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NETWORK CONNECTION METHOD AND APPARATUS

TECHNICAL FIELD

The disclosure relates to the technical field of terminals, and particularly to a

network connection method and device.

BACKGROUND

At present, a terminal such as a smart phone and a tablet computer may be
connected to a network and process various types of data services through the
network. The network that the terminal is connected to may be a cellular network or a
non-cellular network such as a Wireless Local Area Network (WLAN), and when the
terminal moves to a coverage area of the non-cellular network in a process of access
to the cellular network, the terminal may automatically perform a handover of a
network access mode from the cellular network to the non-cellular network, thereby
implementing network connection through the non-cellular network.

The network connection may usually be temporarily interrupted during the
handover of the network access mode, and if a user is playing an online video or
processing a data service such as video communication through the terminal, the data
service may be interrupted, which may bring inconvenience to the user and thus
reduce a network experience of the user. For example, the non-cellular network is a
WLAN. For solving the problem of network interruption during handover of the
network access mode, the handover of the network access mode is usually achieved
by integrating an Access Network Discovery Selection Function (ANDSF)
technology, Hotspot2.0 (wireless hotspot), a Long Term Evolution (LTE) technology
and the WLAN or interoperating the LTE with the WLAN.

However, because of excessive complexity, high requirement on a coupling
degree between the cellular network and a WLAN system and the like of a technology
for integrating the ANDSF technology, Hotspot2.0, the LTE technology and the
WLAN or implementing interoperation on LTE and the WLAN, the technology may

usually be applied to a self-supporting WLAN of a cellular network operating
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company, and an application scope of the technology is limited.

SUMMARY

In order to avoid interruption of a service state of a data service during
handover of a network access mode, the embodiments of the disclosure provide a
network connection method and device. The following technical solutions are adopted.

According to a first aspect of the embodiments of the disclosure, a network
connection method is provided, which may include the following operations.

It is determined whether a radio signal of an accessible non-cellular network is
detected during a network connection through a cellular network.

When the radio signal is detected, it is determined whether a service state of a
presently processed data service meets a first preset condition. The first preset
condition is a condition that does not influence service quality of the data service
during a handover of a network access mode.

When the service state meets the first preset condition, the network connection
is performed based on the radio signal.

In at least one embodiment, the operation that it is determined whether the
service state of the presently processed data service meets the first preset condition
may include at least one of the following manners.

When determining through the service state that no network data is presently
transmitted, it is determined that the service state meets the first preset condition.

When determining through the service state that the network data is presently
being transmitted, if the network data meets a second preset condition, it is
determined that the service state meets the first preset condition.

When determining through the service state that an application program is
presently running, if the application program is not a specified application program, it
is determined that the service state meets the first preset condition.

When determining through the service state that there is no network data to be
transmitted presently, it is determined that the service state meets the first preset
condition.

When determining through the service state that there is the network data to be

transmitted presently, if a transmission time interval between present time and
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transmission start time of the network data to be transmitted is longer than a preset
time interval, it is determined that the service state meets the first preset condition.

When determining through the service state that a specified webpage is not
presently opened, it is determined that the service state meets the first preset condition.

When determining through the service state that the specified webpage has
presently been opened, if a page state of the specified webpage is not presently a
specified state, it is determined that the service state meets the first preset condition.

In at least one embodiment, the operation that it is determined that the service
state meets the first preset condition if the network data meets the second preset
condition may include at least one of the following manners.

In condition that a data type of the network data is not a specified type, it is
determined that the service state meets the first preset condition.

In condition that the network data is not data of the specified application
program, it is determined that the service state meets the first preset condition.

In condition that a transmission rate of the network data is less than a preset
rate threshold, it is determined that the service state meets the first preset condition.

In at least one embodiment, after the operation that it is determined whether
the service state of the presently processed data service meets the first preset
condition, the method may further include the following operations.

When the service state does not meet the first preset condition and it is
determined through the service state that the network data is presently being
transmitted or there is the network data to be transmitted, a transmission process of
the network data is monitored.

When it is monitored that transmission of the network data is ended or a
transmission cycle of the network data is longer than a preset transmission cycle, the
network connection is performed based on the radio signal.

In at least one embodiment, after the operation that it is determined whether
the service state of the presently processed data service meets the first preset
condition, the method may further include the following operations.

When the service state does not meet the first preset condition and it is
determined through the service state that the specified application program is
presently running, a running state of the specified application program is monitored.

When it is monitored that the specified application program stops running, the
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network connection is performed based on the radio signal.

In at least one embodiment, after the operation that it is determined whether
the service state of the presently processed data service meets the first preset
condition, the method may further include the following operations.

When the service state does not meet the first preset condition and it is
determined through the service state that the specified webpage has presently been
opened and a page state of the specified webpage is presently the specified state, the
page state of the specified webpage is monitored.

When it is monitored that the page state of the specified webpage is not the
specified state, the network connection is performed based on the radio signal.

In at least one embodiment, after the operation that it is determined whether
the service state of the presently processed data service meets the first preset
condition, the method may further include the following operations.

When the service state does not meet the first preset condition, association or
attachment to the non-cellular network is performed based on the radio signal.

The service state is continued to be monitored.

When it is monitored that the service state meets the first preset condition, the
network connection is performed.

In at least one embodiment, the operation that the network connection is
performed based on the radio signal when the service state meets the first preset
condition may include the following actions.

When the service state meets the first preset condition, association or
attachment to the non-cellular network is performed based on the radio signal.

In case of keeping connection of the cellular network, it is determined whether
the data service is capable of being processed through the non-cellular network.

When the data service is capable of being processed, the network access mode
is handed over from the cellular network to the non-cellular network, and the network
connection is performed based on the radio signal.

In at least one embodiment, the operation that the network connection is
performed based on the radio signal when the service state meets the first preset
condition may include the following actions.

When the service state meets the first preset condition, a network state is

acquired. The network state includes at least one of present signal strength of the
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cellular network, a present transmission speed of the cellular network or present
signal strength of the radio signal.

It is determined whether the network state meets a third preset condition. The
third preset condition includes at least one of the following: the present signal strength
of the cellular network being less than a first preset strength threshold, the present
transmission speed of the cellular network being less than a preset transmission speed,
or the present signal strength of the radio signal being more than a second preset
strength threshold.

