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METHOD AND DEVICE FOR TRANSMITTING DATA IN 

INTERNET OF VEHICLES SYSTEM 

 
 5 

TECHNICAL FIELD 

 
Embodiments of the disclosure relate to communications, and more 

particularly to a method and device for transmitting data in a Vehicle-to-Everything 

(V2X) system. 10 

 
 

BACKGROUND 

 
In an existing Long Term Evolution (LTE) system, a mobile station may 15 

initiate a connection establishment process to a network side through a Radio 

Resource Control (RRC) connection request after completing uplink synchronization 

and uplink resource application through random access. At this moment, the mobile 

station may carry its own identification information (a System Architecture 

Evolution-Temporary Mobile Subscriber Identity (S-TMSI)) to identify itself to the 20 

network side for a network to recognize. Such an Identifier (ID) is allocated by a core 

network, and is formed by a Mobility Management Entity (MME) Code (mmec)+an 

MME-Temporary Mobile Subscriber Identity (m-TMSI). Herein, the mmec refers to 

information of the MME, and the m-TMSI refers to a unique ID of the mobile station. 

Meanwhile, the mobile station may report a selected Public Land Mobile Network 25 

(PLMN). After acquiring the S-TMSI of the mobile station, a base station device at 

the network side notifies the MME through S1 signaling to judge by the MME 

whether the mobile station is legal or not. 

At present, the 3rd Generation Partnership Project (3GPP) is discussing 

introduction of V2X communication based on an LTE system, wherein access of a 30 

V2X terminal is a key problem in the whole communication flow. However, a future 

V2X communication system is not deployed by only one operator, and the V2X 

terminal is required to simultaneously access systems of multiple operators and 

transmit data to or receive data from networks of the multiple operators. Therefore, 

how to enable a V2X terminal to access a V2X network is a technical problem urgent 35 
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to be solved. 

 
 

SUMMARY 

 5 
The disclosure provides a method and device for transmitting data in a V2X 

system, which may ensure that a V2X terminal successfully accesses a 

communication network and may also ensure that terminal device timely knows about 

information of another operator in the network to enable the terminal device to 

simultaneously transmit data to networks of multiple operators or receive data from 10 

the networks of the multiple operators. 

A first aspect provides a method for transmitting data in a V2X system. 

According to the method, a terminal device establishes a radio resource connection 

with network equipment containing a found serving cell, the network equipment being 

deployed by a first operator; the terminal device receives information of a second 15 

operator from the network equipment, the information of the second operator 

including at least one of identification information or frequency resource information; 

and the terminal device receives data transmitted by the first operator, and/or, the 

terminal device receives data transmitted by the second operator according to the 

information of the second operator. 20 

Optionally, the information of the second operator is transmitted to the 

terminal device by the network equipment when information indicating that the 

terminal device passes authentication and verification is received from core network 

equipment. 

Therefore, according to the method for transmitting data in the V2X system in 25 

the embodiments of the disclosure, access of the terminal device may be implemented, 

and meanwhile, it may be ensured that the terminal device timely knows about 

information of another operator in a network to enable the terminal device to 

simultaneously transmit data to networks of multiple operators or receive data from 

the networks of the multiple operators. 30 

In combination with the first aspect, in a first possible implementation mode 

of the first aspect, a communication network to which the serving cell belongs may be 

deployed by the first operator and the second operator. 

In combination with the first aspect and the abovementioned implementation 
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mode, in a second possible implementation mode of the first aspect, the operation that 

the terminal device establishes the radio resource connection with the network 

equipment containing the found serving cell may include that: the terminal device 

transmits at least one of the following information to the network equipment: identity 

information of the terminal device, connection establishment cause information or 5 

terminal type information. 

Herein, the identity information of the terminal device may be configured for 

the core network equipment to authenticate the terminal device, the connection 

establishment cause information may be configured to indicate a cause for 

establishment of the radio resource connection, and the terminal type information may 10 

be configured to identify a type of the terminal device. 

In combination with the second possible implementation mode of the first 

aspect, in a third possible implementation mode of the first aspect, the operation that 

the terminal device transmits at least one of the following information to the terminal 

device: the identity information of the terminal device, the connection establishment 15 

cause information or the terminal type information may include that: the terminal 

device transmits a connection establishment request message to the network 

equipment, the connection establishment request message including at least one of the 

following information: the identity information of the terminal device, the connection 

establishment cause information or the terminal type information; or, the terminal 20 

device transmits a connection establishment completion message to the network 

equipment, the connection establishment completion message including at least one of 

the following information: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information. 

In combination with the first aspect and the abovementioned implementation 25 

modes, in a fourth possible implementation mode of the first aspect, the method may 

further include that: the terminal device transmits request information for an operator 

to the network equipment, the request information being configured to request the 

network equipment to transmit the information of the second operator to the terminal 

device. 30 

The terminal device, when not storing the information of another operator of 

the network to be accessed to which the serving cell belongs, may request a network 

side via a corresponding ID to notify the terminal device of information of the another 
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operator of the serving cell. 

