DATA COMMUNICATION METHOD AND APPARATUS,
ELECTRONIC DEVICE, AND STORAGE MEDIUM

RELATED APPLICATION

[0001] This application claims priority of Chinese Patent Application No. 202110879479.0,
entitled "DATA COMMUNICATION METHOD AND APPARATUS, ELECTRONIC DEVICE,
AND STORAGE MEDIUM" and filed with the China National Intellectual Property

Administration on July 30, 2021, which is incorporated herein by reference in its entirety.

FIELD OF THE TECHNOLOGY

[0002] The present disclosure relates to the field of communication technologies, and in
particular, to a data communication method and apparatus, an electronic device, and a

computer-readable storage medium.

BACKGROUND

[0003] Network slicing is a way of networking on demand, and is essentially dividing a
physical network of an operator into a plurality of virtual networks according to different service
requirements, such as delay, bandwidth, security, and reliability, to flexibly cope with different
network application scenarios. Based on the above characteristics of network slicing, using network

slicing can provide users with a better network experience.

[0004] Currently, a user who wants to use a network slice needs to actively subscribe to a
network operator, but the network slice to which the user actively subscribes is a public slice, and
there is a probability problem in the network quality obtained through the public slice, which leads

to a poor user experience, affecting widespread use of the network slice.

SUMMARY

[0005] In order to resolve the above technical problems, embodiments of the application
provide a data communication method and apparatus, an electronic device, and a computer-readable

storage medium.

[0006] According to an aspect of the embodiments of the present disclosure, a data
communication method is provided, performed by an electronic device, including: obtaining

application data for an application to connect to a public network for data transmission; determining,



according to the application data, whether the application needs to connect to a network slice; and
in response to determining that the application needs to connect to a network slice, requesting a
network operator to create a network slice channel and transmitting the created network slice
channel to the application, so that the application switches the connected public network to another

network slice corresponding to the network slice channel.

[0007] According to an aspect of the embodiments of the present disclosure, a data
communication apparatus is provided, including: an application data obtaining module, configured
to obtain application data for an application to connect to a public network for data transmission; a
network acceleration decision-making module, configured to determine, according to the
application data, whether the application needs to connect to a network slice; and a network slice
control module, configured to request a network operator to create a network slice channel, and
transmit the created network slice channel to the application, in response to determining that the
application needs to connect to a network slice, so that the application switches the connected

public network to a network slice corresponding to the network slice channel.

[0008] According to an aspect of the embodiments of the present disclosure, an electronic
device is provided, including at least one processor and at least one memory, the at least one
memory storing computer-readable instructions, and the computer-readable instructions, when
executed by the at least one processor, performing the data communication method described

above.

[0009] According to an aspect of the embodiments of the present disclosure, a
non-transitory computer-readable storage medium is provided, storing computer-readable
instructions, the computer-readable instructions, when executed by at least one processor of a

computer, causing the computer to perform the data communication method described above.

[0010] According to an aspect of the embodiments of the present disclosure, a computer
program product or a computer program is provided, the computer program product or the computer
program including computer instructions stored in a computer-readable storage medium. A
processor of a computer device reads the computer instructions from the computer-readable storage
medium, and the processor executes the computer instructions so that the computer device performs

the data communication method provided in the embodiments described above.

[0011] In the technical solutions provided in the embodiments of this application, on one
hand, an application that needs to connect to a network slice is identified by analyzing application

data, and the application that needs to connect to a network slice is automatically added into the



network slice by linking a network operator, so that user coverage of the network slice can be
effectively improved, and accurate delivery of the network slice can be implemented. On the other
hand, because the linked network operator delivers a dedicated channel corresponding to the
network slice to the application, the network quality obtained by the application is more stable

compared with a user actively subscribing to a public slice, thereby improving user experience.

[0012] It is to be understood that the above general descriptions and the following detailed
descriptions are merely exemplary and explanatory and are not intended to limit the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Accompanying drawings herein are incorporated into the specification and constitute
a part of this specification, show embodiments that conform to the present disclosure, and are used
for describing a principle of the present disclosure together with this specification. Apparently, the
accompanying drawings described below are merely some embodiments of the present disclosure,
and a person of ordinary skill in the art may further obtain other accompanying drawings according

to the accompanying drawings without creative efforts. In the accompanying drawings:

[0014] FIG. 1 is a schematic diagram of an implementation environment according to the

present disclosure.

[0015] FIG. 2 is a flowchart of a data communication method according to an exemplary
embodiment.
[0016] FIG. 3 is a flowchart of step S130 in the embodiment shown in FIG. 2 in an

exemplary embodiment.

[0017] FIG. 4 is a flowchart of step S150 in the embodiment shown in FIG. 2 in an

exemplary embodiment.

[0018] FIG. 5 is a flowchart of a data communication method according to another

exemplary embodiment of the present disclosure.

[0019] FIG. 6 is a schematic flowchart of an exemplary cloud gaming system implementing

a data transmission method.

[0020] FIG. 7 is a block diagram of a data communication apparatus according to an

exemplary embodiment of the present disclosure.



[0021] FIG. 8 is a schematic structural diagram of a computer system adapted to implement

an electronic device according to an embodiment of the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0022] Exemplary embodiments are described in detail herein, and examples of the
exemplary embodiments are shown in the accompanying drawings. When the following description
involves the accompanying drawings, unless otherwise indicated, the same numerals in different
accompanying drawings represent the same or similar elements. The implementations described in
the following exemplary embodiments do not represent all implementations consistent with the
present disclosure. On the contrary, the implementations are merely examples of apparatuses and
methods that are described in detail in the appended claims and that are consistent with some

aspects of the present disclosure.

[0023] The block diagrams shown in the accompanying drawings are merely functional
entities and do not necessarily correspond to physically independent entities. That is, the functional
entities may be implemented in a software form, or in one or more hardware modules or integrated

circuits, or in different networks and/or processor apparatuses and/or microcontroller apparatuses.

