synchronization signal received by the 

terminal device from the network device carries identifier information of a beam in a 

cell. Thus, after acquiring an identity of a beam through a synchronization signal sent 

by the network device, the terminal device can detect a corresponding broadcast 10 

message according to the identity of the beam, so that a common signal may be 

transmitted through multiple beams in a cell, thereby obtaining a beam forming gain, 

and finally improving the signal transmission quality. 

Optionally, as an embodiment, the first broadcast message carries at least one 

piece of information of: first relationship information between a first radio resource 15 

occupied by the first synchronization signal and a second radio resource occupied by 

the first broadcast message, identity information of at least one second beam in the 

first cell, information of a third radio resource occupied by a second synchronization 

signal sent through the at least one second beam in the first cell, a total number of 

beams in the first cell, or information of a fourth radio resource occupied by a second 20 

broadcast message sent through the at least one second beam in the first cell. 

Optionally, as an embodiment, the processor 720 is further configured to 

determine the identity information of the at least one second beam according to the at 

least one piece of information. 

Optionally, as an embodiment, the first broadcast message carries identity 25 

information of the first cell. 

Optionally, as an embodiment, the processor 720 is specifically configured to: 

determine M second radio resources according to a first radio resource and a first 

relationship information set, herein, the first relationship information set includes M 

pieces of relationship information, i
th

 relationship information in the first relationship 30 

information set is used to indicate a relationship between a radio resource occupied by 

a synchronization signal sent through the first beam and a radio resource occupied by 

a broadcast message sent through the first beam, in an i
th

 cell of M cells, a relationship 
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between an i
th

 second radio resource of the M second radio resources and the first 

radio resource is the relationship indicated by the i
th

 relationship information in the 

first relationship information set, M is a positive integer, i is a positive integer less 

than or equal to M, and the M cells include the first cell; descramble N broadcast 

messages on the M second radio resources with the identity information of the first 5 

beam, herein, N is a positive integer less than or equal to M; and detect the first 

broadcast message from K broadcast messages descrambled successfully, herein, K is 

a positive integer less than or equal to N. 

Optionally, as an embodiment, K=1, where the processor 720 is specifically 

configured to determine a broadcast message descrambled successfully as the first 10 

broadcast message. 

Optionally, as an embodiment, K>1, where a j
th

 broadcast message of the K 

broadcast messages carries relationship information between a radio resource 

occupied by the j
th

 broadcast message and a radio resource occupied by a 

synchronization signal sent through the first beam in a cell where the j
th

 broadcast 15 

message is located, herein, j is a positive integer less than or equal to K. The 

processor 720 is specifically configured to: determine a third broadcast message of the 

K broadcast messages as the first broadcast message, herein, a relationship between a 

radio resource occupied by the third broadcast message and the first radio resource is 

the relationship information carried in the third broadcast message. 20 

Optionally, as an embodiment, the first relationship information set is a pre-

configured relationship information set. 

It is to be understood that the terminal device according to an embodiment of 

the disclosure illustrated in FIG. 7 may correspond to the terminal device according to 

an embodiment of the disclosure illustrated in FIG. 6, and the above-mentioned and 25 

other operations and/or functions of the respective units in the terminal device 

according to an embodiment of the disclosure illustrated in FIG. 7 are respectively 

intended to implement the corresponding processes performed by the terminal device 

in the aforementioned method for transmitting the signal. For brevity, descriptions are 

not repeated herein. 30 

Those of ordinary skill in the art will appreciate that the units and algorithm 

operations of various examples described in combination with the embodiments 

disclosed herein can be implemented in electronic hardware or a combination of 
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computer software and electronic hardware. Whether these functions are performed in 

the form of hardware or software depends on specific application and design 

constraints of the technical solution. Those skilled in the art can use different methods 

for implementing the described functions for each particular application, but such 

implementation should not be considered to be beyond the scope of the disclosure. 5 

Those skilled in the art can clearly understand that for the convenience and 

brevity of the description, the specific working process of the system, device and unit 

described above may refer to the corresponding process in the foregoing method 

embodiment, and details are not described herein again. 

In several embodiments provided by the disclosure, it is to be understood that 10 

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

example, the device embodiments described above are merely illustrative. For 

example, the division of the unit is only a logical function division. In actual 

implementation, there may be another division manner. For example, multiple units or 

components may be combined or may be integrated into another system, or some 15 

features may be ignored or not executed. In addition, coupling or direct coupling or 

communication connection displayed or discussed may be indirect coupling or 

communication connection between devices or units through some interfaces, and 

may be electrical, mechanical or otherwise. 

The units described as separate components may or may not be physically 20 

separated, and the components displayed as units may or may not be physical units, 

that is, may be located in one place, or may be distributed to multiple network units. 