In combination with the first aspect and the abovementioned implementation 

modes, in a fifth possible implementation mode of the first aspect, the operation that 

the terminal device receives the information of the second operator from the network 

equipment may include that: the terminal device receives a reconfiguration message 5 

transmitted by the network equipment, the reconfiguration message including the 

information of the second operator. 

A second aspect provides a method for transmitting data in a V2X system. 

According to the method, network equipment establishes a radio resource connection 

with a terminal device, the network equipment being a network equipment containing 10 

a serving cell for the terminal device and the network equipment being deployed by a 

first operator; the network equipment transmits identity information of the terminal 

device to core network equipment for the core network equipment to authenticate and 

verify the terminal device according to the identity information of the terminal device; 

and the network equipment transmits information of a second operator to the terminal 15 

device when receiving information indicating successful authentication and 

verification from the core network equipment, the information of the second operator 

including at least one of identification information or frequency resource information. 

Therefore, according to the method for transmitting data in the V2X system in 

the embodiments of the disclosure, access of the terminal device may be implemented, 20 

and meanwhile, it may be ensured that the terminal device timely knows about 

information of another operator in a network to enable the terminal device to 

simultaneously transmit data to networks of multiple operators or receive data from 

the networks of the multiple operators. 

In combination with the second aspect, in a first possible implementation 25 

mode of the second aspect, a communication network to which the serving cell 

belongs may be deployed by the first operator and the second operator. 

In combination with the second aspect or the abovementioned implementation 

mode, in a second possible implementation mode of the second aspect, the operation 

that the network equipment establishes the radio resource connection with the 30 

terminal device may include that: the network equipment receives at least one of the 

following information transmitted by the terminal device: identity information of the 

terminal device, connection establishment cause information or terminal type 
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information, wherein the connection establishment cause information may be 

configured to indicate a cause for establishment of the radio resource connection, and 

the terminal type information may be configured to identify a type of the terminal 

device. 

In combination with the second possible implementation mode of the second 5 

aspect, in a third possible implementation mode of the second aspect, the operation 

that the network equipment transmits the identity information of the terminal device 

to the core network equipment when the network equipment receives the identity 

information of the terminal device and the terminal type information from the 

terminal device may include that: the network equipment forwards the received 10 

identity information of the terminal device and terminal type information to the core 

network equipment. 

In combination with the second aspect or the abovementioned implementation 

modes, in a fourth possible implementation mode of the second aspect, the method 

may further include that: the network equipment determines the type of the terminal 15 

device according to a type of a frequency resource occupied when the radio resource 

connection is established with the terminal device; and the network equipment 

transmits the identification information identifying the type of the terminal device to 

the core network equipment. 

In combination with the second possible implementation mode of the second 20 

aspect, in a fifth possible implementation mode of the second aspect, the operation 

that the network equipment receives at least one of the following information 

transmitted by the terminal device: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information may 

include that: the terminal device receives a connection establishment request message 25 

transmitted by the terminal device, the connection establishment request message 

including at least one of the following information: the identity information of the 

terminal device, the connection establishment cause information or the terminal type 

information; or, the network equipment receives a connection establishment 

completion message transmitted by the terminal device, the connection establishment 30 

completion message including at least one of the following information: the identity 

information of the terminal device, the connection establishment cause information or 

the terminal type information. 
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In combination with the second aspect and the abovementioned possible 

implementation modes, in a sixth possible implementation mode of the second aspect, 

the operation that the information of the second operator is transmitted to the terminal 

device may include that: when request information for an operator transmitted by the 

terminal device is received, the information of the second operator is transmitted to 5 

the terminal device. 

In combination with the second aspect and the abovementioned possible 

implementation modes, in a seventh possible implementation mode of the second 

aspect, the method may further include that: the network equipment receives the 

information of the second operator from the core network equipment. 10 

A third aspect provides a method for transmitting data in a V2X system. 

According to the method, core network equipment receives identity information of a 

terminal device from network equipment, the network equipment being network 

equipment containing a serving cell for the terminal device and the network 

equipment being deployed by a first operator; the core network equipment 15 

authenticates and verifies the terminal device according to the identity information of 

the terminal device; and when the terminal device passes authentication and 

verification, the core network equipment transmits information indicating successful 

authentication and verification to the network equipment for the network equipment 

to transmit information of a second operator to the terminal device when receiving the 20 

information indicating the successful authentication and verification, the information 

of the second operator including at least one of identification information or 

frequency resource information. 

Therefore, according to the method for transmitting data in the V2X system in 

the embodiments of the disclosure, access of the terminal device may be implemented, 25 

and meanwhile, it may be ensured that the terminal device timely knows about 

information of another operator in a network to enable the terminal device to 

simultaneously transmit data to networks of multiple operators or receive data from 

the networks of the multiple operators. 

In combination with the third aspect, in a first possible implementation mode 30 

of the third aspect, the method may further include that: the core network equipment 

transmits the information of the second operator to the network equipment. 

In combination with the third aspect and the abovementioned implementation 
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mode, in a second possible implementation mode of the third aspect, a communication 

network to which the serving cell belongs may be deployed by the first operator and 

the second operator. 