[0024] The flowcharts shown in the accompanying drawings are merely exemplary
descriptions, do not need to include all content and operations/steps, and do not need to be
performed in the described orders either. For example, some operations/steps may be further
divided, while some operations/steps may be combined or partially combined. Therefore, an actual

execution order may change according to an actual case.

[0025] Further: "plurality of" mentioned in the present disclosure means two or more.
"And/or" describes an association relationship for describing associated objects and represents that
three relationships may exist. For example, A and/or B may represent the following three cases:
Only A exists, both A and B exist, and only B exists. The character "/" generally indicates an "or"

relationship between the associated objects.

[0026] First, FIG. 1 is a schematic diagram of an implementation environment according to
the present disclosure. The implementation environment includes a user terminal 10 and a server 20,
and the user terminal 10 and the server 20 communicate with each other through a mobile network

30 provided by a network operator.

[0027] As a network provider, the network operator is configured to provide an end-to-end

data transmission network to support end-to-end data transmission. The mobile network 30



provided by the network operator includes a public network and a network slice. The public
network refers to a general network, and generally, the mobile network 30 automatically connected
to the user terminal 10 is a public network provided by the operator. The network slice is a virtual
private network provided by the network operator, and a network provided by the network slice
may adapt to network quality requirements in specific application scenarios. Generally, connection
of the user terminal 10 to the network slice may incur extra network fees. The network operator is
not limited to common network providers such as China Telecom, China Mobile, and China

Unicom.

[0028] In the implementation environment shown in FIG. 1, the user terminal 10 is
connected to the public network provided by the network operator for data transmission, and reports
to the server 20 application data such as network signal strength, packet loss rate, and network delay
during data transmission based on the public network. The server 20 determines, according to the
application data reported by the user terminal 10, whether the user terminal 10 needs to connect to a
network slice to obtain network acceleration, and if yes, the server 20 requests the network operator
to create a network slice channel and transmits the created network slice channel to the user
terminal 10. The user terminal 10 switches the connected public network to a network slice
corresponding to the network slice channel according to the network slice channel delivered by the
network operator. It can be seen that in this implementation environment, the server 20 analyzes the
application data reported by the user terminal 10 to identify a user who needs network acceleration,
and links the network operator to automatically add, into the network slice, the user terminal 10 of

the user who needs to obtain network acceleration by connecting to the network slice.

[0029] The user terminal 10 may be an electronic device with a network connection
function such as a smartphone, a tablet, a notebook computer, or a computer. The server 20 may be
an independent physical server, or may be a server cluster or a distributed system formed by a
plurality of physical servers, or may be a cloud server that provides basic cloud computing services
such as a cloud service, a cloud database, cloud computing, a cloud function, cloud storage, a
network service, cloud communication, a middleware service, a domain name service, a security
service, a content delivery network (CDN), big data, and an artificial intelligence platform. This is

not limited herein.

[0030] FIG. 2 is a flowchart of a data communication method according to an exemplary
embodiment. The method may be applied to the implementation environment shown in FIG. 1 and

is specifically performed by the server 20 in the implementation environment shown in FIG. 1. In



other implementation environments, the method may be performed by other devices such as an
electronic device shown in FIG. 8. This is not limited in this embodiment. The data communication
method is described in detail below with the server 20 in the embodiment shown in FIG. 1 as an

exemplary execution body.

[0031] As shown in FIG. 2, the exemplary data communication method may include step

S110 to step S150. A detailed description is as follows:

[0032] Step S110: Obtain application data for an application to connect to a public network

for data transmission.

[0033] First, the application in this embodiment refers to an application running on a user
terminal, and after the application is connected to a mobile network, data transmission may be
performed based on the mobile network. For example, the application includes a video playback

application or a cloud gaming application.

[0034] The mobile network is a network provided by a network operator, for example,
including a public network and a network slice. The public network is an open network provided by
the network operator to meet the needs of the public to obtain information, which may also be
called a general network. The network slice is a virtual private network provided by the network
operator, and a network provided by the network slice may adapt to network quality requirements in
specific application scenarios. Generally, the mobile network automatically connected to a user
terminal is the public network provided by the network operator, and connection of the user

terminal to the network slice may incur extra network fees.

[0035] The application data obtained by the server for the application to connect to a public
network for data transmission may include a network quality parameter and user attribute
parameters. The network quality parameter is used for describing a network quality status of the
application during data transmission, and the user attribute parameters describe basic attributes and
behavior attributes associated with a user account logged in the application. Exemplarily, the
network quality parameter may include a universal unique identifier (UUID), a round-trip time
(RTT), a packet loss rate, a bit rate, signal strength, or the like, and the user attribute parameters

may include user level, user activity, user online time, and the like, and are not enumerated herein.

[0036] In some embodiments, the application reports the application data for data
transmission to the server according to a preset frequency, and the server may preprocess the

received application data, where the preprocessing includes data cleaning, data analysis, data



calculation, and the like, so that a subsequent decision based on the preprocessed application data is

more accurate.

[0037] Step S130: Determine, according to the application data, whether the application

needs to connect to a network slice.

[0038] As mentioned above, the network provided by the network slice may adapt to the
network quality requirements in specific application scenarios, but, the application connecting to the
network slice requires the user to pay extra fees. Therefore, to provide the user with a better
application experience and enable the user to better accept paid use of a network slice, it is
necessary to determine according to the application data of the application whether the application
uses a network slice to obtain a higher quality network service, to accurately cover the network slice

to the user, thereby ensuring user experience while improving coverage of the network slice.

[0039] Exemplarily, whether the network quality of the application for data transmission
based on the public network is poor may be determined according to the application data, and if yes,
it is more likely that the user expects to obtain network acceleration through a network slice,

thereby determining that the application needs to connect to a network slice.