Some or all of the units may be selected according to actual needs to achieve the 

purpose of the solutions of the embodiments. 

In addition, each functional unit in each embodiment of the disclosure may be 25 

integrated into one processing unit, or each unit may exist physically separately, or 

two or more units may be integrated into one unit. 

The functions may be stored in a computer-readable storage medium if being 

implemented in the form of a software functional unit and sold or used as a standalone 

product. Based on such understanding, the essence of the technical solution of the 30 

disclosure or a part contributing to the prior art or a part of the technical solution may 

be embodied in the form of a software product, which is stored in a storage medium, 

including a plurality of instructions used to cause a computer device (which may be a 
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personal computer, server, or network device, etc.) to perform all or part of the 

operations of the methods described in various embodiments of the disclosure. The 

foregoing storage medium includes: a U disk, a mobile hard disk, a Read-Only 

Memory (ROM), a Random Access Memory (RAM), a magnetic disk, or an optical 

disk, and the like, which may store a program code. 5 

The above is only the specific implementation manner of the disclosure, but 

the scope of protection of the disclosure is not limited thereto. Any person skilled in 

the art can easily think of changes or replacements within the technical scope 

disclosed by the disclosure, which should be covered by the scope of protection of the 

disclosure. Therefore, the scope of protection of the disclosure should be determined 10 

by the scope of protection of the claims. 
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CLAIMS 

 

1.  A method for transmitting a signal, comprising: 

sending, by a network device, a first synchronization signal of a first cell 

through a first beam, the first synchronization signal carrying identity information of 

the first beam; and 

sending, by the network device through the first beam, a first broadcast message 

scrambled with the identity information of the first beam, the first broadcast message 

carrying at least one of a location of a time domain resource or a location of a frequency 

domain resource occupied by a second synchronization signal sent through at least one 

second beam in the first cell. 

 

2.  The method of claim 1, wherein the first broadcast message further carries at least 

one of: relationship information between a radio resource occupied by the first 

synchronization signal and a radio resource occupied by the first broadcast message, 

identity information of the at least one second beam in the first cell, or a total number 

of beams in the first cell. 

 

3. The method of claim 1, wherein the first broadcast message further carries 

information of a radio resource occupied by a second broadcast message sent through 

the at least one second beam in the first cell. 

 

4.  The method of any one of claims 1 to 3, wherein the first broadcast message further 

carries identity information of the first cell. 

 

5.  A method for transmitting a signal, comprising: 

detecting, by a terminal device, a first synchronization signal in a first cell, the 

first synchronization signal carrying identity information of a first beam for sending the 

first synchronization signal; and 

detecting, by the terminal device, a first broadcast message sent through the first 

beam, according to the identity information of the first beam, the first broadcast 

message carrying at least one of a location of a time domain resource or a location of a 

frequency domain resource occupied by a second synchronization signal sent through 

at least one second beam in the first cell. 
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6.  The method of claim 5, wherein the first broadcast message further carries at least 

one piece of information of: first relationship information between a radio resource 

occupied by the first synchronization signal and a radio resource occupied by the first 

broadcast message, identity information of the at least one second beam in the first cell, 

or a total number of beams in the first cell. 

 

7. The method of claim 5, wherein the first broadcast message further carries 

information of a radio resource occupied by a second broadcast message sent through 

the at least one second beam in the first cell. 

 

8.  The method of claim 6 or 7, further comprising: 

determining, by the terminal device, the identity information of the at least one 

second beam according to the information carried in the first broadcast message. 

 

9.  The method of any one of claims 5 to 8, wherein the first broadcast message further 

carries identity information of the first cell. 

 

10.  The method of any one of claims 5 to 9, wherein detecting, by the terminal device, 

the first broadcast message according to the identity information of the first beam 

comprises: 

determining, by the terminal device, M radio resources to be detected according 

to a radio resource occupied by the first synchronization signal and a first relationship 

information set, the first relationship information set comprising M pieces of 

relationship information, ith relationship information in the first relationship 

information set being used to indicate a relationship between a radio resource occupied 

by a synchronization signal sent through the first beam and a radio resource occupied 

by a broadcast message sent through the first beam, in an ith cell of M cells, a 

relationship between an ith radio resource to be detected of the M radio resources to be 

detected and the radio resource occupied by the first synchronization signal being the 

relationship indicated by the ith relationship information in the first relationship 

information set, M being a positive integer, i being a positive integer less than or equal 

to M, and the M cells comprising the first cell; 
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descrambling, by the terminal device, N broadcast messages on the M radio 

resources to be detected with the identity information of the first beam, N being a 

positive integer less than or equal to M; and 

detecting, by the terminal device, the first broadcast message from K broadcast 

messages descrambled successfully, K being a positive integer less than or equal to N. 