When the network state meets the third preset condition, the network access
mode is handed over from the cellular network to the non-cellular network, and the
network connection is performed based on the radio signal.

According to a second aspect of the embodiments of the disclosure, a network
connection device is provided, which includes at least one module. The at least one
module is configured to implement the network connection method provided in the
first aspect or any possible implementation mode of the first aspect.

According to a third aspect of the embodiments of the disclosure, a terminal is
provided, which includes a transmitter, a receiver, a memory and a processor. The
memory, the transmitter and the receiver are connected with the processor
respectively. The memory stores a program code. The processor is configured to call
the program code to execute the network connection method in the first aspect.

According to a fourth aspect of the embodiments of the disclosure, a
computer-readable medium is provided, which stores one or more instructions. The
instruction is configured to implement the network connection method provided in the
first aspect or any possible implementation mode of the first aspect.

The technical solutions provided in the embodiments of the disclosure have
the following beneficial effects. In the embodiments of the disclosure, when the radio
signal of the accessible non-cellular network is detected during network connection
through the cellular network, it may be determined whether the service state of the
presently processed data service meets the first preset condition, to avoid interruption
of the data service due to handover of the network access mode. The first preset
condition is the condition that does not influence service quality of the data service
during the handover of the network access mode, so that network connection may be

performed based on the radio signal when the service state meets the first preset
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condition, thereby ensuring the present data service to be performed smoothly.

BRIEF DESCRIPTION OF DRAWINGS

In order to describe the technical solutions of the embodiments of the
disclosure more clearly, the drawings required to be used in descriptions about the
embodiments will be simply introduced below. It is apparent that the drawings
described below are only some embodiments of the disclosure. Other drawings may
further be obtained by those of ordinary skill in the art according to these drawings
without creative work.

FIG. 1 is a flowchart of a network connection method according to an
embodiment of the disclosure.

FIG. 2A is a structure diagram of a first network connection device according
to an embodiment of the disclosure.

FIG. 2B is a structure diagram of a determination module according to an
embodiment of the disclosure.

FIG. 2C is a structure diagram of a second network connection device
according to an embodiment of the disclosure.

FIG. 2D is a structure diagram of a third network connection device according
to an embodiment of the disclosure.

FIG. 2E is a structure diagram of a fourth network connection device
according to an embodiment of the disclosure.

FIG. 2F is a structure diagram of a fifth network connection device according
to an embodiment of the disclosure.

FIG. 2G is a structure diagram of a first connection module according to an
embodiment of the disclosure.

FIG. 2H is a structure diagram of another first connection module according to
an embodiment of the disclosure.

FIG. 3 is a structure diagram of a terminal according to an embodiment of the

disclosure.

DETAILED DESCRIPTION
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In order to make the object, technical solutions and advantages of the
disclosure clearer, the implementations of the disclosure will further be described
below in combination with the drawings in detail.

"Module™ mentioned in the disclosure usually refers to a process or instruction
stored in a memory and capable of realizing some functions. "Submodule™ mentioned
in the disclosure usually refers to a functional structure which is logically divided. A
"submodule™ may be implemented completely by hardware or implemented by a
combination of software and the hardware.

"Multiple" mentioned in the disclosure refers to two or more than two. Term
"and/or" is an association relationship describing associated objects and represents
that three relationships may exist. For example, A and/or B may represent three
conditions: i.e., independent existence of A, existence of both A and B and
independent existence of B. Character "/" usually represents that previous and next
associated objects form an "or" relationship.

Before the embodiments of the disclosure are explained and described in
detail, an application scenario of the embodiments of the disclosure is introduced at
first. At present, when a terminal moves to a coverage area of an accessible non-
cellular network during connection to a cellular network, the terminal may
automatically perform a handover of a network access mode from the cellular network
to the non-cellular network. However, since a network connection may usually be
temporarily interrupted during handover of the network access mode, if a user is
processing a data service through the terminal, the data service may be interrupted and
inconvenience may be brought to the user. For example, if the handover of the
network access mode is performed when the terminal is playing an online video or
processing video communication through the cellular network, playing of the online
video may be interrupted, or, the video communication may be interrupted. However,
a technology for solving this problem is too complex and there are too many
limitations to application of the technology, so that handover efficiency of the network
access mode is low. Therefore, the embodiments of the disclosure provide a network
connection method, which may avoid interruption of the data service due to handover
of the network access mode, and further ensure the present data service to be
performed smoothly.

FIG. 1 is a flowchart of a network connection method according to an
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embodiment of the disclosure. Referring to FIG. 1, the method includes the following
operations.

In 101, a terminal determines whether a radio signal of an accessible non-
cellular network is detected during a network connection through a cellular network.

The radio signal may be a Wireless Fidelity (WIFI) signal, and may also be
another radio signal of the non-cellular network.

The operation that the terminal determines whether the radio signal of the
accessible non-cellular network is detected may make reference to a related art, which
will not be elaborated in the embodiment of the disclosure.

In addition, when the radio signal is detected, because the terminal determines
whether to perform network connection based on the radio signal according to
operations in 102-103, the handover of a network access mode may not be occurred.
However, for reducing consumption of the cellular network, a user may eagerly
expect to perform handover of the network access mode, and in such case, the
terminal may also prompt the user that the radio signal has been detected in a manner
of vibration, ringing, box popup and the like, so that the user may manually perform
the handover of the network access mode when receiving such prompting
information.

In 102, when the radio signal is detected, the terminal determines whether a
service state of a presently processed data service meets a first preset condition, and
the first preset condition indicates a condition that does not influence service quality
of the data service during a handover of a network access mode.

The data service refers to a service that the terminal may process through the
network, for example, a voice call, a video call and video playing uploading or
downloading. The service state refers to a state of the terminal when the data service
is processed. In addition, the first preset condition may be set in advance. For
example, the first preset condition may include at least one of the cases that no
network data is presently transmitted, no specified application program is presently
running, or there is no network data to be transmitted presently.

The operation that the terminal determines whether the service state of the
presently processed data service meets the first preset condition may include at least
one of the following manners.

First manner: when determining through the service state that the network data
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IS not presently transmitted, the terminal determines that the service state meets the
first preset condition.