[0040] Alternatively, after it is determined that the network quality of the application for
data transmission based on the public network is poor, a further decision that the application needs
to connect to a network slice is made according to the user attribute parameters included in the
application data. For example, if these user attribute parameters reflect a historical payment
behavior of the user in the application, it is more likely that the user obtains network acceleration
through a network slice to obtain a better user experience, thereby determining that the application
needs to connect to a network slice to obtain network acceleration. A detailed decision-making

scheme may be determined according to an actual application scenario, and is not limited herein.

[0041] Step S150: Request a network operator to create a network slice channel, and
transmit the created network slice channel to the application, in response to determining that the
application needs to connect to a network slice, so that the application switches the connected

public network to a network slice corresponding to the network slice channel.

[0042] As mentioned above, if the decision that the application needs to connect to a
network slice is made, it indicates that the user of the application tends to accept using a network
slice to obtain better network quality, so that the server requests the network operator to provide a

network service of the network slice to the application.



[0043] The server obtains a network slice interface provided by the network operator in
advance, where the network slice interface provides functions such as creating, registering, exiting
slice, and adjusting related parameters, so that the server can link the network operator by calling
the network slice interface, to request the network operator to cooperate to implement related

network communication scenarios.

[0044] The server requests the network operator to create a network slice channel, where the
network slice channel is configured to provide a dedicated channel connected to the network slice to
the application, and transmits the created network slice channel to the application, so that the
application switches the connected public network to a network slice corresponding to the network
slice channel. The network slice channel created by the network operator may be a reserved
network channel deployed in the nearest base station, bearer network, or core network. A specific

deployment position of the network slice channel is not limited in this embodiment.

[0045] Exemplarily, the network operator may deliver the created network slice channel to
the application based on a UE Route Selection Policy (URSP) rule. The URSP rule describes a
correspondence between the application and the network slice, and based on the URSP rule,
whether the detected application may be associated with an existing PDU session may be
determined or establishment of a new PDU session may be triggered, so that accurate delivery of

the network slice can be implemented, to implement network acceleration the application.

[0046] It can be seen from the above that in this embodiment, the server identifies an
application that needs to connect to a network slice, and the server links the network operator to
deliver the network slice to an application that needs network acceleration, so that accurate
coverage of the network slice can be implemented, and the network acceleration can be quickly
implemented in the application without the user of the application actively subscribing to the
network slice. In addition, because the network slice channel delivered by the network operator to
the application is a dedicated channel connected to the corresponding network slice, the network
quality obtained after the application switches to connect to the network slice can be ensured, and
there is no probability problem of the network quality caused by the user actively subscribing to the

public slice.

[0047] FIG. 3 is a flowchart of step S130 in the embodiment shown in FIG. 2 in an
exemplary embodiment. As shown in FIG. 3, the process of determining, according to the
application data, whether the application needs to connect to a network slice may include step S131

to step S133. A detailed description is as follows:



[0048] Step S131: Determine a network quality indicator of the application according to a

network quality parameter included in the application data.

[0049] First, the network quality indicator of the application characterizes transmission
performance of the application for data transmission based on the public network. Generally, a
higher network quality indicator indicates higher transmission performance of the application for
data transmission and a better user experience obtained by the user using the application. However,
in actual application scenarios, when the network quality of the network connected to the
application reaches a certain level, it can be ensured that the user can obtain a better user

experience.

[0050] In this embodiment, the objective of determining the network quality indicator of the
application according to the network quality parameter included in the application data is to digitize
the network quality of the application to conveniently determine based on the network quality

indicator whether the application needs to connect to a network slice to obtain network acceleration.

[0051] Exemplarily, the network quality indicator of the application may be calculated
according to the network quality parameter included in the application data and a preset bit rate of
the application. The network quality parameter includes at least one of a round-trip time, a packet
loss rate, or a bit rate, and the preset bit rate of the application means that the application can
achieve a smooth user experience at the preset bit rate, and different applications have different

preset bit rates.

[0052] For example, when the application is a cloud gaming application, different types of
cloud games have different definition requirements for the game screen. For example, for a
first-person shooting game (FPS) type cloud game, the game screen needs to reach super definition
to provide the user with a smooth game experience, and a corresponding preset bit rate is 5500 bit/s;
for a rhythm-type cloud game, the game screen needs to reach high definition to provide the user
with a smooth game experience, and a corresponding preset bit rate is 9000 bit/s; and for a video
playback application scenario, a preset bit rate of a video livestreaming application needs to be

higher than that of a video playback application. This is not enumerated herein.

[0053] If the network quality indicator of the application is represented as F, the round-trip
time is represented as A, the packet loss rate is represented as B, the bit rate is represented as C, and
the preset bit rate of the application is represented as D, the network quality indicator F of the

application can be calculated by the following formula:



[0054] F= =

T 1+4¢(0.05A+50%B—0.01+(C—D)-2)

[0055] In the above formula, a value range of F is [0, 1]. For example, when 0.2 <F <1,

user experience is good, and when 0 < F < 0.2, user experience is poor.

[0056] In an example, D representing the preset bit rate of the application may be a
maximum bit rate and is represented by max_bit rate. When max_bit_rate = 3500, the screen
definition corresponding to the application is standard definition. When max_bit rate = 5500, the
screen definition corresponding to the application is super definition. When max_bit_rate = 9000,
the screen definition corresponding to the application is high definition. Users can adjust the value
of D according to their own needs and the value of network quality indicator F to adapt to the

requirements of different applications.

[0057] Step S133: Determine that the application needs to connect to a network slice, in
response to the network quality indicator not reaching a standard network quality indicator interval
corresponding to the application; otherwise, determine that the application does not need to connect

to a network slice.

[0058] In the standard network quality indicator interval, the user using the application can
obtain a good user experience. Although the network quality beyond the standard network quality
indicator interval is high, it has no obvious effect on improving user experience, which is equivalent
to wasting a network bandwidth. Therefore, different types of applications may correspond to
different the standard network quality indicator intervals. Generally, a higher preset bit rate of an
application indicates a larger endpoint value of a corresponding standard network quality indicator

interval.

