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DATA TRANSMISSION METHOD AND DATA TRANSMISSION APPARATUS 

 

TECHNICAL FIELD 

The present disclosure relates to the field of communications and in particular, to a data 

transmission method and a data transmission apparatus. 5 

 

BACKGROUND 

The 5th-generation mobile communication technology (5G) network architecture has innovation 

and networking flexibility, and a base station on a wireless access network side in the 5G 

network is separated into two functional entities, i.e., a centralized unit (CU) and a distributed 10 

unit (DU). One base station includes one CU and one or more DUs. In the CU/DU separated 

network architecture, a delay-insensitive network function is placed in a first network element 

(e.g., a CU), and a delay-sensitive network function is placed in a second network element (e.g., 

a DU). The first network element and the second network element perform transmission through 

an ideal and/or non-ideal fronthaul network, as shown in FIG. 1. 15 

In an existing CU/DU separated architecture, the CU/DU higher-layer separation solution (as 

shown in FIG. 2) is: placing a packet data convergence protocol (PDCP) layer and a layer above 

the PDCP layer in the CU, and placing a radio link control (RLC) layer and a layer below the 

RLC layer in the DU. In the CU/DU architecture, a terminal may establish multiple connections 

in a carrier aggregation manner with multiple carriers in one DU, or may establish multiple 20 

connections with multiple DUs under one CU. In order to improve the reliability of data 

transmission, the CU may send copies of the same data to different connections when sending 

traffic-bearing data to the terminal. Accordingly, when the terminal sends the traffic-bearing 

data to the CU, the terminal may send copies of the same data to different connections. Such 

type of data transmission is called duplication transmission. In this way, even if the terminal 25 

does not receive, on one link, the data sent by the network side, the terminal may also receive 

the duplicated data on another link (the network side receives data sent by the terminal in a 

similar way), which can greatly improve the reliability of receiving traffic data by the terminal 

and reduce the packet loss rate. 

Downlink data transmission is taken as an example to illustrate the duplication transmission. 30 

As shown in FIG. 3, the terminal establishes multiple connections with multiple carriers in one 

DU in the carrier aggregation manner. Traffic of the terminal is born on two data transmission 

channels established between the CU and the DU. In FIG. 3, two F1 data transmission channels 

are provided, and the CU sends the duplicated data (PDCP protocol data unit 1(PDU1) in FIG. 3) 
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to the two data transmission channels. After the data is received, the DU sends the data on 

different transmission channels to the terminal through different logical channels. Radio 

resource control (RRC), PDCP and the like in FIG. 3 respectively correspond to new radio (NR) 

RRC, NR PDCP and the like in FIG. 2. 

As shown in FIG. 4, the terminal establishes multiple connections with multiple DUs under one 5 

CU in a manner of multi-DU connection. The CU is connected to each different DU through a 

respective F1 data channel. The CU sends the duplicated data (PDCP PDU1 in FIG. 4) to two 

DUs. After the data is received, the DUs send the data to the terminal. 

However, a problem exists that the transmission resource consumption is large when the data 

transmission is performed in the manner of duplication transmission in relevant technology. 10 

 

SUMMARY 

Embodiments of the present disclosure provide a data transmission method and a data 

transmission apparatus for at least solving the problem, in relevant technology, that the 

transmission resource consumption is large when the data transmission is performed in the 15 

manner of duplication transmission. 

An embodiment of the present disclosure provides a data transmission method. The data 

transmission method includes: obtaining measurement results of channel transmission qualities 

of multiple channels, where a data duplication transmission function is configured on the 

multiple channels and is used for indicating an establishment of multiple connections with a 20 

terminal on the multiple channels, and the multiple connections are used for simultaneous 

transmissions of duplicated data on the multiple channels; determining, according to the 

obtained measurement results, whether to activate the data duplication transmission function; 

and performing data transmission with the terminal on the plurality of channels according to a 

determination result. 25 

An embodiment of the present disclosure provides a data transmission apparatus. The data 

transmission apparatus includes: an obtaining module, which is arranged to obtain measurement 

results of channel transmission qualities of multiple channels, where a data duplication 

transmission function is configured on the multiple channels and is used for indicating an 

establishment of multiple connections with a terminal on the multiple channels, and the multiple 30 

connections are used for simultaneous transmissions of duplicated data on the multiple channels; 

a determination module, which is arranged to determine, according to the obtained measurement 

results, whether to activate the data duplication transmission function; and a transmission 

module, which is arranged to perform a data transmission with the terminal on the multiple 
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channels according to a determination result of the determination module. 

An embodiment of the present disclosure further provides a CU. The CU includes any data 

transmission apparatus described above. 

An embodiment of the present disclosure further provides a DU. The DU includes any data 

transmission apparatus described above. 5 

An embodiment of the present disclosure further provides a storage medium. The storage 

medium includes stored programs which, when being executed, perform any data transmission 

method described above. 

An embodiment of the present disclosure further provides a processor. The processor is 

arranged to execute programs which, when being executed, perform any data transmission 10 

method described above. 

Through the present disclosure, the data duplication transmission function is configured on the 

multiple channels, and it is determined whether to activate the data duplication transmission 

function according to the measurement results of the channel transmission qualities of the 

multiple channels, so that the data duplication transmission function is activated when necessary. 15 

Thus, the link transmission quality is guaranteed and the waste of transmission resources is 

avoided at the same time. Therefore, the problem in relevant technology that the transmission 

resource consumption is large when the data transmission is performed in the manner of 

duplication transmission can be solved, and the effects of improving link transmission quality 

and reducing transmission resource consumption are achieved. 20 

 

BRIEF DESCRIPTION OF DRAWINGS 

The drawings described herein are used to provide a further understanding of the present 

disclosure, and form a part of the present application. The exemplary embodiments and 

descriptions thereof in the present disclosure are used to explain the present disclosure and do 25 

not limit the present disclosure in any improper way. In the drawings: 

FIG. 1 is a schematic diagram of an interface between a first network element and a second 

network element in relevant technology; 

FIG. 2 is a schematic diagram of a CU-DU higher-layer separation solution in relevant 

technology; 30 

FIG. 3 is a schematic diagram of duplication transmission in a carrier aggregation manner in 

relevant technology; 