When the terminal does not presently transmit the network data, network
interruption caused by handover of the network access mode may have no effect on
the terminal. Therefore, when the terminal determines, through the service state, that
no network data is presently transmitted, the terminal may determine that the service
state meets the first preset condition.

It is to be noted that the network data may include video data, audio data,
image data and the like transmitted by the terminal through the network. The case that
the network data is not presently transmitted may indicate that the terminal does not
presently transmit any data through the cellular network. For example, the case that
the terminal does not presently transmit the network data may include that the
terminal does not presently make a voice call through the network, does not make a
video call through the network, does not perform video playing or video downloading
through the network or the like.

Second manner: when the terminal determines through the service state that
the network data is presently being transmitted, if the network data meets a second
preset condition, the terminal determines that the service state meets the first preset
condition.

When the terminal determines, through the service state, that the network data
is presently being transmitted, the network data transmitted presently may not be data
that is valued by the user and, for the user, there is no influence on an network
experience in case of network interruption. Therefore, for further determining whether
the service state meets the first preset condition, the terminal may further determine
whether the network data meets the second preset condition, and a specific operation
may include at least one of the following manners (1)-(3).

(1) In condition that a data type of the network data is not a specified type, it is
determined that the service state meets the first preset condition.

(2) In condition that the network data is not data of the specified application
program, it is determined that the service state meets the first preset condition.

(3) In condition that a transmission rate of the network data is less than a
preset rate threshold, it is determined that the service state meets the first preset

condition.
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It is to be noted that the specified type may be a preset type. For example, the
specified type may be a video, an audio, an image or the like. The specified
application program may also be preset. For example, the specified application
program may be an instant messaging application and a video playing application.
The number of the specified application program may be one and may also be
multiple. The preset rate threshold may also be preset. For example, the preset rate
threshold may be 20 bits/second and 30 bits/second.

Third manner: when the terminal determines through the service state that an
application program is presently running, if the application program is not a specified
application program, the terminal determines that the service state meets the first
preset condition.

When the terminal determines, through the service state, that the application
program is presently running, only the presently running application program may be
influenced by network interruption caused due to handover of the network access
mode, and if the application program is not the specified application program, the
specified application program may not be influenced by the network interruption.
Therefore, when the terminal determines, through the service state, that the
application program is presently running and the application program is not the
specified application program, the terminal may determine that the service state meets
the first preset condition.

For example, when the specified application program is the video playing
application and the presently-running application program is the instant messaging
application, it is determined that the service state meets the first preset condition.

Fourth manner: when the terminal determines through the service state that
there is no network data to be transmitted presently, the terminal determines that the
service state meets the first preset condition.

It is to be noted that the network data to be transmitted may be network data
transmitted from the transmission start time and the network data to be transmitted
may include cache data of an operating system of the terminal, cache data of the
specified application program, cache data of a cellular network modem and the like.

When the terminal determines, through the service state, that there is no
network data to be transmitted presently, no matter whether network interruption may

occur, there is no influence on the terminal. Therefore, when determining, through the
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service state, that there is no network data to be transmitted presently, the terminal
may determine that the service state meets the first preset condition.

Fifth manner: when the terminal determines through the service state that there
is the network data to be transmitted presently, if a transmission time interval between
present time and the transmission start time of the network data to be transmitted is
longer than a preset time interval, the terminal determines that the service state meets
the first preset condition.

When the transmission time interval between the present time and the
transmission start time of the network data to be transmitted is longer than the preset
time interval, subsequent transmission of the network data may not be influenced by
temporary network interruption due to handover of the network access mode.
Therefore, when the transmission time interval is longer than the preset time interval,
it is determined that the service state meets the first preset condition.

It is to be noted that the preset time interval may be set in advance. For
example, the preset time interval is 30 seconds, 1 minute, 2 minutes or the like.

Sixth manner: when the terminal determines through the service state that a
specified webpage is not presently opened, the terminal determines that the service
state meets the first preset condition.

When the terminal determines, through the service state, that the specified
webpage is not presently opened, the specified webpage may not be influenced by
network interruption caused due to handover of the network access mode. Therefore,
it may be determined that the service state meets the first preset condition.

It is to be noted that the specified webpage may be preset. For example, the
specified webpage may be a shopping webpage, an official website of a bank or the
like.

For example, when the specified webpage is the shopping webpage and the
presently-opened webpage is a game webpage, the terminal determines that the
service state meets the first preset condition.

Seventh manner: when the terminal determines through the service state that
the specified webpage has presently been opened, if a page state of the specified
webpage is not presently a specified state, the terminal determines that the service
state meets the first preset condition.

When the terminal determines, through the service state, that the specified
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webpage has presently been opened, the specified webpage may not be influenced by
temporary network interruption. Therefore, the terminal may further determine
whether the service state meets the first preset condition according to the page state of
the specified webpage. In addition, the specified state may be preset. For example, the
specified state may be an unpaid state for online shopping, an unconfirmed state of an
online banking service or the like.

It is to be noted that, based on a determination result of the at least one
manner, when the service state meets the first preset condition, the terminal may
execute the operation in 203.

In addition, the operation that the terminal determines that the service state
does not meet the first preset condition may include at least one of the following
manners.

First manner: when the terminal determines through the service state that the
network data is presently being transmitted, if the network data presently being
transmitted does not meet the second preset condition, the terminal determines that
the service state does not meet the first preset condition.

The presently-transmitted network data may not be the data that is valued by
the user, and for the user, there is no influence on the network experience in case of
network interruption. When the network data is important data, the network
interruption may bring relatively great influence and the network experience of the
user is poor. Therefore, the terminal may further determine whether the presently-
transmitted network data meets the second preset condition, and when the presently-
transmitted network data does not meet the second preset condition, the terminal
determines that the service state does not meet the first preset condition. The
operation that the terminal determines that the presently-transmitted network data
does not meet the second preset condition to determine that the service state does not
meet the first preset condition may include at least one of the following manners (1)-
(3).

(1) In condition that the data type of the network data is not the specified type,
it is determined that the service state does not meet the first preset condition.

(2) In condition that the network data is not the data of the specified
application program, it is determined that the service state does not meet the first

preset condition.
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(3) In condition that the transmission rate of the network data is less than the
preset rate threshold, it is determined that the service state does not meet the first
preset condition.