[0059] In this embodiment, if the network quality indicator of the application does not reach
the standard network quality indicator interval corresponding to the application, it indicates that the
network quality obtained by the application based on the public network is poor and user experience
cannot be ensured. Therefore, it is necessary to perform network acceleration on the application to
provide the user with a better application experience. Similarly, if the network quality indicator of
the application reaches the standard network quality indicator interval, the application does not need

to connect to a network slice to obtain network acceleration.

[0060] In another embodiment, after it is determined that the network quality indicator of
the application does not reach the standard network quality indicator interval corresponding to the

application, user attribute parameters included in the application data may also be obtained to make
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a further decision according to the user attribute parameters on whether the application needs to

connect to a network slice.

[0061] The user attribute parameters describe basic attributes and behavior attributes
associated with a user account logged in the application. The basic attributes include basic user
information such as user age, region, and gender, and the behavior attributes include information

such as active information, on-line time, and payment information.

[0062] A policy for making a further decision according to the user attribute parameters on
whether the application needs to connect to a network slice may be determined specifically
according to actual application scenarios. Exemplarily, if the application scenario focuses on
payment habits of users, whether a current user has made a historical payment in the application
may be determined according to the user attribute parameters. If yes, it indicates that the user has a
higher acceptance of paying extra fees to obtain a higher quality network, and therefore it is
determined that the application needs to connect to a network slice to obtain network acceleration.
Alternatively, if the application scenario focuses on user ages, whether the age of the current user is
in an age group that tends to accept network payment services may be determined according to the
user attribute parameters, and if yes, it is determined that the application needs to connect to a
network slice to obtain network acceleration. In an actual application scenario, there may be one or

more focuses, which are not limited herein.

[0063] In another exemplary embodiment, after it is determined that the network quality
indicator does not reach the standard network quality indicator interval corresponding to the
application, a region in which the application is located is further obtained, and a further decision on
whether the application needs to connect to a network slice to obtain network acceleration is made
based on whether the network operator provides a network slice service in this region. It is to be
understood that the application can obtain network acceleration by connecting to a network slice

only when the network operator provides a network slice service in this region.

[0064] The further decision-making manners in the above examples may be superimposed
according to actual application scenarios to meet the requirements of the actual application
scenarios, and are not limited herein. Therefore, the server can accurately identify the application
that needs network acceleration by determining whether the application needs to connect to a

network slice, to lay a foundation for accurate coverage of the network slice.

[0065] FIG. 4 is a flowchart of step S150 in the embodiment shown in FIG. 2 in an

exemplary embodiment. As shown in FIG. 4, the process in which the server requests a network

11



operator to create a network slice channel and transmits the created network slice channel to the

application may include step S151 to step S153. A detailed description is as follows:
[0066] Step S151: Determine a channel parameter of a network slice channel to be created.

[0067] In order to enable the network acceleration obtained by the application to meet the
application requirements without wasting slice resources, a channel parameter of the network slice
channel to be created needs to be determined, to request the network operator to create an

appropriate network slice channel based on the determined channel parameter.

[0068] The server may determine the channel parameter corresponding to the network slice
channel to be created according to at least one of a total quantity of applications that connect to the
public network in a region in which the application is located and within a specified time period, or
a preset bit rate of the application. The channel parameter corresponding to the network slice

channel may include at least one of a channel size or a connection period.

[0069] Exemplarily, if a total quantity of applications that connect to the public network in n
region in which the application is located and within a specified time period is large, a connection
period may be set as a corresponding time period, so that the terminal switches the connected public
network to a network corresponding to the network slice channel within this time period after
receiving the network slice channel delivered by the network operator. For example, if 7 p.m. to 9
p-m. is the time period where the public network is congested, the connection period may be set
between 7 p.m. to 9 p.m. A specified frequency may be further set for the connection period. For
example, the connection period is from 7 p.m. to 9 p.m. every night, to control the frequency and
the period for the application to connect to the network slice, so that not only network resources of

the network slice are reduced, but also user experience is further optimized.

[0070] Because the application can achieve a smooth user experience at the preset bit rate,

in order to provide the user with a good user experience after the application switches to connect to
a network slice, the channel size of the network slice channel created by the network operator needs
to at least provide a corresponding network bandwidth, so that the channel size of the network slice

channel can be determined according to the preset bit rate of the application.

[0071] Step S153: Call a network slice interface provided by the network operator, and
transmit the channel parameter to the network slice interface to request the network operator to

create a network slice channel matching the channel parameter.
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[0072] After the channel parameter corresponding to the network slice channel to be created
is determined, the network slice interface provided by the network operator is called and the
channel parameter is transmitted to the network slice interface, to request the network operator to

create a network slice channel matching the channel parameter.

[0073] In this embodiment, the channel parameter is determined in the server based on the
above process, and the network operator is requested to create the corresponding network slice
channel based on the determined channel parameter, so that the created network slice channel can
implement network acceleration of the application without causing a waste of network slice

resources.

[0074] FIG. 5 is a flowchart of a data communication method according to another
exemplary embodiment of the present disclosure. As shown in FIG. 5, the method includes step

S210 to step S230 based on the steps shown in FIG. 2. A detailed description is as follows:

[0075] Step S210: Monitor a running status of the application after the application switches

the connected public network to the network slice corresponding to the network slice channel.

[0076] In this embodiment, after switching the connected public network to the network
slice corresponding to the network slice channel, the application still transmits the application data
for data transmission based on the network slice to the server, and the monitoring of the running

status of the application can be implemented according to the application data.

[0077] Step S230: Call a network slice interface provided by the network operator to request
the network operator to exit the application from the network slice channel, in response to detecting

that the running status is exiting the application or completing a currently running task.

[0078] The network slice interface provided by the network operator is called to request the
network operator to exit the application from the network slice channel, in response to monitoring
that the running status is exiting the application or completing a currently running task, to avoid a
waste of slice resources and avoid network payment required each time the user logs in the

application, thereby better improving user experience.