A fourth aspect provides a terminal device configured to execute the method in 

the first aspect or any possible implementation mode of the first aspect, specifically 5 

including units configured to execute the method in the first aspect or any possible 

implementation mode of the first aspect. 

A fifth aspect provides network equipment configured to execute the method 

in the second aspect or any possible implementation mode of the second aspect, 

specifically including units configured to execute the method in the second aspect or 10 

any possible implementation mode of the second aspect. 

A sixth aspect provides core network equipment configured to execute the 

method in the third aspect or any possible implementation mode of the third aspect, 

specifically including units configured to execute the method in the third aspect or 

any possible implementation mode of the third aspect. 15 

A seventh aspect provides a computer-readable medium configured to store a 

computer program, the computer program including instructions configured to 

execute the method in the first aspect or any possible implementation mode of the first 

aspect. 

An eighth aspect provides a computer-readable medium configured to store a 20 

computer program, the computer program including instructions configured to 

execute the method in the second aspect or any possible implementation mode of the 

second aspect. 

A ninth aspect provides a computer-readable medium configured to store a 

computer program, the computer program including instructions configured to 25 

execute the method in the third aspect or any possible implementation mode of the 

third aspect. 

 
 

BRIEF DESCRIPTION OF DRAWINGS 30 

 
In order to describe the technical solutions of the embodiments of the 

disclosure more clearly, the drawings required to be used in the embodiments of the 

disclosure will be simply introduced below. Obviously, the drawings described below 
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are only some embodiments of the disclosure. Other drawings may further be 

obtained by those skilled in the art according to these drawings without creative work. 

FIG. 1 is a schematic flowchart of a method for transmitting data in a V2X 

system according to an embodiment of the disclosure. 

FIG. 2 is a schematic block diagram of a terminal device according to an 5 

embodiment of the disclosure. 

FIG. 3 is a schematic block diagram of a terminal device according to another 

embodiment of the disclosure. 

FIG. 4 is a schematic block diagram of network equipment according to an 

embodiment of the disclosure. 10 

FIG. 5 is a schematic block diagram of network equipment according to 

another embodiment of the disclosure. 

FIG. 6 is a schematic block diagram of core network equipment according to 

an embodiment of the disclosure. 

FIG. 7 is a schematic block diagram of core network equipment according to 15 

an embodiment of the disclosure. 

 
 

DETAILED DESCRIPTION 

 20 
The technical solutions in the embodiments of the disclosure will be clearly 

and completely described below in combination with the drawings in the 

embodiments of the disclosure. Obviously, the described embodiments are not all 

embodiments but part of embodiments of the disclosure. All other embodiments 

obtained by those skilled in the art based on the embodiments in the disclosure 25 

without creative work shall fall within the scope of protection of the disclosure. 

In the embodiments of the disclosure, network equipment may be a base 

station, and may also be a Road Side Unit (RSU) capable of scheduling a V2X 

terminal device, and optionally, the RSU may be a device such as an intelligent traffic 

light and a traffic sign. 30 

A method for transmitting data in a V2X system in the embodiments of the 

disclosure is mainly applied to a process of establishing a connection between a 

vehicle and a network by a vehicle-mounted terminal when the vehicle is started in 

the V2X system, which is a preparation stage for transmitting data. The method for 
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transmitting data in the embodiments of the disclosure may be applied to a V2X 

system deployed by one or more operators. When the V2X system is deployed by 

multiple operators, possible deployment manners may be, but not limited to, the 

following manners: the multiple operators completely share a dedicated frequency 

band to deploy the V2X system; the multiple operators use frequencies in the 5 

dedicated frequency band for transmission, but frequency resources are independently 

allocated to each other; or the multiple operators still use their own existing frequency 

bands for transmission, and no dedicated frequency band resources are allocated. 

FIG. 1 is a schematic flowchart of a method for transmitting data in a V2X 

system according to an embodiment of the disclosure. As shown in FIG. 1, the method 10 

100 includes the following operations. 

In S110, a terminal device establishes a radio resource connection with 

network equipment containing a found serving cell, the network equipment being 

deployed by a first operator. 

The terminal device may select one serving cell in serving cells to access, 15 

namely establishing the radio resource connection with the network equipment, after 

being started. Optionally, the terminal device may transmit at least one of the 

following information to the network equipment in a process of establishing the radio 

resource connection with the network equipment: identity information of the terminal 

device, connection establishment cause information or terminal type information. The 20 

identity information of the terminal device is configured for core network equipment 

to authenticate the terminal device, the connection establishment cause information is 

configured to indicate a cause for establishment of the radio resource connection, and 

the terminal type information is configured to identify a type of the terminal device. 

For example, the terminal device may transmit a connection establishment 25 

request message and/or a connection establishment completion message to the 

network equipment, and the connection establishment request message and/or the 

connection establishment completion message may contain at least one of the 

abovementioned information. The connection establishment request message may be 

an RRC connection establishment request message, and the connection establishment 30 

completion message may be an RRC connection establishment completion message. 

In S120, the network equipment transmits identity information of the terminal 

device to the core network equipment for the core network equipment to authenticate 
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and verify the terminal device according to the identity information of the terminal 

device. 