It is to be noted that, when the terminal determines through the service state
that the network data is presently being transmitted, the terminal may further directly
determine that the service state does not meet the first preset condition. However, if
the terminal directly determines that the service state does not meet the first preset
condition, the terminal may not perform handover of the network access mode and
may still transmit the network data through the cellular network. If the terminal
presently executes a network-consuming data service such as video downloading, it
may cause waste to the cellular network. Therefore, under a normal condition, the
terminal may determine, through the operation in the first manner, that the service
state does not meet the first preset condition, and consumption of the cellular network
is reduced.

Second manner: when the terminal determines through the service state that
the application program is presently running, if the application program is the
specified application program, the terminal determines that the service state does not
meet the first preset condition.

When the terminal determines, through the service state, that the application
program is presently running, the presently running application program may be
influenced by network interruption caused due to handover of the network access
mode, and if the application program is the specified application program, the
specified application program may be influenced by the network interruption.
Therefore, when the terminal determines, through the service state, that the
application program is presently running and determines that the application program
is the specified application program, it may be determined that the service state does
not meet the first preset condition.

For example, when the specified application program is the video playing
application and the presently running application program is the video playing
application, it is determined that the service state does not meet the first preset
condition.

Third manner: when the terminal determines, through the service state, that

there is network data to be transmitted presently and determines that the transmission
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time interval is less than or equal to the preset time interval, transmission of the
network data to be transmitted may be influenced by temporary network interruption
caused due to handover of the network access mode. Therefore, when the
transmission time interval is less than or equal to the preset time interval, it is
determined that the service state does not meet the first preset condition.

For example, when the transmission start time is the present time and the
specified time interval is 30 seconds, the network data may not be transmitted if the
network access mode is handed over at this time. Therefore, it is determined that the
service state does not meet the first preset condition.

It is to be noted that, when the terminal determines, through the service state,
that there is the network data to be transmitted presently, the terminal directly
determines that the service state does not meet the first preset condition. However, if
the terminal directly determines that the service state does not meet the first preset
condition, the terminal may not perform handover of the network access mode and
may still process another data service through the cellular network, which brings
waste to the cellular network. In addition, when the transmission time interval is
longer than the preset time interval, no matter whether network interruption occurs,
subsequent transmission of the network data to be transmitted may not be influenced.
Therefore, under a normal condition, the terminal may determine, through the
operation in the third manner, that the service state does not meet the first preset
condition, and the consumption of the cellular network is reduced.

Fourth manner: when the terminal determines, through the service state, that
the specified webpage is presently opened, temporary network interruption has less
effect on the specified webpage and may not influence a subsequent operation of the
terminal on the specified webpage. Therefore, the terminal may continue determining
whether the page state of the specified webpage is the specified state. When the page
state of the specified webpage is presently the specified state, the terminal determines
that the service state does not meet the first preset condition.

It is to be noted that, when the terminal determines, through the service state,
that the specified webpage is presently opened, the terminal may directly determine
that the present service state does not meet the first preset condition. When the
terminal determines, through the service state, that the specified webpage is presently

opened, temporary network interruption has less effect on the specified webpage, and
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if the terminal directly determines that the present service state does not meet the first
preset condition, the terminal may not perform handover of the network access mode
and may still process another data service through the cellular network, which may
bring waste to the cellular network. Therefore, under a normal condition, the terminal
may determine, through the operation in the fourth manner, that the service state does
not meet the first preset condition, and the consumption of the cellular network is
reduced.

It is to be noted that, based on a determination result of the at least one
manner, when the service state does not meet the first preset condition, the terminal
may execute an operation in 204.

In 103, when the service state meets the first preset condition, the terminal
performs the network connection based on the radio signal.

When the service state meets the first preset condition, the terminal may
directly perform network connection based on the radio signal. A network state of the
non-cellular network is sometimes poor, so that the efficiency of processing the data
service is reduced after the terminal is connected to the non-cellular network. In
another example, there may also be the case that the data service may not be
processed after the terminal is connected to the non-cellular network. Therefore, for
avoiding the above cases, the operation that the terminal performs network connection
based on the radio signal when the service state meets the first preset condition may
further include the following two manners.

(1) When the service state meets the first preset condition, the terminal may be
attached or associated to the non-cellular network based on the radio signal. In case of
not disconnecting the cellular network, the terminal determines whether the data
service can be processed through the non-cellular network. When the data service can
be processed, the terminal perform handover of the network access mode from the
cellular network to the non-cellular network and perform network connection based
on the radio signal.

The terminal, in case of not disconnecting the cellular network, may transmit
the data through the non-cellular network, and determines whether the data may be
successfully transmitted. When the data may be successfully transmitted, it is
determined that the terminal may process the data service through the non-cellular

network. When the data may not be successfully transmitted, it is determined that the

15



10

15

20

25

30

terminal may not process the data service through the non-cellular network.

It is to be noted that the terminal may use the above manners to determine
whether the data service may be processed through the non-cellular network in case of
not disconnecting the cellular network, and the terminal may also use other manners
to make such a determination.

It is to be noted that, in the first manner, the case that the data service may not
be processed after the terminal is connected to the non-cellular network may be
avoided. Therefore, the network experience of the user is improved.

In addition, when the terminal determines that the data service may not be
processed through the non-cellular network, network handover is not performed.

(2) When the service state meets the first preset condition, the terminal may
acquire a network state, and the network state includes at least one of present signal
strength of the cellular network, a present transmission speed of the cellular network
or present signal strength of the radio signal. The terminal determines whether the
network state meets a third preset condition, and the third preset condition includes at
least one of the present signal strength of the cellular network being less than a first
preset strength threshold, the present transmission speed of the cellular network being
less than a preset transmission speed or the present signal strength of the radio signal
being more than a second preset strength threshold. When the network state meets the
third preset condition, the terminal performs handover of the network access mode
from the cellular network to the non-cellular network and performs network
connection based on the radio signal.