[0079] It can be seen that a server-linked network operator in this embodiment can not only
implement dynamic entering of the user into a network slice, but also implement dynamic exiting of
the user from a network slice, so that not only network slice resources can be reduced, but also user

experience can be greatly improved.
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[0080] In another embodiment, a network quality indicator for the application to connect to
a network slice for data transmission may be further obtained, and the network quality indicator for
the application to connect to a network slice for data transmission may be compared with a network
quality indicator for the application to connect to a public network for data transmission to obtain a
comparison result. Based on the comparison result, the network quality before and after entering a
slice can be clearly compared, and the improved effect of user experience can be evaluated in an

actual application scenario.

[0081] The data communication method provided by this embodiment of the present
disclosure is described below in detail by using a cloud gaming system as an exemplary application

scenario.

[0082] A cloud game is an online gaming technology based on a cloud computing
technology. The cloud gaming technology enables terminal devices with relatively limited graphics
processing and data computing capabilities to run high-quality games. In a cloud gaming scenario,
the cloud game does not run in a game terminal of a user, but runs on a cloud server, which renders
game scenes into video and audio streams, and transmits the video and audio streams to a cloud
gaming client installed on a player game terminal through a network. The player game terminal
does not need to have powerful graphics operation and data processing capabilities, and only needs
to have a basic streaming media playback capability and a capability of obtaining user input

instructions and transmitting the instructions to the cloud server.

[0083] The cloud game has extremely high requirements for network quality, especially
delay and jitter. If the network quality is poor, it may affect a cloud gaming experience, such as an
outcome of a match and look-and-feel of the screen. Therefore, if the data communication method
provided by this embodiment of the present disclosure is applied to a cloud gaming scenario, the
game experience of the user can be better ensured, and the reputation of the cloud game can be

improved.

[0084] In a specific example, a data structure of the network quality reported by the cloud
gaming client is shown in Table 1. According to different requirements, the data structure of the

network quality reported by the cloud gaming client may be flexibly adjusted.

report_time data report time
uuid user id
server_ip server [P
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Manufacturer mobile phone manufacturer
os_type system type
0s_version system version
Rtt network delay (null over 200 ms)
Netaccesstype network type
Netprottype network protocol (IPv4/IPv6)
client_isp client network operator
client_province client province
client_city client city

Table 1
[0085] The exemplary cloud gaming system includes a cloud gaming application running on

a terminal and a cloud gaming server, and the cloud gaming application and the cloud gaming
server communicate with each other based on a mobile network provided by a network operator.
The mobile network provided by the network operator includes a public network and a network
slice, and the network operator provides a network slice interface for the cloud gaming server to
call. A cloud gaming data platform service program and a decision-making service program are

disposed in the cloud gaming server.

[0086] A process in which the exemplary cloud gaming system performs a data transmission
method is shown in FIG. 6. Specifically, referring to FIG. 6, the cloud gaming application transmits
application data to the cloud gaming server. The application data is obtained by the cloud gaming
application connecting to a public network for data transmission, and includes at least one of a

network quality parameter or user attribute parameters.

[0087] The cloud gaming data platform program disposed in the cloud gaming server
preprocesses the application data uploaded by the cloud gaming application, where the
preprocessing includes data cleaning, data analysis, data calculation, and the like, and is not limited

herein.

[0088] The preprocessed application data is transmitted to the decision-making service
program disposed in the cloud gaming server to determine whether the cloud gaming application

needs to connect to a network slice. As shown in FIG. 6, that the decision-making service program
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determines whether the cloud gaming application needs to connect to a network slice may include

the following process:

[0089] First, a network quality indicator of the cloud gaming application is determined
according to the network quality parameter included in the application data. If it is determined
based on the network quality indicator that the network quality of the cloud gaming application is
high, whether a region in which the cloud gaming application is located provides a network slice
service is further determined. If it is determined that the network operator provides a network slice
service in the region, a further decision on whether the cloud gaming application needs to connect
to a network slice to obtain network acceleration is made according to the user attribute parameters

included in the application data.

[0090] A network slice interface provided by the network operator is called to request the
network operator to create a network slice channel, and the created network slice channel is sent to
the cloud gaming application, in response to determining that the cloud gaming application needs to
connect to a network slice. The network slice channel is configured to provide a dedicated channel
for connecting to a network slice for the cloud gaming application. For a detailed decision-making

process, refer to the description in the foregoing embodiments. This is not repeated herein.

[0091] The cloud gaming application switches a connected public network to a
corresponding network slice based on the received network slice channel, for data transmission
based on the network slice switched to be connected. After completing the network switching, the
cloud gaming application returns a notification message to the network operator, and the network

operator returns a result message to the cloud gaming server based on the notification message.

[0092] If the decision-making service program monitors that the cloud gaming application
exits a game or completes a game match, the network slice interface may be called again to request

the network operator to exit the cloud gaming application from the current network slice channel.

[0093] It can be seen that in the present disclosure, users with poor network quality is
identified through analysis of background data of a cloud game, and a network slice provider is
linked in the background to enable users to dynamically enter or exit a dedicated slice of the cloud
game, so that not only user experience can be improved, but also network slice resources can be

reduced.

[0094] FIG. 7 is a block diagram of a data communication apparatus according to an

exemplary embodiment of the present disclosure. The data communication apparatus may be
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applied to the implementation environment shown in FIG. 1 and is specifically performed by the

server 20 in the implementation environment shown in FIG. 1.
[0095] As shown in FIG. 7, the data communication apparatus includes:

[0096] an application data obtaining module 310, configured to obtain application data for
an application to connect to a public network for data transmission; a network acceleration
decision-making module 330, configured to determine according to application data whether the
application needs to connect to a network slice; and a network slice control module 350, configured
to request a network operator to create a network slice channel and transmit the created network
slice channel to the application, in response to determining that the application needs to connect to a
network slice channel, so that the application switches from the connected public network to a
network slice corresponding to the network slice channel, where the network slice channel is

configured to provide a dedicated channel for the application to connect to a network slice.