FIG. 4 is a schematic diagram of duplication transmission based on connections with multiple 



4 

DUs under one CU in relevant technology; 

FIG. 5 is a hardware structural block diagram of a CU for a data transmission method according 

to an embodiment of the present disclosure; 

FIG. 6 is a flowchart of a data transmission method according to an embodiment of the present 

disclosure;  5 

FIG. 7 is a schematic diagram of a DU downlink channel quality measurement apparatus 

according to a preferred embodiment of the present disclosure; 

FIG. 8 is a flowchart 1 of duplication transmission based on multiple connections with one DU 

according to a preferred embodiment of the present disclosure; 

FIG. 9 is a flowchart 2 of duplication transmission based on multiple connections with one DU 10 

according to a preferred embodiment of the present disclosure; 

FIG. 10 is a flowchart of duplication transmission based on multiple connections with multiple 

DUs under one CU according to a preferred embodiment of the present disclosure; 

FIG. 11 is a structural block diagram 1 of a data transmission apparatus according to an 

embodiment of the present disclosure;  15 

FIG. 12 is a structural block diagram 2 of a data transmission apparatus according to an 

embodiment of the present disclosure;  

FIG. 13 is a structural block diagram of a CU according to an embodiment of the present 

disclosure; and 

FIG. 14 is a structural block diagram of a DU according to an embodiment of the present 20 

disclosure. 

 

DETAILED DESCRIPTION 

The present disclosure will be described hereinafter in detail with reference to the drawings and 

in conjunction with embodiments. It is to be noted that if not in collision, the embodiments and 25 

features therein in the present application may be combined with each other.  

It is to be noted that the terms “first”, “second” and the like in the description, claims and above 

drawings of the present disclosure are used to distinguish between similar objects and are not 

necessarily used to describe a particular order or sequence.  

Embodiment 1 30 

Embodiments directed to method provided by the embodiment 1 of the present application may 

be executed in a CU, a DU or other similar computing apparatuses. Taking a method to be 

executed by a mobile terminal as an example, FIG. 5 is a hardware structural block diagram of a 
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CU for a data transmission method according to an embodiment of the present disclosure. As 

shown in FIG. 5, a CU 50 may include one or more (only one is shown in the figure) processors 

52 (the processor 52 may include, but is not limited to, a microprocessor such as a 

microcontroller unit (MCU), a programmable logic device such as a field programmable gate 

array (FPGA) or other processing apparatuses), a memory 54 used for storing data, and a 5 

transmission apparatus 56 used for implementing a communication function. It should be 

understood by those skilled in the art that the structure shown in FIG. 5 is merely illustrative and 

not intended to limit the structure of the electronic apparatus described above. For example, the 

CU 50 may include more or less components than the components shown in FIG. 5, or may have 

a configuration different from the configuration shown in FIG. 5. 10 

The memory 54 may be configured to store software programs and modules of application 

software, such as program instructions/modules corresponding to the data transmission method 

in the embodiment of the present disclosure. The one or more processors 52 execute the 

software programs and modules stored in the memory 54 to perform functional applications and 

data processing, that is, to implement the method described above. The memory 54 may include 15 

a high-speed random access memory, or may include a nonvolatile memory such as one or more 

magnetic storage apparatuses, flash memories or other nonvolatile solid-state memories. In 

some examples, the memory 54 may further include memories that are remotely disposed with 

respect to the processors 52. These remote memories may be connected to the CU 50 via a 

network. Examples of the preceding network include, but are not limited to, the Internet, an 20 

intranet, a local area network, a mobile communication network and a combination thereof. 

The transmission apparatus 56 is arranged to receive or send data via a network. Specific 

examples of such a network may include a wireless network provided by a communication 

provider of the CU 50. In one example, the transmission apparatus 56 includes a network 

interface controller (NIC), which may be connected to other network devices via a base station 25 

and thus be capable of communicating with the Internet. In one example, the transmission 

apparatus 56 may be a radio frequency (RF) module, which is arranged to communicate with 

the Internet wirelessly.  

In relevant technology, data transmission is performed in the manner of duplication transmission. 

Through the duplication technology, the network side sends the duplicated data on the links of 30 

different connections to the terminal to provide the terminal with reliability of receiving data. 

However, the duplication technology needs to consume extra transmission resources. For 

example, when one of the links is of very good quality, the data duplication transmission 

function may be deactiavted and transmission may be performed on only one link to save 
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transmission resources. For another example, when two links are of good quality, the data 

duplication transmission function is deactivated and different data is sent on the two links to 

improve the data rate of terminal traffic. For another example, when a link is of very poor 

quality, the data duplication transmission function is deactivated. It is meaningless to send the 

duplicated data on the link since the quality of the link is poor. Thus, the data duplication 5 

transmission function may be activated or deactivated according to determination of the 

downlink transmission quality. 

In the CU/DU separated architecture, copies of the same data are sent by the CU to different 

links. The CU cannot determine the downlink quality of the DU in time, so it is difficult for the 

CU to determine whether to activate or deactivate the data duplication transmission function of 10 

the data duplication transmission function. Therefore, in the CU/DU separated situation, it needs 

to be considered how to determine whether to activate or deactivate the duplication transmission 

function on multiple links connected with the terminal. 

An embodiment provides a data transmission method to be executed in the CU or DU described 

above. FIG. 6 is a flowchart of a data transmission method according to an embodiment of the 15 

present disclosure. As shown in FIG. 6, the method includes the steps described below. 

In S602, measurement results of channel transmission qualities of multiple channels are 

obtained. A data duplication transmission function is configured on the multiple channels and is 

used for indicating an establishment of multiple connections with a terminal on the multiple 

channels. The multiple connections are used for simultaneous transmissions of duplicated data 20 

on the multiple channels. 

In S604, it is determined, according to the obtained measurement results, whether to activate the 

data duplication transmission function. 

In S606, data transmission with the terminal is performed on the multiple channels according to 

a determination result. 25 

Through the above steps, the data duplication transmission function is configured on the 

multiple channels, and it is determined whether to activate the data duplication transmission 

function according to the measurement results of the channel transmission qualities of the 

multiple channels, so that the data duplication transmission function is activated when necessary. 