 

11.  The method of claim 10, wherein K=1, and 

detecting, by the terminal device, the first broadcast message from K broadcast 

messages descrambled successfully comprises: 

determining, by the terminal device, a broadcast message descrambled 

successfully as the first broadcast message. 

 

12.  The method of claim 10, wherein K>1, and 

a jth broadcast message of the K broadcast messages carries relationship 

information between a radio resource occupied by the jth broadcast message and a radio 

resource occupied by a synchronization signal sent through the first beam in a cell 

where the jth broadcast message is located, j being a positive integer less than or equal 

to K; 

wherein detecting, by the terminal device, the first broadcast message from K 

broadcast messages descrambled successfully comprises: 

determining, by the terminal device, a third broadcast message of the K 

broadcast messages as the first broadcast message, a relationship between a radio 

resource occupied by the third broadcast message and the radio resource occupied by 

the first synchronization signal being the relationship information carried in the third 

broadcast message. 

 

 

13. The method of any one of claims 5 to 12, wherein a time domain resource for the 

first synchronization signal sent through the first beam in the first cell is different from 

a time domain resource for the first broadcast message sent through the first beam in 

the first cell;  

a frequency domain resource for the first synchronization signal sent through 

the first beam in the first cell is different from a frequency domain resource for the first 

broadcast message sent through the first beam in the first cell; or 
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a time domain resource for the first synchronization signal sent through the first 

beam in the first cell is different from a time domain resource for the first broadcast 

message sent through the first beam in the first cell and a frequency domain resource 

for the first synchronization signal sent through the first beam in the first cell is different 

from a frequency domain resource for the first broadcast message sent through the first 

beam in the first cell. 

 

14. The method of any one of claims 5 to 13, wherein relationship information between 

a time domain resource for the first synchronization signal and a time domain resource 

for the first broadcast message is preset;  

relationship information between a frequency domain resource for the first 

synchronization signal and a frequency domain resource for the first broadcast message 

is preset; or 

relationship information between a time domain resource for the first 

synchronization signal and a time domain resource for the first broadcast message is 

preset and relationship information between a frequency domain resource for the first 

synchronization signal and a frequency domain resource for the first broadcast message 

is preset. 

 

15. The method of claim 14, wherein the relationship information between the time 

domain resource for the first synchronization signal and the time domain resource for 

the first broadcast message comprises: an offset between a location of the time domain 

resource for the first synchronization signal and a location of the time domain resource 

for the first broadcast message;  

the relationship information between the frequency domain resource for the first 

synchronization signal and the frequency domain resource for the first broadcast 

message comprises: an offset between a location of the frequency domain resource for 

the first synchronization signal and a location of the frequency domain resource for the 

first broadcast message; or 

the relationship information between the time domain resource for the first 

synchronization signal and the time domain resource for the first broadcast message 

comprises: an offset between a location of the time domain resource for the first 

synchronization signal and a location of the time domain resource for the first broadcast 

message; and the relationship information between the frequency domain resource for 
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the first synchronization signal and the frequency domain resource for the first 

broadcast message comprises: an offset between a location of the frequency domain 

resource for the first synchronization signal and a location of the frequency domain 

resource for the first broadcast message. 

 

16.  A network device, comprising: 

a first sending module, configured to send a first synchronization signal of a 

first cell through a first beam, the first synchronization signal carrying identity 

information of the first beam; and 

a second sending module, configured to send a first broadcast message 

scrambled with the identity information of the first beam, through the first beam, the 

first broadcast message carrying at least one of a location of a time domain resource or 

a location of a frequency domain resource occupied by a second synchronization signal 

sent through at least one second beam in the first cell. 

 

17.  The network device of claim 16, wherein the first broadcast message further carries 

at least one of: relationship information between a first radio resource occupied by the 

first synchronization signal and a second radio resource occupied by the first broadcast 

message, identity information of the at least one second beam in the first cell, or a total 

number of beams in the first cell. 

 

18. The network device of claim 16, wherein the first broadcast message further carries 

information of a radio resource occupied by a second broadcast message sent through 

the at least one second beam in the first cell. 

 

19.  The network device of any one of claims 16 to 18, wherein the first broadcast 

message further carries identity information of the first cell. 

 

20.  A terminal device, comprising: 

a first detection module, configured to detect a first synchronization signal in a 

first cell, the first synchronization signal carrying identity information of a first beam 

for sending the first synchronization signal; and 

a second detection module, configured to detect a first broadcast message sent 

through the first beam, according to the identity information of the first beam, the first 
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broadcast message carrying at least one of a location of a time domain resource or a 

location of a frequency domain resource occupied by a second synchronization signal 

sent through at least one second beam in the first cell. 