[0097] On one hand, the apparatus identifies a user who needs to connect to a network slice
to obtain network acceleration by analyzing application data, and links a network operator to
automatically add an application of the user who needs network acceleration into the network slice,
so that user coverage of the network slice can be effectively improved, and accurate delivery of the
network slice can be implemented. On the other hand, because the linked network operator delivers
a dedicated channel corresponding to the network slice to the application, the network quality
obtained by the application is more stable compared with a user actively subscribing to a public

slice, thereby improving user experience.

[0098] In another exemplary embodiment, the network acceleration decision-making

module includes:

[0099] an indicator determining unit, configured to determine a network quality indicator of
the application according to a network quality parameter included in the application data, where the
network quality indicator characterizes transmission performance of the application for data
transmission based on the public network; and a first decision-making unit, configured to determine
that the application needs to connect to a network slice, in response to the network quality indicator
not reaching a standard network quality indicator interval corresponding to the application, where
different types of applications correspond to different standard network quality indicator intervals;
and determine that the application does not need to connect to a network slice in response to the

network quality indicator reaching the standard network quality indicator interval.

[00100] In another exemplary embodiment, the indicator determining unit includes:
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[00101] a parameter obtaining subunit, configured to obtain the network quality parameter
included in the application data and determine a preset bit rate of the application, where the network
quality parameter includes at least one of a round-trip time, a packet loss rate, or a bit rate, and the
application can achieve a smooth user experience at the preset bit rate; and an indicator calculation
unit, configured to calculate the network quality indicator of the application according to the

network quality parameter and the preset bit rate.

[00102] In another exemplary embodiment, the network acceleration decision-making

module includes:

[00103] a user attribute parameter obtaining unit, configured to obtain user attribute
parameters included in the application data after it is determined that the network quality indicator
does not reach the standard network quality indicator interval corresponding to the application,
where the user attribute parameters describe basic attributes and behavior attributes associated with
a user account logged in the application; and a second decision-making unit, configured to make a
further decision according to the user attribute parameters on whether the application requires

network acceleration.

[00104] In another exemplary embodiment, the network acceleration decision-making

module includes:

[00105] a region determining unit, configured to obtain a region in which the application is
located after it is determined that the network quality indicator does not reach the standard network
quality indicator interval corresponding to the application; and a third decision-making unit,
configured to make a further decision on whether the application needs to connect to a network

slice, based on whether the network operator provides a network slice service in the region.
[00106] In another exemplary embodiment, the network slice control module includes:

[00107] a channel parameter determining unit, configured to determine a channel parameter
of a network slice channel to be created, where the channel parameter includes at least one of a
channel size or a connection period; and an interface calling module, configured to call a network
slice interface provided by the network operator and transmit the channel parameter to the network
slice interface to request the network operator to create a network slice channel matching the

channel parameter.

[00108] In another exemplary embodiment, the apparatus further includes:
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[00109] a running status monitoring module, configured to monitor a running status after the
application switches the connected public network to the network slice corresponding to the
network slice channel; and an exit processing module, configured to call, when it is monitored that
the running status is exiting the application or completing a currently running task, a network slice
interface provided by the network operator to request the network operator to exit the application

from the network slice channel.
[00110] In another exemplary embodiment, the apparatus further includes:

[00111] an indicator obtaining and comparison module, configured to obtain a network
quality indicator for the application to connect to a network slice for data transmission; and
compare the network quality indicator for the application to connect to a network slice for data
transmission with a network quality indicator for the application to connect to a public network for

data transmission to obtain a comparison result.

[00112] The apparatus provided by the foregoing embodiment and the method provided by
the foregoing embodiments belong to the same concept, and the specific manners of performing
operations by the modules and units of the apparatus have been described in detail in the method

embodiments. Details are not described again herein.

[00113] An embodiment of the present disclosure further provides an electronic device,
including a processor and a memory, the memory storing computer-readable instructions, and the
computer-readable instructions, when executed by the processor, implementing the data

communication method described above.

[00114] FIG. 8 is a schematic structural diagram of a computer system adapted to implement

an electronic device according to an embodiment of the present disclosure.

[00115] The computer system 1600 of the electronic device shown in FIG. 8 is merely an
example, and does not constitute any limitation on functions and use ranges of the embodiments of

the present disclosure.

[00116] As shown in FIG. 8, the computer system 1600 includes a central processing unit
(CPU) 1601, which may perform various suitable actions and processing according to a program
stored in a read-only memory (ROM) 1602 or a program loaded from a storage part 1608 into a
random access memory (RAM) 1603, for example, perform the method described in the foregoing

embodiments. The RAM 1603 further stores various programs and data required for system
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operations. The CPU 1601, the ROM 1602, and the RAM 1603 are connected to each other through
a bus 1604. An input/output (I/O) interface 1605 is also connected to the bus 1604.

[00117] The following components are connected to the I/O Interface 1605: an input part
1606 including a keyboard, a mouse, or the like; an output part 1607 including a cathode ray tube
(CRT), a liquid crystal display (LCD), and a speaker, or the like; a storage part 1608 including a
hard disk, or the like; and a communication part 1609 including a network interface card such as a
local area network (LAN) card or a modem. The communication part 1609 performs
communication processing by using a network such as the Internet. A drive 1610 is also connected
to the I/O interface 1605 as required. A removable medium 1611, such as a magnetic disk, an
optical disc, a magneto-optical disk, or a semiconductor memory, is installed on the drive 1610 as
required, so that a computer program read from the removable medium is installed into the storage

portion part 1608 as required.

[00118] Particularly, according to an embodiment of the present disclosure, the processes
described above by referring to the flowcharts may be implemented as computer software programs.
For example, an embodiment of the present disclosure includes a computer program product. The
computer program product includes a computer program stored in a computer-readable medium.
The computer program includes a computer program used for performing a method shown in the
flowchart. In such an embodiment, the computer program may be downloaded and installed from a
network through the communication part 1609, and/or installed from the removable medium 1611.
When the computer program is executed by the CPU 1601, the various functions defined in the

system of the present disclosure are executed.