When the signal strength or transmission speed of the cellular network is low,
the present efficiency of processing data service by the terminal may be influenced,
thereby reducing the network experience of the user. In addition, when the signal
strength of the non-cellular network is low, if the terminal accesses the non-cellular
network under the low signal strength, network interruption may subsequently occur,
which disables the terminal to process the data service and also reduces the network
experience of the user. Therefore, when the service state meets the first preset
condition, the terminal may also acquire the network state and further determine
whether to perform network connection based on the radio signal according to the
network state.

It is to be noted that the first preset strength threshold may be set in advance.
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For example, the first preset strength threshold may be 30db (decibels) and 40db. The
second preset strength threshold may also be set in advance. For example, the second
preset strength threshold may be 50db and 60db. The preset transmission speed may
also be set in advance. For example, the preset transmission speed may be 20kb/s and
30kb/s.

In addition, during a practical application, the network state may include at
least one of the present signal strength of the cellular network, the present
transmission speed of the cellular network or the present signal strength of the radio
signal, and the network state may further include a mode of the cellular network, a
mode of the non-cellular network and the like. The mode of the cellular network may
include 4th-Generation (4G) LTE, 3rd-Generation (3G) Wideband Code Division
Multiple Access (WCDMA)/Time Division-Synchronous Code Division Multiple
Access (TD-SCDMA)/Code Division Multiple Access 2000 (CDMA2000) or the like.
The mode of the non-cellular network may include Institute of Electrical and
Electronics Engineers 802.11a/b/g/n/ac/ad (IEEEIEEE802.11a/b/g/n/ac/ad) or the like.

When the network state includes the mode of the cellular network and the
mode of the non-cellular network, it is determined whether the mode of the cellular
network is matched with the mode of the non-cellular network corresponding to the
radio signal according to a stored matching relationship between the modes of the
cellular network and the modes of the non-cellular network. When the mode of the
cellular network is matched with the mode of the non-cellular network corresponding
to the radio signal, the network access mode is switched from the cellular network to
the non-cellular network, and network connection is performed based on the radio
signal.

It is to be noted that the matching relationship between the modes of the
cellular network and the modes of the non-cellular network may be preset. For
example, the matching relationship between the modes of the cellular network and the
modes of the non-cellular network includes that 4G LTE of the cellular network is
matched with IEEE802.11ac of the non-cellular network, 3G WCDMA of the cellular
network is matched with IEEE802.11g of the non-cellular network or the like.

For example, when the mode of the cellular network is 4G LTE, the mode,
matched with the mode 4G LTE of the cellular network, of the non-cellular network is

IEEE802.11ac. If the mode of the non-cellular network corresponding to the radio
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signal is IEEE802.11ac, the terminal determines that the mode of the cellular network
is matched with the mode of the non-cellular network, performs handover of the
network access mode from the cellular network to the non-cellular network and
performs network connection based on the radio signal.

In 104, when the service state does not meet the first preset condition, the
terminal does not perform handover of the network access mode and continues
processing the present data service through the cellular network.

When the service state does not meet the first preset condition, if the terminal
directly perform handover of the network access mode, the network may be
interrupted, which will influence data service processing of the terminal. Therefore,
when the service state does not meet the first preset condition, the terminal may
continue processing the present data service, without performing network connection
through the radio signal.

Furthermore, to avoid cellular network consumption for the user and
improving the network experience of the user, when the service state does not meet
the first preset condition, the terminal may further perform network connection based
on the radio signal in at least one of the following conditions.

First condition: when the service state does not meet the first preset condition
and the terminal determines, through the service state, that the network data is
presently being transmitted or there is the network data to be transmitted, a
transmission process of the network data is monitored. When it is monitored that
transmission of the network data is ended or when a transmission cycle of the network
data is longer than a preset transmission cycle, network connection is performed
based on the radio signal.

When transmission of the network data is completed, network interruption
may bring no influence. Therefore, the terminal, when monitoring that transmission of
the network data is ended, may perform network connection based on the radio signal.
In addition, when the transmission cycle of the data is long, it is indicated that
transmission of the network data is substantially completed. In such case,
transmission of the network data may not be influenced by the network interruption.
Therefore, in the embodiments of the disclosure, network connection may be
performed based on the radio signal when the transmission cycle of the network data

is longer than the preset transmission cycle.
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It is to be noted that the preset transmission cycle may be set in advance. For
example, the preset transmission cycle may be 100ms (milliseconds), 200ms or the
like.

Second condition: when the service state does not meet the first preset
condition and the terminal determines, through the service state, that the specified
application program is presently running, a running state of the specified application
program may be monitored. When it is monitored that the specified application
program stops running, network connection is performed based on the radio signal.

It is to be noted that the operation that the terminal monitors the running state
of the specified application program may make reference to the related art, which will
not be elaborated in the embodiments of the disclosure.

Third condition: when the service state does not meet the first preset condition
and the terminal determines, through the service state, that the specified webpage has
presently been opened and the page state of the specified webpage is presently the
specified state, the page state of the specified webpage is monitored. When it is
monitored that the page state of the specified webpage is not the specified state,
network connection is performed based on the radio signal.

It is to be noted that, through at least one of the above conditions, the terminal
may not interrupt the presently processed data service but perform network
connection based on the radio signal after the presently processed data service is
ended, thereby avoiding data service interruption caused by handover of the network
access mode, ensuring successful processing of the present data service and
improving the network experience of the user. In addition, the terminal may also
reduce the consumption of the cellular network for subsequent network access.

Furthermore, when the service state does not meet the first preset condition,
the terminal may be attached or associated to the non-cellular network based on the
radio signal, and continue monitoring the service state. Responsive to monitoring that
the service state meets the first preset condition, the terminal may perform network
connection.

The terminal may monitor the service state in real time, and may also monitor
the service state after keeping determining that the service state does not meet the first
preset condition for a specified duration. The operation in 102 is re-executed to

determine whether the service state meets the first preset condition. The specified
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duration may be preset. For example, the specified duration may be 1 minute, 5
minutes, 10 minutes or the like.

It is to be noted that the terminal is attached or associated to the non-cellular
network based on the radio signal, and then continues performing network connection
when the service state meets the first preset condition, without the need to re-execute
an association or attachment operation. Therefore, a network connection speed is
increased.