Optionally, as an example, the identity information of the terminal device may 

be, for example, a Mobile Subscriber Identity (MSI) or a TMSI. The terminal device 

may add an ID identifying its own type in the connection establishment request 5 

message or the connection establishment completion message. For example, the ID 

may directly identify the terminal device to be a V2X type terminal device or further 

identify the terminal device to be a car, a truck or the like. 

Furthermore, the network equipment may determine the type of the terminal 

device according to a type of a frequency resource occupied when the radio resource 10 

connection is established with the terminal device. For example, if a V2X system 

dedicated frequency is used when the network equipment establishes the radio 

resource connection with the terminal device, the network equipment determines that 

the terminal device is a V2X terminal device. The network equipment may forward 

the terminal type information to the core network equipment when receiving the 15 

terminal type information transmitted by the terminal device, or the network 

equipment may transmit the identification information indicating the type of the 

terminal device to the core network equipment when deducing the type of the terminal 

device through an access frequency. For example, the network equipment may 

transmit the identification information identifying the type of the terminal device to 20 

the core network equipment through an S1 interface message, for example, an initial 

User Equipment (UE) message. 

In S130, the network equipment receives information indicating successful 

authentication from the core network equipment. 

The core network equipment performs authentication and verification based 25 

on information, for example, a registration PLMN ID and an ID of the terminal device, 

forwarded by the network equipment and reported by the terminal device to verify 

whether the terminal device is an authorized V2X terminal device or not. 

After successful authentication, the core network equipment may confirm that 

the terminal device is an authorized V2X terminal device through an S1 interface 30 

message, for example, an INITIAL CONTEXT SETUP REQUEST. 

In S140, the network equipment transmits information of a second operator to 

the terminal device, the information of the second operator including at least one of 
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identification information or frequency resource information. 

The network equipment may transmit the information of the second operator 

to the terminal device after receiving a message indicating a successful authentication 

from the core network equipment. For example, the information may be transmitted to 

the terminal device through air interface dedicated signaling such as a reconfiguration 5 

message. Other configuration information of the network equipment, for example, a 

bearer establishment related physical-layer configuration, a Media Access Control 

(MAC)-layer configuration or the like, is also transmitted at the same time. The 

second operator may be an operator deploying a communication network which is for 

the terminal device in S110 and to which the serving cell belongs, that is, the 10 

communication network which is for the terminal device and to which the serving cell 

belongs is deployed by both the first operator and the second operator. 

Optionally, identification information of the operators may be PLMN numbers 

of the operators. When the PLMN numbers of the operators form a one-to-one 

correspondence with frequency resources, only the PLMN number of the second 15 

operator may be transmitted to the terminal device or only frequency resource 

information of the second operator may be transmitted to the terminal device. 

Furthermore, the network equipment may transmit the information of the 

second operator to the terminal device only when receiving, from the terminal device, 

a request made for the network equipment, of transmitting the information of the 20 

second operator to the terminal device. 

Optionally, in S130, the core network equipment may contain the information 

of the second operator in the information, transmitted to the network equipment, 

indicating that the terminal device is an authorized V2X terminal device. The network 

equipment forwards the received information, transmitted by the core network 25 

equipment, of the second operator to the terminal device, or the network equipment 

may transmit, to the terminal device, the information of the second operator, which is 

configured through Operation Administration and Maintenance (OAM) or monitored. 

A terminal device according to an embodiment of the disclosure will be 

described below in combination with FIG. 2 in detail. As shown in FIG. 2, the terminal 30 

device 10 includes a communication establishment unit 11 and a transceiver unit 12. 

The communication establishment unit 11 is configured to establish a radio 

resource connection with network equipment containing a found serving cell, the 
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network equipment being deployed by a first operator. 

The transceiver unit 12 is configured to receive information of a second 

operator from the network equipment, the information of the second operator 

including at least one of identification information or frequency resource information. 

The transceiver unit 12 is further configured to receive data transmitted by the 5 

first operator, and/or, receive data transmitted by the second operator according to the 

information of the second operator. 

The terminal device of the embodiment of the disclosure establishes the radio 

resource connection with the network equipment, and receives information of another 

operator from the network equipment, so that data may be simultaneously transmitted 10 

to networks of multiple operators or data of the networks of multiple operators may be 

simultaneously received. 

In the embodiment of the disclosure, optionally a communication network to 

which the serving cell belongs is deployed by the first operator and the second 

operator. 15 

In the embodiment of the disclosure, optionally, the transceiver unit 12 is 

specifically configured to transmit at least one of the following information to the 

network equipment: identity information of the terminal device, connection 

establishment cause information or terminal type information. 

The identity information of the terminal device is configured for the core 20 

network equipment to authenticate the terminal device, the connection establishment 

cause information is configured to indicate a cause for establishment of the radio 

resource connection, and the terminal type information is configured to identify a type 

of the terminal device. 

