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TECHNICAL FIELD

Embodiments of the present disclosure relate to, but not limited to, the technical field of
wireless communication, and in particular to, but not limited to, a timing method over air

interface for a mobile terminal device, a mobile terminal device, and a readable storage medium.

BACKGROUND

With the rapid development of the wireless communication technology, a network system
in which everything is interconnected has been gradually formed in various fields, and more
and more device entities are connected to the Internet through the wireless communication
technology, which requires that high-precision time synchronization must be maintained among

devices to reliably complete the same instruction.

In the applications of the wireless communication technology, conventional terminal
devices must be provided with the Global Positioning System (GPS)/Beidou systems for time
synchronization, which incurs high cost. With the application of the timing over air interface
technology in 5G, the base station can synchronize the time information to the terminal device
by broadcasting the system message through an air interface, so that high-precision time
synchronization is maintained between the terminal device and the base station. However,
according to the test practice, it has been found that the existing timing schemes over air
interface can only support application scenarios of fixed-point terminal devices, and there are
the following disadvantages in the process of popularization and application of the schemes.

First, in an application scenario where the application terminal device is mobile, when the
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terminal device is switched among different signal strength ranges covered by the base station,
the existing timing schemes over air interface cannot ensure the precision of time
synchronization between the terminal device and the base station. Second, the terminal device
will frequently switch the access network device according to the actual received signal quality,
so the existing timing schemes over air interface cannot ensure the timing precision of the base
station in the switching process. To sum up, when the terminal device is moved or switched
under different signal qualities, it is unreliable to synchronize the clock signal of the base station
using the related timing over air interface technology. Therefore, in the context where the 5G
communication technology is commercially popularized gradually, it is disadvantageous for the

application and popularization of the timing over air interface technology.

SUMMARY

The embodiments of the present disclosure provide a timing method over air interface for
a mobile terminal device, a mobile terminal device and a readable storage medium, in order to
at least address one of the above related technical problems to a certain extent, including the
problem of low precision of time synchronization when the existing timing over air interface

technology is applied in a mobile terminal device.

In view of the above, an embodiment of the present disclosure provides a timing method
over air interface for a mobile terminal device. The method includes: receiving a broadcast
message transmitted by a base station, the broadcast message including a time synchronization
message; in response to a synchronization time source being the time synchronization message,
executing a time synchronization strategy to determine whether time precision of the base
station satisfies a preset condition; in response to the time precision of the base station satisfying
the preset condition, continuously using the time synchronization message as the
synchronization time source; and, in response to the time precision of the base station not
satisfying the preset condition, using locally maintained time information as the

synchronization time source.

An embodiment of the present disclosure further provides a mobile terminal device. The
device includes: a processor, a memory, and a communication bus, where the communication
bus is configured to realize communication between the processor and the memory; and, the
processor is configured to execute at least one program stored in the memory to perform the
timing method over air interface for a mobile terminal device provided in the embodiments of

the present disclosure.
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An embodiment of the present disclosure further provides a computer-readable storage
medium storing at least one program which, when executed by at least one processor, causes
the at least one processor to perform the timing method over air interface for a mobile terminal

device provided in the embodiments of the present disclosure.

Other features and corresponding beneficial effects of the present disclosure will be
described in the later part of the description, and it should be understood that at least some of
the beneficial effects will become apparent from the records in the description of the present

disclosure.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a flowchart of a timing method over air interface for a mobile terminal device

according to Embodiment one of the present disclosure;

FIG. 2 is a schematic structural diagram of a mobile terminal device according to

Embodiment two of the present disclosure;

FIG. 3is a flowchart of data acquisition and storage according to Embodiment three of the

present disclosure;

FIG. 4 is a flowchart of data acquisition and updating according to Embodiment three of

the present disclosure;

FIG. 5 isa flowchart of receiving, by a terminal device, a time synchronization signal from

a base station according to Embodiment three of the present disclosure;

FIG. 6 is a flowchart of data processing according to Embodiment three of the present

disclosure; and

FIG. 7 is a flowchart of a terminal device dynamic timing strategy according to

Embodiment three of the present disclosure.

DETAILED DESCRIPTION

To make the objectives, technical schemes and advantages of the present disclosure clear,
the embodiments of the present disclosure will be further described below in detail by specific
implementations in conjunction with the accompanying drawings. It should be understood that
the specific embodiments described herein are merely used for illustrating the present

disclosure, and are not intended to limit the present disclosure.



Embodiment one

In order to solve the problem of timing and time synchronization of a mobile terminal
device and improve the time synchronization precision during the movement process, an
embodiment of the present disclosure provides a timing method over air interface for a mobile
terminal device. The mobile terminal device does not have to access to the GPS/Beidou system,
so the application cost is reduced. The problem that the timing over air interface technology
cannot ensure the timing precision when the mobile terminal device or terminal device switches
the access network device can be effectively solved. Moreover, the time synchronization of the
mobile terminal device is realized, and the time synchronization precision of the mobile

terminal device during the movement process is improved.