Thus, the link transmission quality is guaranteed and the waste of transmission resources is 30 

avoided at the same time. Therefore, the problem, in relevant technology, that the transmission 

resource consumption is large when the data transmission is performed in the manner of 

duplication transmission is solved, link transmission quality is improved and transmission 

resource consumption is reduced. 
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Optionally, the above steps may, but may not necessarily, be performed by a CU, a DU or the 

like.  

Optionally, the step S606 may include: in a case that the determination result indicates that the 

data duplication transmission function is activated, performing transmissions of the duplicated 

data with the terminal on the multiple connections corresponding to the multiple channels. That 5 

is, the duplicated data is sent to the terminal or the duplicated data sent by the terminal is 

received on the multiple channels corresponding to the multiple connections. 

Optionally, two cases may be included when the determination result indicates that the data 

duplication transmission function is activated: the data duplication transmission function is 

activated before the determination is performed and then is kept on; and the data duplication 10 

transmission function is not activated before the determination is performed and then is 

activated. 

Optionally, the step S606 may further include: in a case that the determination result indicates 

that the data duplication transmission function is not activated, determining one channel from 

the multiple channels for performing the data transmission with the terminal. 15 

Optionally, two cases may be included when the determination result indicates that the data 

duplication transmission function is not activated: the data duplication transmission function is 

activated before the determination is performed and then is deactivated; and the data duplication 

transmission function is deactivated before the determination is performed and then is kept off. 

Optionally, in the case that the determination result indicates that the data duplication 20 

transmission function is not activated, one channel may be determined from the multiple 

channels in many manners for performing the data transmission with the terminal. 

In an optional manner, a first channel on which a channel transmission quality is higher than a 

specified threshold is obtained, and it is determined, according to the first channel, a channel for 

performing the data transmission with the terminal. For example, the threshold may be 25 

pre-specified, and in a case where only one channel (i.e., the channel having the highest channel 

transmission quality) has a channel transmission quality higher than the threshold, the one 

channel may be determined as the channel for performing the data transmission with the 

terminal. When multiple channels have channel transmission qualities higher than the threshold, 

one of the multiple channels may be determined as the channel for performing the data 30 

transmission with the terminal. For another example, a channel having the highest (best) 

channel transmission quality among the multiple channels may be selected and determined as 

the channel for performing the data transmission with the terminal. 

In another optional manner, one of the multiple channels may be per-specified as a default 
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channel (second channel), and in the case that the determination result indicates that the data 

duplication transmission function is not activated, the default channel is determined as the 

channel for performing the data transmission with the terminal. 

Optionally, in the step S604, it may be determined in many manners whether to activate the data 

duplication transmission function. For example, in a case that the measurement results indicate 5 

that the channel transmission qualities of all of the multiple channels meet a preset condition, 

the data duplication transmission function may be determined to be activated; or in a case that 

the measurement results indicate that the channel transmission quality of at least one of the 

multiple channels does not meet the preset condition, the data duplication transmission function 

may be determined not to be activated. The preset condition includes that: the channel 10 

transmission quality is higher than a first preset threshold and lower than a second preset 

threshold. The second preset threshold is greater than the first preset threshold. 

Description is made below. For a channel having a channel transmission quality higher than the 

second preset threshold, the quality of this link is good. Therefore, the data duplication 

transmission function may be deactivated, and data is transmitted only on one link. For a 15 

channel having a channel transmission quality lower than the first preset threshold, the quality 

of this link is very poor. It is meaningless to send the duplicated data on this link, and the data 

duplication transmission function may be considered to be deactivated. In an optional manner, 

when a channel transmission quality of a channel is lower than the first preset threshold, the 

channel may also be considered to be ignored, and data duplication transmission (simultaneous 20 

transmissions of the duplicated data) may be performed on channels other than the channel 

among the multiple channels. 

Optionally, in the step S602, the measurement results may be obtained in many manners. In an 

optional manner, the CU may receive the measurement results reported by one or more DUs. 

The measurement results are obtained after the one or more DUs measure the channel 25 

transmission qualities of the multiple channels. For example, for the data duplication 

transmission function for multiple connections between the same DU and the terminal, the CU 

may receive the measurement results of the channel qualities of multiple channels measured and 

sent by the DU. For another example, for the data duplication transmission function for multiple 

connections between different DUs under the same CU and the terminal, the CU may receive 30 

the measurement results of the channel qualities of respective channels measured and sent by 

different DUs. In another optional manner, the DU may measure the channel transmission 

qualities of multiple channels and obtain the measurement results. 

Optionally, after the step S604, the method may include: after the CU obtains the determination 
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result, the CU may send a first indication message for indicating whether to activate the data 

duplication transmission function to the DU. The DU may clear a buffer related to the multiple 

connections according to the received first indication message, or notify the terminal according 

to the indication message whether to activate the data duplication transmission function. The 

method may further include that: after the DU obtains the determination result, the DU may 5 

send a second indication message for indicating whether to activate the data duplication 

transmission function to the CU, so that the CU performs a corresponding operation according 

to the second indication message, for example, the CU sends the duplicated data to the multiple 

channels, and for another example, the CU stops sending the duplicated data to the multiple 

channels. 10 

Optionally, the above measurement result may be one of “link transmission quality abnormality 

indication” or “link transmission quality recovery indication”, or may, but may not necessarily, 

be one or more of: a channel quality indication (CQI) measurement result, a sounding reference 

signal (SRS) measurement result, a downlink buffer data transmission delay measurement result, 

a radio link control (RLC) retransmission number measurement result, and a hybrid automatic 15 

repeat request (HARQ) retransmission number measurement result.  

On the basis of the above embodiments and preferred embodiments and in order to describe the 

entire process interaction of the solution, a data transmission method is provided in a preferred 

embodiment. The method is described below in detail. It is to be noted that a downlink data 

transmission is taken as an example for description of data transmission in the preferred 20 

embodiment. Accordingly, channel transmission quality of a channel is channel transmission 

quality of a downlink channel. Uplink data transmission is similar to the downlink data 

transmission, so repetition is not made herein. 

The preferred embodiment is applicable to the case where the network side determines whether 

to activate or deactivate the data duplication transmission function (i.e., the above-mentioned 25 

data duplication transmission function) when the base station is in the CU/DU separated 

situation and multiple connections are provided between the terminal and the network side. 