In the embodiment of the disclosure, optionally, the transceiver unit 12 is 25 

specifically configured to transmit a connection establishment request message to the 

network equipment, the connection establishment request message including at least 

one of the following information: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information; or, to 

transmit a connection establishment completion message to the network equipment, 30 

the connection establishment completion message including at least one of the 

following information: the identity information of the terminal device, the connection 

establishment cause information or the terminal type information. 
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In the embodiment of the disclosure, optionally, the transceiver unit 12 is 

further configured to transmit request information for an operator to the network 

equipment, the request information being configured to request the network 

equipment to transmit the information of the second operator to the terminal device. 

In the embodiment of the disclosure, optionally, the transceiver unit 12 is 5 

further configured to receive a reconfiguration message transmitted by the network 

equipment, the reconfiguration message including the information of the second 

operator. 

It is noted that, in the embodiment of the disclosure, the communication 

establishment unit 11 may be implemented by a processor, and the transceiver unit 12 10 

may be implemented by a receiver and a transmitter. As shown in FIG. 3, the terminal 

device 100 may include a processor 101, a receiver 102, a transmitter 103 and a 

memory 104. The memory 104 may be configured to store one or more codes 

executed by the processor 101 or the like, and the processor 101 is configured to 

execute the one or more codes stored by the memory 104 to control the receiver 102 15 

to receive a signal and control the transmitter 103 to transmit a signal. 

Each component in the terminal device 100 is coupled together through a bus 

system 105. The bus system 105 includes a data bus, and further includes a power bus, 

a control bus and a state signal bus. 

The terminal device 10 shown in FIG. 2 and the terminal device 100 shown in 20 

FIG. 3 may implement each process implemented by the terminal device in the 

method embodiments shown in FIG. 1, which will not be elaborated herein for 

avoiding repetitions. 

FIG. 4 is a schematic block diagram of network equipment according to an 

embodiment of the disclosure. As shown in FIG. 4, the network equipment 20 includes 25 

a communication establishment unit 21 and a transceiver unit 22. 

The communication establishment unit 21 is configured to establish a radio 

resource connection with a terminal device, the network equipment being network 

equipment containing a serving cell for the terminal device and the network 

equipment being deployed by a first operator. 30 

The transceiver unit 22 is configured to transmit identity information of the 

terminal device to core network equipment for the core network equipment to 

authenticate and verify the terminal device according to the identity information of the 
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terminal device. 

The transceiver unit 22 is further configured to transmit information of a 

second operator to the terminal device when receiving information indicating 

successful authentication and verification from the core network equipment, the 

information of the second operator including at least one of identification information 5 

or frequency resource information. 

The network equipment of the embodiment of the disclosure establishes the 

radio resource connection with the terminal device, and transmits information of 

another operator to the terminal device, so that the terminal device may 

simultaneously transmit data to networks of multiple operators or receive data from 10 

the networks of multiple operators. 

In the embodiment of the disclosure, optionally, a communication network to 

which the serving cell belongs is deployed by the first operator and the second 

operator. 

In the embodiment of the disclosure, optionally, the transceiver unit 22 is 15 

further configured to receive at least one of the following information transmitted by 

the terminal device: identity information of the terminal device, connection 

establishment cause information or terminal type information. The connection 

establishment cause information is configured to indicate a cause for establishment of 

the radio resource connection, and the terminal type information is configured to 20 

identify a type of the terminal device. 

In the embodiment of the disclosure, optionally, when the transceiver unit 22 

receives the identity information of the terminal device and the terminal type 

information from the terminal device, the transceiver unit 22 is specifically configured 

to forward the received identity information of the terminal device and terminal type 25 

information to the core network equipment. 

In the embodiment of the disclosure, optionally, the communication 

establishment unit 21 is further configured to determine the type of the terminal 

device according to a type of a frequency resource occupied when the radio resource 

connection is established with the terminal device. The transceiver unit 22 is further 30 

configured to transmit the identification information identifying the type of the 

terminal device to the core network equipment. 

In the embodiment of the disclosure, optionally, the transceiver unit 22 is 
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specifically configured to receive a connection establishment request message 

transmitted by the terminal device, the connection establishment request message 

including at least one of the following information: the identity information of the 

terminal device, the connection establishment cause information or the terminal type 

information; or, receive a connection establishment completion message transmitted 5 

by the terminal device, the connection establishment completion message including at 

least one of the following information: the identity information of the terminal device, 

the connection establishment cause information or the terminal type information. 

In the embodiment of the disclosure, optionally, the transceiver unit 22 is 

specifically configured to transmit the information of the second operator to the 10 

terminal device, when request information for an operator transmitted by the terminal 

device is received. 

In the embodiment of the disclosure, optionally, the transceiver unit 22 is 

further configured to receive the information of the second operator from the core 

network equipment. 15 

It is noted that, in the embodiment of the disclosure, the communication 

establishment unit 21 may be implemented by a processor, and the transceiver unit 22 

may be implemented by a receiver and a transmitter. As shown in FIG. 5, network 

equipment 200 may include a processor 201, a receiver 202, a transmitter 203 and a 

memory 204. The memory 204 may be configured to store one or more codes 20 

executed by the processor 201 or the like, and the processor 201 is configured to 

execute the one or more codes stored by the memory 204 to control the receiver 202 

to receive a signal and control the transmitter 203 to transmit a signal. 