[00119] The computer-readable medium shown in the embodiments of the present disclosure
may be a computer-readable signal medium or a computer-readable storage medium or any
combination thereof. The computer-readable storage medium may be, for example, an electrical,
magnetic, optical, electromagnetic, infrared, or semi-conductive system, apparatus, or component,
or any combination thereof. A more specific example of the computer-readable storage medium
may include but is not limited to: an electrical connection having one or more wires, a portable
computer magnetic disk, a hard disk, a RAM, a ROM, an erasable programmable read-only memory
(EPROM), a flash memory, an optical fiber, a compact disk read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any appropriate combination thereof. In the
present disclosure, the computer-readable storage medium may be any tangible medium containing

or storing a program, and the program may be used by or used in combination with an instruction
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execution system, an apparatus, or a device. In the present disclosure, the computer-readable signal
medium may include a data signal propagated in a baseband or as part of a carrier, and carries a
computer-readable computer program. A data signal propagated in such a way may assume a
plurality of forms, including, but not limited to, an electromagnetic signal, an optical signal, or any
appropriate combination thereof. The computer-readable signal medium may be further any
computer-readable medium in addition to a computer-readable storage medium. The
computer-readable medium may send, propagate, or transmit a program that is used by or used in
combination with an instruction execution system, apparatus, or device. The computer program
included in the computer-readable medium may be transmitted by using any suitable medium,
including but not limited to: a wireless medium, a wire, or the like, or any suitable combination

thereof.

[00120] The flowcharts and block diagrams in the accompanying drawings illustrate possible
system architectures, functions, and operations that may be implemented by a system, a method,
and a computer program product according to various embodiments of the present disclosure. Each
box in a flowchart or a block diagram may represent a module, a program segment, or a part of
code. The module, the program segment, or the part of code includes one or more executable
instructions configured to implement designated logic functions. In some implementations used as
substitutes, functions annotated in boxes may alternatively occur in a sequence different from that
annotated in an accompanying drawing. For example, actually two boxes shown in succession may
be performed basically in parallel, and sometimes the two boxes may be performed in a reverse
sequence. This is determined by a related function. Each box in a block diagram or a flowchart and
a combination of blocks in the block diagram or the flowchart may be implemented by using a
dedicated hardware-based system configured to perform a specified function or operation, or may

be implemented by using a combination of dedicated hardware and a computer instruction.

[00121] Related units described in the embodiments of the present disclosure may be
implemented in a software manner, or may be implemented in a hardware manner, and the units
described can also be set in a processor. Names of these units do not constitute a limitation on the

units in a specific case.

[00122] Another aspect of the present disclosure further provides a computer-readable
storage medium, storing a computer program, the computer program, when executed by a

processor, implementing the data communication method as described above. The
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computer-readable storage medium may be included in the electronic device described in the

foregoing embodiment, or may exist alone and is not disposed in the electronic device.

[00123] Another aspect of the present disclosure further provides a computer program
product or a computer program, including computer instructions, the computer instructions being
stored in a computer-readable storage medium. A processor of a computer device reads the
computer instructions from the computer-readable storage medium, and the processor executes the
computer instructions so that the computer device performs the data communication method

provided in the embodiments described above.

[00124] The foregoing content is merely preferable exemplary embodiments of the present
disclosure, and is not intended to limit the embodiments of the present disclosure. A person of
ordinary skill in the art can easily make corresponding changes or modifications according to the
main concept and spirit of the present disclosure. Therefore, the protection scope of the present

disclosure shall be subject to the protection scope of the claims.
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CLAIMS

What is claimed is:

1. A data communication method, performed by an electronic device, comprising:

obtaining application data for an application to connect to a public network for data

transmission;

determining, according to the application data, whether the application needs to connect to a

network slice; and

in response to determining that the application needs to connect to a network slice, requesting a
network operator to create a network slice channel and transmitting the created network slice
channel to the application, so that the application switches the connected public network to another

network slice corresponding to the network slice channel.

2. The method according to claim 1, wherein the determining, according to the application data,

whether the application needs to connect to a network slice comprises:

determining a network quality indicator of the application according to a network quality
parameter comprised in the application data, wherein the network quality indicator characterizes

transmission performance of the application for data transmission based on the public network;

determining that the application needs to connect to a network slice, in response to the network
quality indicator not reaching a standard network quality indicator interval corresponding to the
application, wherein different types of applications correspond to different standard network quality

indicator intervals; and

determining that the application does not need to connect to a network slice, in response to the
network quality indicator reaching the standard network quality indicator interval, wherein the
network slice channel is configured to provide the application with a dedicated channel for

connecting to the network slice.

3. The method according to claim 2, wherein the determining a network quality indicator of the

application according to a network quality parameter comprised in the application data comprises:

obtaining the network quality parameter comprised in the application data and determining a
preset bit rate of the application, wherein the network quality parameter comprises at least one of a
round-trip time, a packet loss rate, or a bit rate, and the application achieves smooth user experience

at the preset bit rate; and
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calculating the network quality indicator of the application according to the network quality

parameter and the preset bit rate.
4. The method according to claim 3, wherein the network quality indicator of the application is

calculated by using the following formula:

1
= 1 + ¢(0.05xA+50%B—0.01+(C—~D)-2)

wherein F represents the network quality indicator of the application, A represents the
round-trip time, B represents the packet loss rate, C represents the bit rate, and D represents the

preset bit rate.
5. The method according to claim 2, further comprising:

obtaining user attribute parameters comprised in the application data after determining that the
network quality indicator does not reach the standard network quality indicator interval
corresponding to the application, wherein the user attribute parameters describe basic attributes and

behavior attributes associated with a user account logged in the application; and

determining, according to the user attribute parameters, whether the application needs to

connect to a network slice.
6. The method according to claim 2, further comprising:

obtaining a region in which the application is located after determining that the network quality
indicator does not reach the standard network quality indicator interval corresponding to the

application; and

determining whether the application needs to connect to a network slice, based on whether the

network operator provides a network slice service in the region.