In an optional manner, the data transmission method in the preferred embodiment may include 

the steps described below. 

In a step 1, the DU measures a transmission quality of a downlink channel (such measurement 30 

may, but may not necessarily, include one or more of: a CQI measurement report reported by a 

terminal, an SRS measurement, a downlink buffer data transmission delay, an RLC 

retransmission number, an HARQ retransmission number measurement, etc.). 

In a step 2, if the data duplication transmission function is configured in the multiple 
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connections between the same DU and the terminal, the DU may determine, according to the 

measured transmission qualities of respective different links connected with the terminal, 

whether to activate the data duplication transmission function on the multiple links between the 

DU and the terminal. Moreover, the DU sends a “duplication indication” message (functioning 

as the foregoing second indication message) to the CU. The determination result of duplication 5 

is included in the message and is used for notifying the CU whether the data duplication 

transmission function is activated or deactivated. The CU receives the “duplication indication” 

message reported by the DU. If the message indicates that the data duplication transmission 

function is activated, the CU may send the duplicated data to the multiple links connected with 

the terminal; and if the message indicates that the data duplication transmission function is 10 

deactivated, the CU stops sending the duplicated data to the multiple links connected with the 

terminal, and the process ends. 

If the data duplication transmission function is configured in the multiple connections between 

different DUs under the same CU and the terminal, the DUs report measurement results of 

downlink channel transmission qualities to the CU. Each reported measurement result may be 15 

one of “link transmission quality abnormality indication” or “link transmission quality recovery 

indication”, or may, but may not necessarily, be one or more of: a CQI measurement result, an 

SRS measurement result, a downlink buffer data transmission delay measurement result, an 

RLC retransmission number measurement result, and an HARQ retransmission number 

measurement result. 20 

In a step 3, the CU receives the results of the downlink channel transmission qualities of the 

terminal reported by the DUs, and determines, according to quality of each link, whether to 

activate or deactivate the data duplication transmission function. If the data duplication 

transmission function is determined to be activated, the CU may send the duplicated data to the 

multiple links connected with the terminal. If the data duplication transmission function is 25 

determined to be deactivated, the CU stops sending the duplicated data to the multiple links 

connected with the terminal. Optionally, the CU may send a “duplication indication” message to 

the DU. The determination result of duplication is included in the message and is used for 

notifying the DU whether the data duplication transmission function is activated or deactivated 

on the network side. 30 

The data transmission method in the preferred embodiment will be described below in 

conjunction with specific examples. 

Example 1 

FIG. 7 is a schematic diagram of a DU downlink channel quality measurement apparatus 
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according to a preferred embodiment of the present disclosure. The apparatus is used for 

determining downlink duplication on the network side. 

As shown in FIG. 7, the measurement apparatus is used for measurement of downlink channel 

transmission quality. Such measurement may, but may not necessarily, include one or more of: a 

CQI measurement report, an SRS measurement, a downlink buffer data transmission delay, an 5 

RLC retransmission number measurement, an HARQ retransmission number measurement, and 

the like. The measurement result is used for the DU to directly determine whether to activate or 

deactivate the data duplication transmission function of the multiple links bearing traffic of the 

terminal; or the measurement result is reported to the CU and is used for the CU to determine 

whether to activate or deactivate the data duplication transmission function of the multiple links 10 

bearing traffic of the terminal. 

Example 2 

FIG. 8 is a flowchart 1 of duplication transmission based on multiple connections with one DU 

according to a preferred embodiment of the present disclosure. In the example, the terminal 

establishes multiple connections with the same DU and receives downlink data. The DU 15 

determines whether to activate or deactivate the data duplication transmission function. As 

shown in FIG. 8, the process includes the steps described below.  

In a step 1, the DU measures downlink channel qualities, and determines, according to the 

measured transmission qualities of respective different links connected with the terminal, 

whether to activate a duplication function (i.e., data duplication transmission function) on the 20 

multiple links between the DU and the terminal. 

In a step 2, the DU sends a “duplication indication” message to the CU. 

The determination result of the duplication function is included in the “duplication indication” 

message, and is used for notifying the CU whether the duplication function is activated or 

deactivated. 25 

In a step 3, the CU receives the “duplication indication” message reported by the DU. If the 

duplication indication message indicates that the duplication function is activated, the CU sends 

the duplicated data to the multiple links connected with the terminal; and if the duplication 

indication message indicates that the duplication function is deactivated, the CU stops sending 

the duplicated data to the multiple links connected with the terminal. 30 

The CU receives the “duplication indication” message reported by the DU. If the message 

indicates that the duplication function is activated, the CU may send the duplicated data to the 

multiple links connected with the terminal; and if the message indicates that the duplication 

function is deactivated, the CU stops sending the duplicated data to the multiple links connected 
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with the terminal. 

Example 3 

FIG. 9 is a flowchart 2 of duplication transmission based on multiple connections with one DU 

according to a preferred embodiment of the present disclosure. In the example, the terminal 

establishes multiple connections with the same DU and receives downlink data. The CU 5 

determines whether to activate or deactivate the data duplication transmission function. As 

shown in FIG. 9, the process includes the steps described below.  

In a step 1, the DU measures downlink channel transmission qualities. 

In a step 2, the DU reports quality measurement results of multiple downlink links between the 

terminal and the DU to the CU.  10 

In a step 3, the CU determines, according to the quality of each link, whether to activate or 

deactivate a duplication function. If the duplication function is determined to be activated, the 

CU may send the duplicated data to the multiple links connected with the terminal. If the 

duplication function is determined to be deactivated, the CU stops sending the duplicated data 

to the multiple links connected with the terminal. 15 

After the CU receives downlink channel transmission quality results of the terminal reported by 

the DU, the step 3 is performed. 

In a step 4, the CU sends a “duplication indication” message to the DU. The determination 

result of duplication is included in the message and is used for notifying the DU whether the 

duplication function is activated or deactivated on the network side. 20 

The step 4 is an optional step. 