Each component in the network equipment 200 is coupled together through a 

bus system 205. The bus system 205 includes a data bus, and further includes a power 25 

bus, a control bus and a state signal bus. 

The network equipment 20 shown in FIG. 4 and the network equipment 200 

shown in FIG. 5 may implement each process implemented by the network equipment 

in the method embodiments shown in FIG. 1, which will not be elaborated herein for 

avoiding repetitions. 30 

FIG. 6 illustrates core network equipment according to an embodiment of the 

disclosure. As shown in FIG. 6, the core network equipment 30 includes a transceiver 

unit 31 and an authentication unit 32. 
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The transceiver unit 31 is configured to receive identity information of 

terminal device from network equipment, the network equipment being network 

equipment containing a serving cell for the terminal device and the network 

equipment being deployed by a first operator. 

The authentication unit 32 is configured to authenticate and verify the terminal 5 

device according to the identity information of the terminal device. 

The transceiver unit 31 is further configured to, when the terminal device 

passes authentication and verification of the authentication unit, transmit information 

indicating successful authentication and verification to the network equipment for the 

network equipment to transmit information of a second operator to the terminal device 10 

when receiving the information indicating the successful authentication and 

verification, the information of the second operator including at least one of 

identification information or frequency resource information. 

When the terminal device passes authentication, the core network equipment 

of the embodiment of the disclosure transmits the information indicating the 15 

successful authentication to the network equipment for the network equipment to 

transmit information of another operator to the terminal device when receiving the 

information, so that the terminal device may simultaneously transmit data to networks 

of multiple operators or receive data from the networks of the multiple operators. 

In the embodiment of the disclosure, optionally, the transceiver unit 31 is 20 

further configured to transmit the information of the second operator to the network 

equipment. 

In the embodiment of the disclosure, optionally, a communication network to 

which the serving cell belongs is deployed by the first operator and the second 

operator. 25 

It is noted that, in the embodiment of the disclosure, the transceiver unit 31 

may be implemented by a receiver and a transmitter, and the authentication unit 32 

may be implemented by a processor. As shown in FIG. 7, core network equipment 300 

may include a processor 301, a receiver 302, a transmitter 303 and a memory 304. 

The memory 304 may be configured to store one or more codes executed by the 30 

processor 301 or the like, and the processor 301 is configured to execute the one or 

more codes stored by the memory 304 to control the receiver 302 to receive a signal 

and control the transmitter 303 to transmit a signal. 
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Each component in the core network equipment 300 is coupled together 

through a bus system 305. The bus system 305 includes a data bus, and further 

includes a power bus, a control bus and a state signal bus. 

The core network equipment 30 shown in FIG. 6 and the core network 

equipment 300 shown in FIG. 7 may implement each process implemented by the 5 

network equipment in the method embodiments shown in FIG. 1, which will not be 

elaborated herein for avoiding repetitions. 

Those skilled in the art may realize that the units and algorithm steps of each 

example described in combination with the embodiments disclosed in the disclosure 

may be implemented by electronic hardware or a combination of computer software 10 

and the electronic hardware. Whether these functions are executed in a hardware or 

software manner depends on specific applications and design constraints of the 

technical solutions. Those skilled in the art may realize the described functions for 

each specific application by virtue of different methods, but such realization shall fall 

within the scope of the disclosure. 15 

Those skilled in the art may clearly know that specific working processes of 

the system, device and unit described above may refer to the corresponding processes 

in the method embodiments for convenient and brief description and will not be 

elaborated herein. 

In some embodiments provided by the application, it should be understood 20 

that the disclosed system, device and method may be implemented in another manner. 

For example, the device embodiment described above is only schematic, and for 

example, division of the units is only logic function division, and other division 

manners may be adopted during practical implementation. For example, multiple units 

or components may be combined or integrated into another system, or some 25 

characteristics may be neglected or not executed. In addition, coupling or direct 

coupling or communication connection between each displayed or discussed 

component may be indirect coupling or communication connection, implemented 

through some interfaces, of the device or the units, and may be electrical and 

mechanical or adopt other forms. 30 

The units described as separate parts may or may not be physically separated, 

and parts displayed as units may or may not be physical units, and namely may be 

located in the same place, or may also be distributed to multiple network units. Part or 
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all of the units may be selected to achieve the purpose of the solutions of the 

embodiments according to a practical requirement. 

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

integrated into a processing unit, each unit may also exist independently, and two or 

more than two unit may also be integrated into a unit. 5 

When being implemented in form of software function unit and sold or used as 

an independent product, the function may also be stored in a computer-readable 

storage medium. Based on such an understanding, the technical solutions of the 

disclosure substantially or parts making contributions to a conventional art or part of 

the technical solutions may be embodied in form of software product, and the 10 

computer software product is stored in a storage medium, including a plurality of 

instructions configured to enable a piece of computer device (which may be a 

personal computer, a server, network equipment or the like) to execute all or part of 

the steps of the method in each embodiment of the disclosure. The abovementioned 

storage medium includes: various media capable of storing program codes such as a U 15 

disk, a mobile hard disk, a Read-Only Memory (ROM), a Random Access Memory 

(RAM), a magnetic disk or an optical disk. 