In the embodiments of the disclosure, the terminal, when detecting the radio
signal of the accessible non-cellular network during a network connection through the
cellular network, may determine whether the service state of the presently processed
data service meets the first preset condition and perform network connection based on
the radio signal when the service state meets the first preset condition. When the
service state does not meet the first preset condition, the service state is monitored,
and when detecting that processing of the present data service is completed, network
connection is performed based on the radio signal. Therefore, interruption of data
service due to handover of the network access mode is avoided, the present data
service is ensued to be performed smoothly and further the network experience of the
user is improved. In addition, before network connection is performed based on the
radio signal, the terminal may also acquire the network state and further determine
whether to perform network connection based on the radio signal through the network
state, thereby improving reliability of the network connection.

FIG. 2A illustrates a network connection device provided in an embodiment of
the disclosure. Referring to FIG. 2A, the device includes a judgment module 201, a
determination module 202 and a first connection module 203.

The judgment module 201 is configured to determine whether a radio signal of
an accessible non-cellular network is detected during a network connection through a
cellular network.

The determination module 202 is configured to determine, when the radio
signal is detected, whether a service state of a presently processed data service meets
a first preset condition. The first preset condition indicates a condition that does not
influence service quality of the data service during a handover of a network access
mode.

The first connection module 203 is configured to perform network connection

20



10

15

20

25

30

based on the radio signal when the service state meets the first preset condition.

In at least one embodiment, referring to FIG. 2B, the determination module
202 includes at least one of a first determination submodule 2021, a second
determination submodule 2022, a third determination submodule 2023, a fourth
determination submodule 2024, a fifth determination submodule 2025, a sixth
determination submodule 2026, or a seventh determination submodule 2027.

The first determination submodule 2021 is configured to determine, when
determining through the service state that no network data is presently transmitted,
that the service state meets the first preset condition.

The second determination submodule 2022 is configured to, when determining
through the service state that the network data is presently being transmitted,
determine, if the network data meets a second preset condition, that the service state
meets the first preset condition.

The third determination submodule 2023 is configured to, when determining
through the service state that an application program is presently running, determine,
if the application program is not a specified application program, that the service state
meets the first preset condition.

The fourth determination submodule 2024 is configured to, when determining
through the service state that there is no network data to be transmitted presently,
determine that the service state meets the first preset condition.

The fifth determination submodule 2025 is configured to, when determining
through the service state that there is network data to be transmitted presently,
determine, if a transmission time interval between present time and transmission start
time of the network data to be transmitted is longer than a preset time interval, that the
service state meets the first preset condition.

The sixth determination submodule 2026 is configured to, when determining
through the service state that a specified webpage is not presently opened, determine
that the service state meets the first preset condition.

The seventh determination submodule 2027 is configured to, when
determining through the service state that the specified webpage has presently been
opened, determine, if a page state of the specified webpage is not presently a specified
state, that the service state meets the first preset condition.

In at least one embodiment, the second determination submodule 2022 is
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configured to execute at least one of the following manners: in condition that a data
type of the network data is not a specified type, determining that the service state
meets the first preset condition; in condition that the network data is not data of the
specified application program, determining that the service state meets the first preset
condition; or, in condition that a transmission rate of the network data is less than a
preset rate threshold, determining that the service state meets the first preset
condition.

In at least one embodiment, referring to FIG. 2C, the device further includes a
first monitoring module 204 and a second connection module 205.

The first monitoring module 204 is configured to, when the service state does
not meet the first preset condition and it is determined through the service state that
the network data is presently being transmitted or there is network data to be
transmitted, monitor a transmission process of the network data.

The second connection module 205 is configured to, when it is monitored that
transmission of the network data is ended or when a transmission cycle of the network
data is longer than a preset transmission cycle, perform network connection based on
the radio signal.

In at least one embodiment, referring to FIG. 2D, the device further includes a
second monitoring module 206 and a third connection module 207.

The second monitoring module 206 is configured to, when the service state
does not meet the first preset condition and it is determined through the service state
that the specified application program is presently running, monitor a running state of
the specified application program.

The third connection module 207 is configured to, when it is monitored that
the specified application program stops running, perform network connection based
on the radio signal.

In at least one embodiment, referring to FIG. 2E, the device further includes a
third monitoring module 208 and a fourth connection module 209.

The third monitoring module 208 is configured to, when the service state does
not meet the first preset condition and it is determined through the service state that
the specified webpage has presently been opened and a page state of the specified
webpage is presently the specified state, monitor the page state of the specified

webpage.
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The fourth connection module 209 is configured to, when it is monitored that
the page state of the specified webpage is not the specified state, perform network
connection based on the radio signal.

In at least one embodiment, referring to FIG. 2F, the device further includes an
associating module 210, a fourth monitoring module 211 and a fifth connection
module 212.

The associating module 210 is configured to, when the service state does not
meet the first preset condition, perform association or attachment to the non-cellular
network based on the radio signal.

The fourth monitoring module 211 is configured to continue monitoring the
service state.

The fifth connection module 212 is configured to perform network connection
when it is monitored that the service state meets the first preset condition.

In at least one embodiment, referring to FIG. 2G, the first connection module
203 includes an associating submodule 2031, a judgment submodule 2032 and a first
connection submodule 2033.

The associating submodule 2031 is configured to, when the service state meets
the first preset condition, perform association or attachment to the non-cellular
network based on the radio signal.

The judgment submodule 2032 is configured to, in case of not disconnecting
the cellular network, determine whether the data service is capable of being processed
through the non-cellular network.

The first connection submodule 2033 is configured to, when the data service is
capable of being processed, perform handover of the network access mode from the
cellular network to the non-cellular network and perform network connection based
on the radio signal.

In at least one embodiment, referring to FIG. 2H, the first connection module
203 includes an acquisition submodule 2034, an eighth determination submodule
2035 and a second connection submodule 2036.

The acquisition submodule 2034 is configured to, when the service state meets
the first preset condition, acquire a network state. The network state includes at least
one of present signal strength of the cellular network, a present transmission speed of

the cellular network or present signal strength of the radio signal.
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The eighth determination submodule 2035 is configured to determine whether
the network state meets a third preset condition. The third preset condition includes at
least one of the cases that the present signal strength of the cellular network is less
than a first preset strength threshold, the present transmission speed of the cellular
network is less than a preset transmission speed, or the present signal strength of the
radio signal is greater than a second preset strength threshold.