 

21.  The terminal device of claim 20, wherein the first broadcast message further carries 

at least one piece of information of: first relationship information between a first radio 

resource occupied by the first synchronization signal and a second radio resource 

occupied by the first broadcast message, identity information of the at least one second 

beam in the first cell, or a total number of beams in the first cell. 

 

22. The terminal device of claim 20, wherein the first broadcast message further carries 

information of a radio resource occupied by a second broadcast message sent through 

the at least one second beam in the first cell. 

 

23.  The terminal device of claim 21 or 22, further comprising a processing module, 

configured to determine the identity information of the at least one second beam 

according to the information carried in the first broadcast message. 

 

24.  The terminal device of any one of claims 20 to 23, wherein the first broadcast 

message further carries identity information of the first cell. 

 

25.  The terminal device of any one of claims 20 to 24, wherein the second detection 

module is specifically configured to: 

determine M second radio resources according to a first radio resource and a 

first relationship information set, the first relationship information set comprising M 

pieces of relationship information, ith relationship information in the first relationship 

information set being used to indicate a relationship between a radio resource occupied 

by a synchronization signal sent through the first beam and a radio resource occupied 

by a broadcast message sent through the first beam, in an ith cell of M cells, a 

relationship between an ith second radio resource of the M second radio resources and 

the first radio resource being the relationship indicated by the ith relationship 

information in the first relationship information set, M being a positive integer, i being 

a positive integer less than or equal to M, and the M cells comprising the first cell; 
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descramble N broadcast messages on the M second radio resources with the 

identity information of the first beam, N being a positive integer less than or equal to 

M; and 

detect the first broadcast message from K broadcast messages descrambled 

successfully, K being a positive integer less than or equal to N. 

 

26.  The terminal device of claim 25, wherein K=1, and 

the second detection module is specifically configured to determine a broadcast 

message descrambled successfully as the first broadcast message. 

 

27.  The terminal device of claim 25, wherein K>1, and 

a jth broadcast message of the K broadcast messages carries relationship 

information between a radio resource occupied by the jth broadcast message and a radio 

resource occupied by a synchronization signal sent through the first beam in a cell 

where the jth broadcast message is located, j being a positive integer less than or equal 

to K; 

wherein the second detection module is specifically configured to determine a 

third broadcast message of the K broadcast messages as the first broadcast message, a 

relationship between a radio resource occupied by the third broadcast message and the 

first radio resource being the relationship information carried in the third broadcast 

message. 

 

28.  The terminal device of any one of claims 25 to 27, wherein the first relationship 

information set is a pre-configured relationship information set. 

 

29. The terminal device of any one of claims 20 to 28, a time domain resource for the 

first synchronization signal sent through the first beam in the first cell is different from 

a time domain resource for the first broadcast message sent through the first beam in 

the first cell;  

a frequency domain resource for the first synchronization signal sent through 

the first beam in the first cell is different from a frequency domain resource for the first 

broadcast message sent through the first beam in the first cell; or 

a time domain resource for the first synchronization signal sent through the first 

beam in the first cell is different from a time domain resource for the first broadcast 
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message sent through the first beam in the first cell and a frequency domain resource 

for the first synchronization signal sent through the first beam in the first cell is different 

from a frequency domain resource for the first broadcast message sent through the first 

beam in the first cell. 

 

30. The terminal device of any one of claims 20 to 29, wherein relationship information 

between a time domain resource for the first synchronization signal and a time domain 

resource for the first broadcast message is preset;  

relationship information between a frequency domain resource for the first 

synchronization signal and a frequency domain resource for the first broadcast message 

is preset; or 

relationship information between a time domain resource for the first 

synchronization signal and a time domain resource for the first broadcast message is 

preset and relationship information between a frequency domain resource for the first 

synchronization signal and a frequency domain resource for the first broadcast message 

is preset. 

 

31. The terminal device of claim 30, wherein the relationship information between the 

time domain resource for the first synchronization signal and the time domain resource 

for the first broadcast message comprises: an offset between a location of the time 

domain resource for the first synchronization signal and a location of the time domain 

resource for the first broadcast message;  

the relationship information between the frequency domain resource for the first 

synchronization signal and the frequency domain resource for the first broadcast 

message comprises: an offset between a location of the frequency domain resource for 

the first synchronization signal and a location of the frequency domain resource for the 

first broadcast message; or 

the relationship information between the time domain resource for the first 

synchronization signal and the time domain resource for the first broadcast message 

comprises: an offset between a location of the time domain resource for the first 

synchronization signal and a location of the time domain resource for the first broadcast 

message; and the relationship information between the frequency domain resource for 

the first synchronization signal and the frequency domain resource for the first 
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broadcast message comprises: an offset between a location of the frequency domain 

resource for the first synchronization signal and a location of the frequency domain 

resource for the first broadcast message.  

 