Example 4 

FIG. 10 is a flowchart of duplication transmission based on multiple connections with multiple 

DUs under one CU according to a preferred embodiment of the present disclosure. In the 

example, the terminal establishes multiple connections with multiple DUs under the same CU 25 

and receives downlink data. The CU determines whether to activate or deactivate the data 

duplication transmission function. As shown in FIG. 10, the process includes the steps described 

below.  

In a step 1, the terminal establishes multiple connections with multiple DUs under the same CU, 

and different DUs measure downlink channel transmission qualities of the terminal. 30 

In a step 2, the DUs report the measurement results of the downlink channel transmission 

qualities to the CU. 

In a step 3, the CU receives the downlink channel transmission quality results of the terminal 
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reported by different DUs, and determines, according to the quality of each link, whether to 

activate or deactivate a duplication function. If the duplication function is determined to be 

activated, the CU sends the duplicated data to the multiple links connected with the terminal. If 

the duplication function is determined to be deactivated, the CU stops sending the duplicated 

data to the multiple links connected with the terminal. 5 

In a step 4, the CU sends a “duplication indication” message to the multiple DUs. The 

determination result of the duplication function is included in the message and is used for 

notifying the DUs whether the duplication function is activated or deactivated on the network 

side. 

The step 4 is an optional step. 10 

With the above technical solution of the preferred embodiments of the present disclosure, the 

CU or the DU determines, according to the measurement results of the channel transmission 

qualities of the multiple channels for multiple connections, whether the data duplication 

transmission function needs to be activated or deactivated, thereby saving transmission 

resources. Further, when the CU performs the determination, the CU may learn about the 15 

downlink quality of the DU in time through the interaction with the DU, and then determines 

whether to activate or deactivate the data duplication transmission function. The problem, in the 

relevant technology, that the transmission resource consumption is large when the data 

transmission is performed in the manner of duplication transmission is solved, and the effects of 

improving link transmission quality and reducing transmission resource consumption are 20 

achieved. 

From the description of the embodiment described above, it will be apparent to those skilled in 

the art that the method in the embodiments described above may be implemented by software 

plus a necessary general-purpose hardware platform, or may of course be implemented by 

hardware. However, in many cases, the former is a preferred implementation mode. Based on 25 

this understanding, the solutions provided by the present disclosure substantially, or the part 

contributing to the existing art, may be embodied in the form of a software product. The 

computer software product is stored in a storage medium (such as a read-only memory 

(ROM)/random access memory (RAM), a magnetic disk or an optical disk) and the storage 

medium includes several instructions for enabling a terminal device (which may be a mobile 30 

phone, a computer, a server, a network device, or the like) to perform the method according to 

each embodiment of the present disclosure. 

Embodiment 2 

A data transmission apparatus, a CU and a DU are further provided in an embodiment. The 
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apparatus and various units are used for implementing the above-mentioned embodiments and 

preferred embodiments. What has been described will not be repeated. As used below, the term 

“module” may be software, hardware or a combination thereof capable of implementing 

predetermined functions. The apparatus in the embodiment described below is preferably 

implemented by software, but implementation by hardware or by a combination of software and 5 

hardware is also possible and conceived.  

FIG. 11 is a structural block diagram 1 of a data transmission apparatus according to an 

embodiment of the present disclosure. As shown in FIG. 11, the apparatus includes an obtaining 

module 112, a determination module 114 and a transmission module 116. 

The obtaining module 112 is arranged to obtain measurement results of channel transmission 10 

qualities of multiple channels. A data duplication transmission function is configured on the 

multiple channels and is used for indicating an establishment of multiple connections with a 

terminal on the multiple channels. The multiple connections are used for simultaneous 

transmission of the duplicated data on the multiple channels. 

The determination module 114 is connected to the obtaining module 112, and is arranged to 15 

determine, according to the obtained measurement results, whether to activate the data 

duplication transmission function.  

The transmission module 116 is connected to the obtaining module 114, and is arranged to 

perform a data transmission with the terminal on the multiple channels according to a 

determination result of the determination module. 20 

Optionally, the transmission module 116 may include a first transmission unit. The first 

transmission unit is described below. 

The first transmission unit is arranged to: in a case that the determination result indicates that 

the data duplication transmission function is activated, perform transmissions of the duplicated 

data with the terminal on the multiple connections corresponding to the multiple channels. 25 

Optionally, the transmission module 116 may further include a second transmission unit. The 

first transmission unit is described below. 

The second transmission unit is arranged to: in a case that the determination result indicates that 

the data duplication transmission function is not activated, determine a channel from the 

multiple channels, for performing the data transmission with the terminal. 30 

Optionally, the second transmission unit is further arranged to: in the case that the determination 

result indicates that the data duplication transmission function is not activated, obtain a first 

channel on which a channel transmission quality is higher than a specified threshold, and 

determine, according to the first channel, a channel for performing the data transmission with 
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the terminal; or obtain a pre-specified second channel, and determine the second channel as the 

channel for performing the data transmission with the terminal. 

Optionally, the determination module 114 may include: a determining unit which is described 

below. 

The determining unit is arranged to: in a case that the measurement results indicate that the 5 

channel transmission quality of all of the multiple channels meet a preset condition, determine 

to activate the data duplication transmission function; or in a case that the measurement results 

indicate that the channel transmission quality of at least one of the multiple channels does not 

meet the preset condition, determine not to activate the data duplication transmission function. 

The preset condition includes that: the channel transmission quality is higher than a first preset 10 

threshold and lower than a second preset threshold. The second preset threshold is greater than 

the first preset threshold. 

Optionally, the obtaining module 112 may include: a receiving unit which is described below. 

The receiving unit is arranged to receive the measurement results reported by one or more DUs. 

The measurement results are obtained after the one or more DUs measure the channel 15 

transmission qualities of the multiple channels. 

Optionally, the obtaining module 112 may include: a measurement unit and an obtaining unit 

which are described below. 

The measurement unit is arranged to measure the channel transmission qualities of the multiple 

channels. 20 

The obtaining unit is connected to the measurement unit and is arranged to obtain the 

measurement results. 