The above is only the specific implementation mode of the disclosure and not 

intended to limit the scope of protection of the disclosure. Any variations or 

replacements apparent to those skilled in the art within the technical scope disclosed 20 

by the disclosure shall fall within the scope of protection of the disclosure. Therefore, 

the scope of protection of the disclosure shall be subject to the scope of protection of 

the claims. 
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CLAIMS 

 

1.  A method for transmitting data in a Vehicle-to-Everything (V2X) system, 

comprising: 

establishing, by a terminal device, a radio resource connection with network 5 

equipment covering a serving cell, the network equipment being deployed by a first 

operator, and a wireless communication network to which the serving cell belongs 

being deployed by the first operator and a second operator; 

receiving, by the terminal device, information of the second operator 

transmitted by the network equipment, the information of the second operator 10 

comprising at least one of identification information or frequency resource 

information; and 

receiving, by the terminal device, data transmitted by the first operator, and/or, 

receiving, by the terminal device, data transmitted by the second operator according to 

the information of the second operator. 15 

 

2.  The method according to claim 1, wherein establishing, by the terminal device, the 

radio resource connection with the network equipment covering the serving cell 

comprises: 

transmitting, by the terminal device, at least one of the following information 20 

to the network equipment: identity information of the terminal device, connection 

establishment cause information or terminal type information, 

wherein the identity information of the terminal device is configured for core 

network equipment to authenticate the terminal device, the connection establishment 

cause information is configured to indicate a cause for establishment of the radio 25 

resource connection, and the terminal type information is configured to identify a type 

of the terminal device. 

 

3.  The method according to claim 2, wherein transmitting, by the terminal device, at 

least one of the following information to the network equipment: the identity 30 

information of the terminal device, the connection establishment cause information or 

the terminal type information comprises: 

transmitting, by the terminal device, a connection establishment request 
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message to the network equipment, the connection establishment request message 

comprising at least one of the following information: the identity information of the 

terminal device, the connection establishment cause information or the terminal type 

information; or, 

transmitting, by the terminal device, a connection establishment completion 5 

message to the network equipment, the connection establishment completion message 

comprising at least one of the following information: the identity information of the 

terminal device, the connection establishment cause information or the terminal type 

information. 

 10 

4.  A method for transmitting data in a Vehicle-to-Everything (V2X) system, 

comprising: 

establishing, by network equipment, a radio resource connection with a 

terminal device, the network equipment being network equipment covering a serving 

cell for the terminal device and the network equipment being deployed by a first 15 

operator, and a wireless communication network to which the serving cell belongs 

being deployed by the first operator and a second operator; 

transmitting, by the network equipment, identity information of the terminal 

device to core network equipment for the core network equipment to authenticate and 

verify the terminal device according to the identity information of the terminal device; 20 

and 

transmitting, by the network equipment, information of the second operator to 

the terminal device when receiving information indicating successful authentication 

and verification from the core network equipment, the information of the second 

operator comprising at least one of identification information or frequency resource 25 

information. 

 

5.  The method according to claim 4, wherein establishing, by the network equipment, 

the radio resource connection with the terminal device comprises: 

receiving, by the network equipment, at least one of the following information 30 

transmitted by the terminal device: identity information of the terminal device, 

connection establishment cause information or terminal type information, wherein the 

connection establishment cause information is configured to indicate a cause for 
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establishment of the radio resource connection, and the terminal type information is 

configured to identify a type of the terminal device. 

 

6.  The method according to claim 5, wherein transmitting, by the network equipment, 

the identity information of the terminal device to the core network equipment when 5 

the network equipment receives the identity information of the terminal device and 

the terminal type information from the terminal device comprises: 

forwarding, by the network equipment, the received identity information of the 

terminal device and terminal type information to the core network equipment. 

 10 

7.  The method according to claim 4, further comprising: 

determining, by the network equipment, the type of the terminal device 

according to a type of a frequency resource occupied when the network equipment 

establishes the radio resource connection with the terminal device; and 

transmitting, by the network equipment, the identification information 15 

identifying the type of the terminal device to the core network equipment. 

 

8.  The method according to claim 5, wherein receiving, by the network equipment, at 

least one of the following information transmitted by the terminal device: the identity 

information of the terminal device, the connection establishment cause information or 20 

the terminal type information comprises: 

receiving, by the network equipment, a connection establishment request 

message transmitted by the terminal device, the connection establishment request 

message comprising at least one of the following information: the identity information 

of the terminal device, the connection establishment cause information or the terminal 25 

type information; or, 

receiving, by the network equipment, a connection establishment completion 

message transmitted by the terminal device, the connection establishment completion 

message comprising at least one of the following information: the identity information 

of the terminal device, the connection establishment cause information or the terminal 30 

type information. 

 

 



22 

 

9.  A method for transmitting data in a Vehicle-to-Everything (V2X) system, 

comprising: 

receiving, by core network equipment, identity information of a terminal 

device from network equipment, the network equipment being network equipment 

covering a serving cell for the terminal device and the network equipment being 5 

deployed by a first operator, and a wireless communication network to which the 

serving cell belongs being deployed by the first operator and a second operator; 

authenticating and verifying, by the core network equipment, the terminal 

device according to the identity information of the terminal device; and 

when the terminal device passes authentication and verification, transmitting, 10 

by the core network equipment, information indicating successful authentication and 

verification to the network equipment for the network equipment to transmit 

information of the second operator to the terminal device when receiving the 

information indicating the successful authentication and verification, the information 

of the second operator comprising at least one of identification information or 15 

frequency resource information. 