With reference to FIG. 1, FIG. 1 is a flowchart of a timing method over air interface for a
mobile terminal device according to this embodiment. The timing method over air interface for

a mobile terminal device includes the following steps S101 to S104.
At S101, a broadcast message transmitted by a base station is received.

In this embodiment, the base station transmits a broadcast message in a broadcasting
manner, and the terminal device receives the broadcast message when time synchronization is
required. The broadcast message includes a time synchronization message, and the
synchronization time broadcast by the base station can be known through the time

synchronization message in the broadcast message.

At S102, when a synchronization time source is the time synchronization message, a time
synchronization strategy is executed to determine whether the time precision of the base station

satisfies a preset condition.

In this embodiment, a time synchronization strategy is executed, and it can be determined
whether the synchronization time received from the base station broadcasting the message
satisfies the time precision requirement by determining whether the preset condition is satisfied.
By executing the time synchronization strategy to determine the synchronization time of the
base station to determine whether the time precision satisfies the preset condition, it can be
determined whether the synchronization time currently received from the base station
broadcasting the message is precise, and then it is determined whether the mobile terminal
device uses the time synchronization message in the broadcast message as a time
synchronization source or uses locally maintained time information as the time synchronization

source.
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At S103, when the time precision of the base station satisfies the preset condition, the time

synchronization message is continuously used as the synchronization time source.

When it is determined that the synchronization time precision of the base station satisfies
the preset condition, it is determined that the currently received synchronization time
information of the base station can be used as the synchronization time source, and the mobile
terminal device can use the time synchronization message in the broadcast message for time

synchronization.

At S104, when the time precision of the base station does not satisfy the preset condition,

locally maintained time information is used as the synchronization time source.

When it is determined that the synchronization time precision of the base station does not
satisfy the preset condition, in order to ensure the precision of the synchronization time, the
locally maintained time information of the mobile terminal device is used as the
synchronization time source for time synchronization. In this embodiment, the synchronization
time used by the mobile terminal device is preferentially the time of the base station, and the
locally maintained time is used only when the synchronization time of the base station does not

satisfy the precision requirement.

In other embodiments, executing a time synchronization strategy to determine whether the
time precision of the base station satisfies a preset condition includes: acquiring and updating
a signal strength of the base station in real time, determining whether a change value of the
signal strength is greater than or equal to a preset strength change threshold, determining that
the time precision of the base station does not satisfy the preset condition when the change value
of the signal strength is greater than or equal to the preset strength change threshold, and
determining that the time precision of the base station satisfies the preset condition when the
change value of the signal strength is less than the preset strength change threshold; or,
acquiring and updating, by the mobile terminal device, the signal strength of the base station in
real time, determining whether a signal strength value is greater than or equal to a preset signal
strength threshold, determining that the time precision of the base station satisfies the preset
condition when the signal strength value is greater than or equal to the preset signal strength
threshold, and determining that the time precision of the base station does not satisfy the preset

condition when the signal strength value is less than the preset signal strength threshold.

Upon receiving the broadcast signal from the base station, the mobile terminal device can
acquire and update in real time a received signal strength of the base station broadcasting the

signal. By determining whether the change value of the signal strength is greater than or equal
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to the preset strength change threshold, the mobile terminal device can determine whether the
synchronization time transmitted by the base station is precise and satisfies the time precision
requirement, i.e., whether the preset condition is satisfied; or, by determining whether the signal
strength value is greater than or equal to the preset signal strength threshold, the mobile terminal
device can determine whether the synchronization time transmitted by the base station is precise
and satisfies the time precision requirement, i.e., whether the preset condition is satisfied. Here,
the change value of the signal strength and the signal strength value can be used to indicate the
time precision of the synchronization time of the base station. A smaller signal change value of
the base station indicates a higher time precision of the base station. Similarly, a larger signal
strength value indicates a higher time precision of the base station. It is to be noted that, the
signal strength is used as the basis for determining the time precision of the synchronization
time in this embodiment; however, in practical applications, it is also possible to use other basis
for determining the time precision of the base station, for example, a signal interference strength
value, a distance from the terminal device to the base station, a movement speed of the mobile

terminal device, etc.

In the timing method over air interface for a mobile terminal device provided in this
embodiment, the mobile terminal device can dynamically select the time synchronization
source according to the signal quality and the local time output by the terminal device. It is to
be noted that the preset signal strength threshold is a preset value, and its specific numerical

value can be flexibly set according to actual situations.

By determining the signal strength change value of the base station, the stability of the
broadcast information transmitted by the base station can be determined, and the mobility of
the mobile terminal device can also be determined. For example, the signal change value when
the user moves quickly is usually greater than that when the user moves slowly. Thus, the time

precision of the base station that currently transmits the broadcast information is determined.