The second connection submodule 2036 is configured to, when the network
state meets a third preset condition, perform handover of the network access mode
from the cellular network to the non-cellular network and perform network
connection based on the radio signal.

In the embodiments of the disclosure, the terminal, when detecting the radio
signal of the accessible non-cellular network during a network connection through the
cellular network, may determine whether the service state of the presently processed
data service meets the first preset condition. When the service state meets the first
preset condition, the terminal performs network connection based on the radio signal.
When the service state does not meet the first preset condition, the service state is
monitored, and when it is detected that processing of the present data service is
completed, network connection is performed based on the radio signal. Therefore,
interruption of data service due to handover of the network access mode is avoided,
the present data service is ensued to be performed smoothly and further the network
experience of the user is improved. In addition, before network connection is
performed based on the radio signal, the terminal may also acquire the network state
and further determine whether to perform network connection based on the radio
signal through the network state, thereby improving reliability of the network
connection.

FIG. 3 is a schematic structure diagram of a terminal according to an
embodiment of the disclosure. The terminal includes a processor 31, a receiver 32, a
transmitter 33, a memory 34 and a bus 35.

The processor 31 includes one or multiple processing cores. The processor 31
runs software programs and modules to execute various functional applications and
information processing.

The receiver 32 and the transmitter 33 may be implemented into a

communication component. The communication component may be a communication
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chip. The communication chip may include a receiving module, a transmission
module, a modem module and the like, and is configured to modulate and/or
demodulate information and receive or send the information through a radio signal.

The memory 34 is connected with the processor 31 through the bus 35.

The memory 34 may be configured to store the software programs and the
modules.

The memory 34 may store an application program module 36 for at least one
function. The application program module 36 may include a generation module 361, a
sending module 362 and a receiving module 363.

The processor 31 is configured to execute the generation module 361 to realize
a function related to a generation operation in each method embodiment. The
processor 31 is configured to execute the sending module 362 to realize a function
related to a sending operation in each method embodiment. The processor 31 is
configured to execute the receiving module 363 to realize a function related to a
receiving operation in each method embodiment.

The memory 34 may be implemented by a volatile or nonvolatile storage
device of any type or a combination thereof, for example, a Static Random Access
Memory (SRAM), an Electrically Erasable Programmable Read-Only Memory
(EEPROM), an Erasable Programmable Read-Only Memory (EPROM), a
Programmable Read-Only Memory (PROM), a Read-Only Memory (ROM), a
magnetic memory, a flash memory, a magnetic disk or an optical disk.

Those skilled in the art may realize that, in the one or more abovementioned
examples, the functions described in the embodiments of the disclosure may be
implemented through hardware, software, firmware or any combination thereof.
When being implemented through the software, these functions may be stored in a
computer-readable medium or transmitted as one or more instructions or codes in the
computer-readable medium. The computer-readable medium includes a computer
storage medium and a communication medium. The communication medium includes
any medium for transmitting a computer program from one place to another place.
The storage medium may be any available medium accessible for a universal or
dedicated computer.

The above is only the preferred embodiment of the disclosure and not intended

to limit the disclosure. Any modifications, equivalent replacements, improvements
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CLAIMS

1. A network connection method, comprising:

determining whether a radio signal of an accessible non-cellular network is
detected during a network connection through a cellular network;

determining, when the radio signal is detected, whether a service state of a
presently processed data service meets a first preset condition, the first preset
condition being a condition that does not influence service quality of the data service
during a handover of a network access mode; and

performing a network connection based on the radio signal when the service
state meets the first preset condition.

2. The method of claim 1, wherein determining whether the service state of the
presently processed data service meets the first preset condition comprises at least one
of the following:

when determining through the service state that no network data is presently
transmitted, determining that the service state meets the first preset condition;

when determining through the service state that the network data is presently
being transmitted, determining, if the network data meets a second preset condition,
that the service state meets the first preset condition;

when determining through the service state that an application program is
presently running, determining, if the application program is not a specified
application program, that the service state meets the first preset condition;

when determining through the service state that there is no network data to be
transmitted presently, determining that the service state meets the first preset
condition;

when determining through the service state that there is the network data to be
transmitted presently, determining, if a transmission time interval between present
time and transmission start time of the network data to be transmitted is longer than a
preset time interval, that the service state meets the first preset condition;

when determining through the service state that a specified webpage is not
presently opened, determining that the service state meets the first preset condition; or

when determining through the service state that the specified webpage has
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presently been opened, determining, if a page state of the specified webpage is not
presently a specified state, that the service state meets the first preset condition.

3. The method of claim 2, wherein determining, if the network data meets the second
preset condition, that the service state meets the first preset condition comprises at
least one of the following:

in condition that a data type of the network data is not a specified type,
determining that the service state meets the first preset condition;

in condition that the network data is not data of the specified application
program, determining that the service state meets the first preset condition; or

in condition that a transmission rate of the network data is less than a preset

rate threshold, determining that the service state meets the first preset condition.

4. The method of any one of claims 1-3, wherein after determining whether the
service state of the presently processed data service meets the first preset condition,
further comprising:

when the service state does not meet the first preset condition and it is
determined through the service state that the network data is presently being
transmitted or there is the network data to be transmitted, monitoring a transmission
process of the network data; and

when it is monitored that transmission of the network data is ended or a
transmission cycle of the network data is longer than a preset transmission cycle,
performing the network connection based on the radio signal.

5. The method of any one of claims 1-3, wherein after determining whether the
service state of the presently processed data service meets the first preset condition,
further comprising:

when the service state does not meet the first preset condition and it is
determined through the service state that the specified application program is
presently running, monitoring a running state of the specified application program;
and

performing the network connection based on the radio signal when it is

monitored that the specified application program stops running.
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6. The method of any one of claims 1-3, wherein after determining whether the
service state of the presently processed data service meets the first preset condition,
further comprising:

when the service state does not meet the first preset condition and it is
determined through the service state that the specified webpage has presently been
opened and a page state of the specified webpage is presently the specified state,
monitoring the page state of the specified webpage; and

performing the network connection based on the radio signal when it is
monitored that the page state of the specified webpage is not the specified state.