FIG. 12 is a structural block diagram 2 of a data transmission apparatus according to an 

embodiment of the present disclosure. As shown in FIG. 12, the apparatus further includes a 

sending module 122 in addition to all of the modules shown in FIG. 11.  25 

The sending module 122 is connected to the determination module 114 and is arranged to: after 

the determination result is obtained, send a first indication message for indicating whether to 

activate the data duplication transmission function to a DU; or after the determination result is 

obtained, send a second indication message for indicating whether to activate the data 

duplication transmission function to a CU. 30 

FIG. 13 is a structural block diagram of a CU according to an embodiment of the present 

disclosure. As shown in FIG. 13, the DU includes the data transmission apparatus 132 described 

in any above-mentioned embodiment. 
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Optionally, the CU may further include: a receiving unit, which is arranged to receive the 

measurement results reported by one or more DUs. The measurement results are obtained after 

the one or more DUs measure the channel transmission qualities of the multiple channels. 

Optionally, the receiving unit may be located in the obtaining module of the data transmission 

apparatus of the CU. 5 

Optionally, the CU may further include: a sending module, which is arranged to: after the 

determination result is obtained, send an indication message for indicating whether to activate 

the data duplication transmission function to a DU. 

FIG. 14 is a structural block diagram of a DU according to an embodiment of the present 

disclosure. As shown in FIG. 14, the DU includes the data transmission apparatus 142 described 10 

in any above-mentioned embodiment. 

Optionally, the DU may further include: a measurement unit, which is arranged to measure the 

channel transmission qualities of the multiple channels; and an obtaining unit, which is arranged 

to obtain the measurement results. 

Optionally, the measurement unit and the obtaining unit may be located in the obtaining module 15 

of the data transmission apparatus of the DU. 

Optionally, the DU may further include: a sending module, which is arranged to: after the 

determination result is obtained, send an indication message for indicating whether to activate 

the data duplication transmission function to a CU. 

It is to be noted that the various modules described above may be implemented by software or 20 

hardware. Implementation by hardware may, but may not necessarily, be performed in the 

following manners: the various modules described above are located in a same processor, or the 

various modules described above are located in different processors in any combination form. 

Embodiment 3 

An embodiment of the present disclosure further provides a storage medium. The storage 25 

medium includes stored programs which, when being executed, perform any of 

above-mentioned methods. 

Optionally, in the embodiment, the storage medium may be arranged to store program codes for 

performing steps described below. 

In S1, measurement results of channel transmission qualities of multiple channels are obtained. 30 

A data duplication transmission function is configured on the multiple channels and is used for 

indicating an establishment of multiple connections with a terminal on the multiple channels. 

The multiple connections are used for simultaneous transmission of the duplicated data on the 
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multiple channels. 

In S2, it is determined, according to the obtained measurement results, whether to activate the 

data duplication transmission function. 

In S3, a data transmission with the terminal is performed on the multiple channels according to 

a determination result. 5 

Optionally, the storage medium is further arranged to store program codes for performing the 

step described below.  

The step of performing the data transmission with the terminal on the multiple channels 

according to the determination result includes the step described below. 

In a case that the determination result indicates that the data duplication transmission function is 10 

activated, transmissions of the duplicated data with the terminal are performed on the multiple 

connections corresponding to the multiple channels. 

Optionally, the storage medium is further arranged to store program codes for performing the 

step described below.  

The step of performing the data transmission with the terminal on the multiple channels 15 

according to the determination result includes the step described below. 

In a case that the determination result indicates that the data duplication transmission function is 

not activated, a channel is determined from the multiple channels, for performing the data 

transmission with the terminal. 

Optionally, the storage medium is further arranged to store program codes for performing the 20 

step described below.  

The step of determining the channel from the multiple channels for performing the data 

transmission with the terminal in the case that the determination result indicates that the data 

duplication transmission function is not activated includes the step described below. 

In S1, a first channel on which a channel transmission quality is higher than a specified 25 

threshold is obtained, and it is determined, according to the first channel, a channel for 

performing the data transmission with the terminal.  

Or in S2, a pre-specified second channel is obtained, and the second channel is determined as 

the channel for performing the data transmission with the terminal. 

Optionally, the storage medium is further arranged to store program codes for performing the 30 

step described below.  

The step of determining, according to the obtained measurement results, whether to activate the 

data duplication transmission function includes the step described below. 
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In S1, in a case that the measurement results indicate that the channel transmission quality of all 

of the multiple channels meet a preset condition, the data duplication transmission function is 

determined to be activated. 

Or in S2, in a case that the measurement results indicate that the channel transmission quality of 

at least one of the multiple channels does not meet the preset condition, the data duplication 5 

transmission function is determined not to be activated.  

The preset condition includes that: the channel transmission quality is higher than a first preset 

threshold and lower than a second preset threshold. The second preset threshold is greater than 

the first preset threshold. 

Optionally, the storage medium is further arranged to store program codes for performing the 10 

step described below.  

The step of obtaining the measurement results of the channel transmission qualities of the 

multiple channels includes the step described below. 

In S1, a CU receives the measurement results reported by one or more DUs. The measurement 

results are obtained after the one or more DUs measure the channel transmission qualities of the 15 

multiple channels. 

Or in S2, a DU measures the channel transmission qualities of the multiple channels; and the 

DU obtains the measurement results. 

Optionally, the storage medium is further arranged to store program codes for performing the 

step described below.  20 

The step of obtaining the measurement results of the channel transmission quality of the 

multiple channels includes the step described below. 

After the step of determining, according to the obtained measurement results, whether to 

activate the data duplication transmission function, the method further includes the step 

described below. 25 

In S1, after a CU obtains the determination result, the CU sends a first indication message for 

indicating whether to activate the data duplication transmission function to a DU. 

Or in S2, after a DU obtains the determination result, the DU sends a second indication message 

for indicating whether to activate the data duplication transmission function to a CU. 

Optionally, in an embodiment, the storage medium may include, but is not limited to, a USB 30 

flash disk, a read-only memory (ROM), a random access memory (RAM), a mobile hard disk, a 

magnetic disk, an optical disk or another medium capable of storing the program codes.  

An embodiment of the present disclosure further provides a processor. The processor is 
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configured to execute programs which, when being executed, perform the steps of any 

above-mentioned method. 

Optionally, in an embodiment, the programs described above are used for performing the steps 

described below. 

In S1, measurement results of channel transmission qualities of multiple channels are obtained. 5 

A data duplication transmission function is configured on the multiple channels and is used for 

indicating an establishment of multiple connections with a terminal on the multiple channels. 