 

10.  The method according to claim 9, further comprising: 

transmitting, by the core network equipment, the information of the second 

operator to the network equipment. 20 

 

11.  A terminal device, comprising: 

a communication establishment unit, configured to establish a radio resource 

connection with network equipment covering a found serving cell, the network 

equipment being deployed by a first operator, and a wireless communication network 25 

to which the serving cell belongs being deployed by the first operator and a second 

operator; and 

a transceiver unit, configured to receive information of the second operator 

transmitted by the network equipment, the information of the second operator 

comprising at least one of identification information or frequency resource 30 

information, 

the transceiver unit being further configured to receive data transmitted by the 

first operator, and/or, receiving, by the terminal device, data transmitted by the second 
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operator according to the information of the second operator. 

 

12.  The terminal device according to claim 11, wherein the transceiver unit is 

specifically configured to: 

transmit at least one of the following information to the network equipment: 5 

identity information of the terminal device, connection establishment cause 

information or terminal type information, 

wherein the identity information of the terminal device is configured for core 

network equipment to authenticate the terminal device, the connection establishment 

cause information is configured to indicate a cause for establishment of the radio 10 

resource connection, and the terminal type information is configured to identify a type 

of the terminal device. 

 

13.  The terminal device according to claim 12, wherein the transceiver unit is 

specifically configured to: 15 

transmit a connection establishment request message to the network 

equipment, the connection establishment request message comprising at least one of 

the following information: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information; or, 

transmit a connection establishment completion message to the network 20 

equipment, the connection establishment completion message comprising at least one 

of the following information: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information. 

 

14.  Network equipment, comprising: 25 

a communication establishment unit, configured to establish a radio resource 

connection with a terminal device, the network equipment being a network equipment 

covering a serving cell for the terminal device and the network equipment being 

deployed by a first operator, and a wireless communication network to which the 

serving cell belongs being deployed by the first operator and a second operator; and 30 

a transceiver unit, configured to transmit identity information of the terminal 

device to core network equipment for the core network equipment to authenticate and 

verify the terminal device according to the identity information of the terminal device, 
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the transceiver unit being further configured to transmit information of the 

second operator to the terminal device when receiving information indicating 

successful authentication and verification from the core network equipment, the 

information of the second operator comprising at least one of identification 

information or frequency resource information. 5 

 

15.  The network equipment according to claim 14, wherein the transceiver unit is 

further configured to: 

receive at least one of the following information transmitted by the terminal 

device: identity information of the terminal device, connection establishment cause 10 

information or terminal type information, wherein the connection establishment cause 

information is configured to indicate a cause for establishment of the radio resource 

connection, and the terminal type information is configured to identify a type of the 

terminal device. 

 15 

16.  The network equipment according to claim 15, wherein, when the transceiver unit 

receives the identity information of the terminal device and the terminal type 

information from the terminal device, the transceiver unit is specifically configured to: 

forward the received identity information of the terminal device and terminal 

type information to the core network equipment. 20 

 

17.  The network equipment according to claim 14, wherein the communication 

establishment unit is further configured to: determine the type of the terminal device 

according to a type of a frequency resource occupied when the radio resource 

connection is established with the terminal device, 25 

wherein the transceiver unit is further configured to: 

transmit the identification information identifying the type of the terminal 

device to the core network equipment. 

 

18.  The network equipment according to claim 15, wherein the transceiver unit is 30 

specifically configured to: 

receive a connection establishment request message transmitted by the 

terminal device, the connection establishment request message comprising at least one 
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of the following information: the identity information of the terminal device, the 

connection establishment cause information or the terminal type information; or, 

receive a connection establishment completion message transmitted by the 

terminal device, the connection establishment completion message comprising at least 

one of the following information: the identity information of the terminal device, the 5 

connection establishment cause information or the terminal type information. 

 

19.  Core network equipment, comprising: 

a transceiver unit, configured to receive identity information of a terminal 

device from network equipment, the network equipment being network equipment 10 

covering a serving cell for the terminal device and the network equipment being 

deployed by a first operator, and a wireless communication network to which the 

serving cell belongs being deployed by the first operator and a second operator; and 

an authentication unit, configured to authenticate and verify the terminal 

device according to the identity information of the terminal device, 15 

the transceiver unit being further configured to, when the terminal device 

passes authentication and verification of the authentication unit, transmit information 

indicating successful authentication and verification to the network equipment for the 

network equipment to transmit information of the second operator to the terminal 

device when receiving the information indicating the successful authentication and 20 

verification, the information of the second operator comprising at least one of 

identification information or frequency resource information. 

 

20.  The core network equipment according to claim 19, wherein the transceiver unit 

is further configured to: 25 

transmit the information of the second operator to the network equipment. 

 