7. The method of any one of claims 1-3, wherein after determining whether the
service state of the presently processed data service meets the first preset condition,
further comprising:

when the service state does not meet the first preset condition, performing
association or attachment to the non-cellular network based on the radio signal;

continuing monitoring the service state; and

performing the network connection when it is monitored that the service state
meets the first preset condition.

8. The method of claim 1, wherein performing the network connection based on the
radio signal when the service state meets the first preset condition comprises:

when the service state meets the first preset condition, performing association
or attachment to the non-cellular network based on the radio signal,

in case of keeping connection of the cellular network, determining whether the
data service is capable of being processed through the non-cellular network; and

when the data service is capable of being processed, performing handover of
the network access mode from the cellular network to the non-cellular network, and

performing the network connection based on the radio signal.

9. The method of claim 1, wherein performing network connection based on the radio
signal when the service state meets the first preset condition comprises:

when the service state meets the first preset condition, acquiring a network
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state, the network state comprising at least one of present signal strength of the
cellular network, a present transmission speed of the cellular network or present
signal strength of the radio signal,

determining whether the network state meets a third preset condition, the third
preset condition comprising at least one of the following: the present signal strength
of the cellular network being less than a first preset strength threshold, the present
transmission speed of the cellular network being less than a preset transmission speed,
or the present signal strength of the radio signal being more than a second preset
strength threshold; and

when the network state meets the third preset condition, performing handover
of the network access mode from the cellular network to the non-cellular network, and

performing the network connection based on the radio signal.

10. A network connection device, comprising:

a judgment module, configured to determine whether a radio signal of an
accessible non-cellular network is detected during a network connection through a
cellular network;

a determination module, configured to, determine, when the radio signal is
detected, whether a service state of a presently processed data service meets a first
preset condition, the first preset condition being a condition that does not influence
service quality of the data service during a handover of a network access mode; and

a first connection module, configured to perform the network connection

based on the radio signal when the service state meets the first preset condition.

11. The device of claim 10, wherein the determination module comprises at least one
of the following submodules:

a first determination submodule, configured to, when determining through the
service state that no network data is presently transmitted, determine that the service
state meets the first preset condition;

a second determination submodule, configured to, when determining through
the service state that the network data is presently being transmitted, determine, if the
network data meets a second preset condition, that the service state meets the first

preset condition;
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a third determination submodule, configured to, when determining through the
service statethat an application program is presently running, determine, if the
application program is not a specified application program, that the service state
meets the first preset condition;

a fourth determination submodule, configured to, when determining through
the service state that there is no network data to be transmitted presently, determine
that the service state meets the first preset condition;

a fifth determination submodule, configured to, when determining through the
service state that there is the network data to be transmitted presently, determine, if a
transmission time interval between present time and starting time of transmission of
the network data to be transmitted is longer than a preset time interval, that the service
state meets the first preset condition;

a sixth determination submodule, configured to, when determining through the
service state that a specified webpage is not presently opened, determine that the
service state meets the first preset condition; or

a seventh determination submodule, configured to, when determining through
the service state that the specified webpage has presently been opened, determine, if a
page state of the specified webpage is not presently a specified state, that the service
state meets the first preset condition.

12.  The device of claim 11, wherein the second determination submodule is
configured to execute at least one of the following:

in condition that a data type of the network data is not a specified type,
determining that the service state meets the first preset condition;

in condition that the network data is not data of the specified application
program, determining that the service state meets the first preset condition; or

in condition that a transmission rate of the network data is less than a preset

rate threshold, determining that the service state meets the first preset condition.

13. The device of any one of claims 10-12, further comprising:
a first monitoring module, configured to, when the service state does not meet
the first preset condition and it is determined through the service state that the

network data is presently being transmitted or there is the network data to be
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transmitted, monitor a transmission process of the network data; and

a second connection module, configured to, when it is monitored that
transmission of the network data is ended or a transmission cycle of the network data
is longer than a preset transmission cycle, perform the network connection based on

the radio signal.

14. The device of any one of claims 10-12, further comprising:

a second monitoring module, configured to, when the service state does not
meet the first preset condition and it is determined through the service state that the
specified application program is presently running, monitor a running state of the
specified application program; and

a third connection module, configured to perform the network connection
based on the radio signal when it is monitored that the specified application program

stops running.

15. The device of any one of claims 10-12, further comprising:

a third monitoring module, configured to, when the service state does not meet
the first preset condition and it is determined through the service state that the
specified webpage has presently been opened and a page state of the specified
webpage is presently the specified state, monitor the page state of the specified
webpage; and

a fourth connection module, configured to perform the network connection
based on the radio signal when it is monitored that the page state of the specified

webpage is not the specified state.

16. The device of any one of claims 10-12, further comprising:

an associating module, configured to, when the service state does not meet the
first preset condition, perform association or attachment to the non-cellular network
based on the radio signal;

a fourth monitoring module, configured to continue monitoring the service
state; and

a fifth connection module, configured to perform the network connection

when it is monitored that the service state meets the first preset condition.

32



10

15

20

25

17. The device of claim 10, wherein the first connection module comprises:

an associating submodule, configured to, when the service state meets the first
preset condition, perform association or attachment to the non-cellular network based
on the radio signal,

a judgment submodule, configured to, in case of keeping connection of the
cellular network, determine whether the data service is capable of being processed
through the non-cellular network; and

a first connection submodule, configured to, when the data service is capable
of being processed, perform handover of the network access mode from the cellular
network to the non-cellular network and perform the network connection based on the

radio signal.

18. The device of claim 10, wherein the first connection module comprises:

an acquisition submodule, configured to, when the service state meets the first
preset condition, acquire a network state, the network state comprising at least one of
present signal strength of the cellular network, a present transmission speed of the
cellular network or present signal strength of the radio signal,

an eighth determination submodule, configured to determine whether the
network state meets a third preset condition, the third preset condition comprising at
least one of the following: the present signal strength of the cellular network being
less than a first preset strength threshold, the present transmission speed of the cellular
network being less than a preset transmission speed, or the present signal strength of
the radio signal being more than a second preset strength threshold; and

a second connection submodule, configured to, when the network state meets
the third preset condition, perform handover of the network access mode from the
cellular network to the non-cellular network and perform the network connection

based on the radio signal.
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