The multiple connections are used for simultaneous transmission of the duplicated data on the 

multiple channels. 

In S2, it is determined, according to the obtained measurement results, whether to activate the 10 

data duplication transmission function. 

In S3, a data transmission with the terminal is performed on the multiple channels according to 

a determination result. 

Optionally, in an embodiment, the programs described above are used for performing the step 

described below. 15 

The step of performing the data transmission with the terminal on the multiple channels 

according to the determination result includes the step described below. 

In a case that the determination result indicates that the data duplication transmission function is 

activated, transmissions of the duplicated data with the terminal are performed on the multiple 

connections corresponding to the multiple channels. 20 

Optionally, in an embodiment, the programs described above are used for performing the step 

described below. 

The step of performing the data transmission with the terminal on the multiple channels 

according to the determination result includes the step described below. 

In a case that the determination result indicates that the data duplication transmission function is 25 

not activated, a channel is determined from the multiple channels, for performing the data 

transmission with the terminal. 

Optionally, in an embodiment, the programs described above are used for performing the step 

described below. 

The step of determining the channel from the multiple channels for performing the data 30 

transmission with the terminal in the case that the determination result indicates that the data 

duplication transmission function is not activated includes the step described below. 

In S1, a first channel on which a channel transmission quality is higher than a specified 
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threshold is obtained, and it is determined, according to the first channel, a channel for 

performing the data transmission with the terminal.  

Or in S2, a pre-specified second channel is obtained, and the second channel is determined as 

the channel for performing the data transmission with the terminal. 

Optionally, in an embodiment, the programs described above are used for performing the step 5 

described below. 

The step of determining, according to the obtained measurement results, whether to activate the 

data duplication transmission function includes the step described below. 

In S1, in a case that the measurement results indicate that the channel transmission qualities of 

all of the multiple channels meet a preset condition, the data duplication transmission function 10 

is determined to be activated. 

Or in S2, in a case that the measurement results indicate that the channel transmission quality of 

at least one of the multiple channels does not meet the preset condition, the data duplication 

transmission function is determined not to be activated.  

The preset condition includes that: the channel transmission quality is higher than a first preset 15 

threshold and lower than a second preset threshold. The second preset threshold is greater than 

the first preset threshold. 

Optionally, in an embodiment, the programs described above are used for performing the step 

described below. 

The step of obtaining the measurement results of the channel transmission qualities of the 20 

multiple channels includes the step described below. 

In S1, a CU receives the measurement results reported by one or more DUs. The measurement 

results are obtained after the one or more DUs measure the channel transmission qualities of the 

multiple channels. 

Or in S2, a DU measures the channel transmission qualities of the multiple channels; and the 25 

DU obtains the measurement results. 

Optionally, in an embodiment, the programs described above are used for performing the step 

described below. 

The step of obtaining the measurement results of the channel transmission qualities of the 

multiple channels includes the step described below. 30 

After the step of determining, according to the obtained measurement results, whether to 

activate the data duplication transmission function, the method further includes the step 

described below. 
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In S1, after a CU obtains the determination result, the CU sends a first indication message for 

indicating whether to activate the data duplication transmission function to a DU. 

Or in S2, after a DU obtains the determination result, the DU sends a second indication message 

for indicating whether to activate the data duplication transmission function to a CU. 

Optionally, for specific examples in the embodiment, reference may be made to the examples 5 

described in the above-mentioned embodiments and optional embodiments, and repetition will 

not be made in the embodiment. 

Apparently, it should be understood by those skilled in the art that each of the above-mentioned 

modules or steps of the present disclosure may be implemented by a general-purpose computing 

apparatus, the modules or steps may be concentrated on a single computing apparatus or 10 

distributed on a network composed of multiple computing apparatuses, and alternatively, the 

modules or steps may be implemented by program codes executable by the computing 

apparatus, so that the modules or steps may be stored in a storage apparatus and executed by the 

computing apparatus. In some circumstances, the illustrated or described steps may be executed 

in sequences different from those described herein, or the modules or steps may be made into 15 

various integrated circuit modules separately, or multiple modules or steps therein may be made 

into a single integrated circuit module for implementation. In this way, the present disclosure is 

not limited to any specific combination of hardware and software. 

The above are only preferred embodiments of the present disclosure and are not intended to 

limit the present disclosure, and for those skilled in the art, the present disclosure may have 20 

various modifications and variations. Any modifications, equivalent substitutions, 

improvements and the like within the principle of the present disclosure shall fall within the 

scope of the present disclosure.  

 

 25 
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What is claimed is 

1. A data transmission method, comprising:  

obtaining measurement results of channel transmission qualities of a plurality of channels, 

wherein a data duplication transmission function is configured on the plurality of channels and 

is used for indicating an establishment of a plurality of connections with a terminal on the 5 

plurality of channels, and the plurality of connections are used for simultaneous transmissions 

of duplicated data on the plurality of channels; 

determining, according to the obtained measurement results, whether to activate the data 

duplication transmission function; and  

performing a data transmission with the terminal on the plurality of channels according to a 10 

determination result. 

2. The data transmission method of claim 1, wherein the performing the data transmission with 

the terminal on the plurality of channels according to the determination result comprises: 

in a case that the determination result indicates that the data duplication transmission function is 

activated, performing transmissions of the duplicated data with the terminal on the plurality of 15 

connections corresponding to the plurality of channels. 

3. The data transmission method of claim 1, wherein the performing the data transmission with 

the terminal on the plurality of channels according to the determination result comprises: 

in a case that the determination result indicates that the data duplication transmission function is 

not activated, determining a channel from the plurality of channels to perform the data 20 

transmission with the terminal. 