7. The method according to claim 1, wherein the requesting a network operator to create a
network slice channel and transmitting the created network slice channel to the application

comprises:

determining a channel parameter of a network slice channel to be created, wherein the network
slice channel is configured to provide the application with a dedicated channel for connecting to the
network slice, and the channel parameter comprises at least one of a channel size or a connection

period; and

calling a network slice interface provided by the network operator, and transmitting the
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channel parameter to the network slice interface to request the network operator to create a network

slice channel matching the channel parameter.

8. The method according to claim 7, wherein the determining a channel parameter of a network

slice channel to be created comprises:

determining the channel parameter according to at least one of a total quantity of applications
that connect to the public network in a region in which the application is located and within a

specified time period, or a preset bit rate of the application.
9. The method according to claim 1, further comprising:

monitoring a running status of the application after the application switches the connected
public network to the network slice corresponding to the network slice channel, wherein the
network slice channel is configured to provide the application with a dedicated channel for

connecting to the network slice; and

calling a network slice interface provided by the network operator to request the network
operator to exit the application from the network slice channel, in response to detecting that the

running status is exiting the application or completing a currently running task.
10. The method according to claim 1, further comprising:

obtaining a network quality indicator for the application to connect to a network slice for data

transmission; and

comparing the network quality indicator for the application to connect to a network slice for
data transmission with a network quality indicator for the application to connect to a public network

for data transmission to obtain a comparison result.

11. The method according to any one of claims 1 to 10, wherein the network operator transmits
the created network slice channel to the application according to a UE Route Selection Policy

(URSP) rule.

12. A cloud gaming system, comprising: a cloud gaming application and a cloud gaming server
running on a terminal, the cloud gaming application and the cloud gaming server communicating
based on a mobile network provided by a network operator, and the mobile network comprising a

public network and a network slice,

the cloud gaming application transmitting application data to the cloud gaming server, and the

application data being obtained by the cloud gaming application connecting to the public network
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for data transmission;

the cloud gaming server determines according to the application data on whether the cloud
gaming application needs to connect to a network slice, and in response to determining that the
cloud gaming application needs to connect to a network slice, requesting the network operator to
create a network slice channel and transmitting the created network slice channel to the cloud

gaming application; and

the cloud gaming application switches the connected public network to the network slice to

perform data transmission based on the network slice.
13. A data communication apparatus, comprising:

an application data obtaining module, configured to obtain application data for an application

to connect to a public network for data transmission;

a network acceleration decision-making module, configured to determine, according to the

application data, whether the application needs to connect to a network slice; and

a network slice control module, configured to request a network operator to create a network
slice channel and transmit the created network slice channel to the application, in response to
determining that the application needs to connect to a network slice, so that the application switches

the connected public network to a network slice corresponding to the network slice channel.

14. The apparatus according to claim 13, wherein the network acceleration decision-making

module comprises:

an indicator determining unit, configured to determine a network quality indicator of the
application according to a network quality parameter comprised in the application data, wherein the
network quality indicator characterizes transmission performance of the application for data

transmission based on the public network; and

a first decision-making unit, configured to determine that the application needs to connect to a
network slice, in response to the network quality indicator not reaching a standard network quality
indicator interval corresponding to the application, wherein different types of applications
correspond to different standard network quality indicator intervals; and determine that the
application does not need to be connected the network slice, in response to the network quality
indicator reaching the standard network quality indicator interval,, wherein the network slice
channel is configured to provide the application with a dedicated channel for connecting to the

network slice.
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15. The apparatus according to claim 14, wherein the indicator determining unit comprises:

a parameter obtaining subunit, configured to obtain the network quality parameter comprised
in the application data and determine a preset bit rate of the application, wherein the network
quality parameter comprises at least one of a round-trip time, a packet loss rate, or a bit rate, and the

application achieves smooth user experience at the preset bit rate; and

an indicator calculation unit, configured to calculate the network quality indicator of the

application according to the network quality parameter and the preset bit rate.

16. The apparatus according to claim 14, wherein the network acceleration decision-making

module comprises:

a user attribute parameter obtaining unit, configured to obtain user attribute parameters
comprised in the application data after determining that the network quality indicator does not reach
the standard network quality indicator interval corresponding to the application, wherein the user
attribute parameters describe basic attributes and behavior attributes associated with a user account

logged in the application; and

a second decision-making unit, configured to determine, according to the user attribute

parameters, whether the application requires network acceleration.

17. The apparatus according to claim 14, wherein the network acceleration decision-making

module comprises:

a region determining unit, configured to obtain a region in which the application is located
after it is determined that the network quality indicator does not reach the standard network quality

indicator interval corresponding to the application; and

a third decision-making unit, configured to determine whether the application needs to connect
to a network slice, based on whether the network operator provides a network slice service in the

region.
18. The apparatus according to claim 13, wherein the network slice control module comprises:

a channel parameter determining unit, configured to determine a channel parameter of the
network slice channel to be created, wherein the channel parameter comprise at least one of a

channel size or a connection period; and

an interface calling module, configured to call a network slice interface provided by the

network operator, and transmit the channel parameter to the network slice interface to request the
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network operator to create a network slice channel matching the channel parameter, wherein the
network slice channel is configured to provide the application with a dedicated channel for

connecting to the network slice.
19. An electronic device, comprising:
a memory, storing computer-readable instructions; and

a processor, reading the computer-readable instructions stored in the memory to perform the

method according to any one of claims 1 to 11.

20. A non-transitory computer-readable storage medium, storing computer-readable
instructions, the computer-readable instructions, when executed by at least one processor of a

computer, causing the computer to perform the method according to any one of claims 1 to 11.
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