4. The data transmission method of claim 3, wherein in the case that the determination result 

indicates that the data duplication transmission function is not activated, the determining the 

channel from the plurality of channels to perform the data transmission with the terminal 

comprises: 25 

obtaining a first channel on which a channel transmission quality is higher than a specified 

threshold, and determining, according to the first channel, a channel for performing the data 

transmission with the terminal; or 

obtaining a pre-specified second channel, and determining the second channel as the channel for 

performing the data transmission with the terminal. 30 

5. The data transmission method of claim 1, wherein the determining, according to the obtained 

measurement results, whether to activate the data duplication transmission function comprises: 

in a case that the measurement results indicate that the channel transmission qualities of all of 
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the plurality of channels meet a preset condition, determining to activate the data duplication 

transmission function; or 

in a case that the measurement results indicate that the channel transmission quality of at least 

one of the plurality of channels does not meet the preset condition, determining not to activate 

the data duplication transmission function;  5 

wherein the preset condition comprises a condition where the channel transmission quality is 

higher than a first preset threshold and lower than a second preset threshold, the second preset 

threshold being greater than the first preset threshold. 

6. The data transmission method of claim 1, wherein the obtaining the measurement results of 

the channel transmission qualities of the plurality of channels comprises: 10 

receiving, by a centralized unit (CU), the measurement results reported by one or more 

distributed units (DUs), wherein the measurement results are obtained after the one or more 

DUs measure the channel transmission qualities of the plurality of channels; or 

measuring, by a DU, the channel transmission qualities of the plurality of channels; and 

obtaining, by the DU, the measurement results. 15 

7. The data transmission method of claim 1, wherein after determining, according to the 

obtained measurement results, whether to activate the data duplication transmission function, 

the data transmission method further comprises: 

after a centralized unit (CU) obtains the determination result, sending, by the CU, a first 

indication message for indicating whether to activate the data duplication transmission function 20 

to a distributed unit (DU); or 

after a DU obtains the determination result, sending, by the DU, a second indication message 

for indicating whether to activate the data duplication transmission function to a CU. 

8. The data transmission method of any one of claims 1 to 7, wherein each measurement result 

comprises at least one of:  25 

a channel quality indication (CQI) measurement result, a sounding reference signal (SRS) 

measurement result, a downlink buffer data transmission delay measurement result, a radio link 

control (RLC) retransmission number measurement result, and a hybrid automatic repeat 

request (HARQ) retransmission number measurement result. 

9. A data transmission apparatus, comprising:  30 

an obtaining module, which is configured to obtain measurement results of channel 

transmission qualities of a plurality of channels, wherein a data duplication transmission 

function is configured on the plurality of channels and is used for indicating an establishment of 

a plurality of connections with a terminal on the plurality of channels, and the plurality of 
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connections are used for simultaneous transmissions of duplicated data on the plurality of 

channels; 

a determination module, which is configured to determine, according to the obtained 

measurement results, whether to activate the data duplication transmission function; and  

a transmission module, which is configured to perform a data transmission with the terminal on 5 

the plurality of channels according to a determination result of the determination module. 

10. The data transmission apparatus of claim 9, wherein the transmission module comprises:  

a first transmission unit, which is configured to: in a case that the determination result indicates 

that the data duplication transmission function is activated, perform transmissions of the 

duplicated data with the terminal on the plurality of connections corresponding to the plurality 10 

of channels. 

11. The data transmission apparatus of claim 9, wherein the transmission module comprises:  

a second transmission unit, which is configured to: in a case that the determination result 

indicates that the data duplication transmission function is not activated, determine a channel 

from the plurality of channels to perform the data transmission with the terminal. 15 

12. The data transmission apparatus of claim 11, wherein the second transmission unit is further 

configured to: in the case that the determination result indicates that the data duplication 

transmission function is not activated, obtain a first channel on which a channel transmission 

quality is higher than a specified threshold, and determine, according to the first channel, a 

channel for performing the data transmission with the terminal; or obtain a pre-specified second 20 

channel, and determine the second channel as the channel for performing the data transmission 

with the terminal.  

13. The data transmission apparatus of claim 9, wherein the determination module comprises:  

a determining unit, which is configured to: in a case that the measurement results indicate that 

the channel transmission qualities of all of the plurality of channels meet a preset condition, 25 

determine to activate the data duplication transmission function; or in a case that the 

measurement results indicate that the channel transmission quality of at least one of the plurality 

of channels does not meet the preset condition, determine not to activate the data duplication 

transmission function; wherein the preset condition comprises a condition where the channel 

transmission quality is higher than a first preset threshold and lower than a second preset 30 

threshold, the second preset threshold being greater than the first preset threshold. 

14. The data transmission apparatus of claim 9, wherein the obtaining module comprises: 

a receiving unit, which is configured to receive the measurement results reported by one or 

more distributed units (DUs), wherein the measurement results are obtained after the one or 

more DUs measure the channel transmission qualities of the plurality of channels; or 35 
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a measurement unit, which is configured to measure the channel transmission qualities of the 

plurality of channels; and an obtaining unit, which is configured to obtain the measurement 

results. 

15. The data transmission apparatus of claim 9, further comprising:  

a sending module, which is configured to: after the determination result is obtained, send a first 5 

indication message for indicating whether to activate the data duplication transmission function 

to a distributed unit (DU); or after the determination result is obtained, send a second indication 

message for indicating whether to activate the data duplication transmission function to a 

centralized unit (CU). 

16. A centralized unit (CU), comprising the data transmission apparatus of any one of claims 9 10 

to 13. 

17. The CU of claim 16, further comprising: 

a receiving unit, which is configured to receive the measurement results reported by one or 

more distributed units (DUs), wherein the measurement results are obtained after the one or 

more DUs measure the channel transmission qualities of the plurality of channels. 15 

18. The CU of claim 16, further comprising: 

a sending module, which is configured to: after the determination result is obtained, send an 

indication message for indicating whether to activate the data duplication transmission function 

to a distributed unit (DU). 

19. A distributed unit (DU), comprising the data transmission apparatus of any one of claims 9 20 

to 13. 

20. The DU of claim 19, further comprising: 

a measurement unit, which is configured to measure the channel transmission qualities of the 

plurality of channels; and 

an obtaining unit, which is configured to obtain the measurement results. 25 

21. The DU of claim 19, further comprising: 

a sending module, which is configured to: after the determination result is obtained, send an 

indication message for indicating whether to activate the data duplication transmission function 

to a centralized unit (CU). 

22. A storage medium, comprising stored programs which, when being executed, perform the 30 

data transmission method of any one of claims 1 to 8. 

23. A processor, which is configured to execute programs which, when being executed, perform 

the data transmission method of any one of claims 1 to 8.  