In other embodiments, when the time precision of the base station does not satisfy the
preset condition, the method further includes: determining whether the locally maintained time
information satisfies a precision holding threshold; if the locally maintained time information
satisfies the precision holding threshold, using the locally maintained time information as the
synchronization time source; and, if the locally maintained time information does not satisfy
the precision holding threshold, continuously using the time synchronization message as the

synchronization time source.

Since the time precision of the locally maintained time information gradually reduces over



7-

time, when the mobile terminal device determines that the time precision of the base station
does not satisfy the preset condition, it is also necessary to determine whether the locally
maintained time information is greater than the precision holding threshold. The precision
holding threshold is used to indicate a deviation value of the time precision. A larger deviation
value indicates a lower time precision. Only when the locally maintained time is within the
precision holding threshold, the locally maintained time will be selected as the synchronization
time source; otherwise, the time synchronization message is continuously used as the
synchronization time source. Generally, the reliability of the synchronization time of the base
station is higher than that of the locally maintained synchronization time. Therefore, when the
locally maintained synchronization time does not satisfy the time synchronization requirement,
the synchronization time information of the base station is still selected as the synchronization

time source.

In other embodiments, when the locally maintained time information is used as the
synchronization time source, the method further includes: determining whether the locally
maintained time information satisfies the precision holding threshold; if the locally maintained
time information satisfies the precision holding threshold, continuously using the locally
maintained time information as the synchronization time source; and, if the locally maintained
time information does not satisfy the precision holding threshold, receiving the broadcast
message transmitted by the base station, and using the time synchronization message of the base

station as the synchronization time source.

Since the time precision of the synchronization time of the locally maintained time
information gradually reduces over time, when the synchronization time source uses the locally
maintained time, it is necessary to determine in real time whether the locally maintained time
information satisfies the precision holding threshold; and, when the locally maintained time
information does not satisfy the precision holding threshold, the broadcast message transmitted
by the base station needs to be continuously received, and the synchronization time information

is acquired from the base station to be used as the time synchronization source.

In other embodiments, when the time synchronization message is used as the
synchronization time source, the method further includes: reading the locally maintained time
information in real time, and determining whether the locally maintained time information
satisfies the precision holding threshold; if the locally maintained time information satisfies the
precision holding threshold, keeping the locally maintained time information unchanged; and,

if the locally maintained time information does not satisfy the precision holding threshold,
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receiving the broadcast message transmitted by the base station, and using the time

synchronization message of the base station as the synchronization time source.

In order to maintain the freshness of the locally maintained time information and ensure
the time precision when the mobile terminal device uses the locally maintained time
information as the time synchronization source, the locally maintained time still needs to be

maintained and updated when not in use.

In accordance with the above records, in the timing method over air interface for a mobile
terminal device provided in this embodiment, when the signal strength is changed too fast due
to that the terminal device is within the signal strength ranges of difference scenarios, the locally
maintained time is output to maintain the time synchronization precision. When it is detected
within the terminal device holding capability range that a change range of the signal strength
value is stable within a set threshold, it can be considered that the terminal device moves within
the signal strength range of the same scenario, and the terminal device synchronizes the time
information of the base station at this time. When it is detected that the terminal device keeps
an output local time to exceed the terminal device holding capability, i.e., being greater than the
precision holding threshold, the terminal device instantly synchronizes the time information of

the base station.

In other embodiments, the precision holding threshold includes: a maintenance duration

threshold using the locally maintained time as the time synchronization source.

The maintenance duration threshold refers to the duration of the synchronization time
acquired when the locally maintained time is last updated. Since the precision of the locally
maintained time gradually reduces with the passage of the maintenance time, by determining
the maintenance duration of using the locally maintained time as the time synchronization
source, it can be determined whether the time precision of the locally maintained time satisfies

the synchronization time requirement.

In other embodiments, when the time precision of the base station satisfies the preset
condition, the method further includes: updating the time synchronization message to the

locally maintained time information.

In order to maintain the freshness of the locally maintained time, when the mobile terminal
device determines that the time synchronization information in the broadcast information of the
base station satisfies the time precision requirement, the mobile terminal device will update the

time information of this synchronization to the locally maintained time information as an initial



time of the locally maintained time.

In other embodiments, the broadcast message transmitted by the base station further
includes time quality information, and a base station with the best time quality is selected as the

time synchronization source according to the time quality information.

By selecting the optimal base station as the time synchronization source, the probability
of loss of the synchronization clock source can be reduced, and the precision of time
synchronization can be improved. Since the mobile terminal device usually receives the
broadcast information transmitted by a plurality of base stations in the network environment
where the mobile terminal device is located, in order to further improve the precision of time
synchronization and the efficiency of time synchronization, the broadcast information
transmitted by the base station further includes time quality information, and the mobile
terminal device can select a base station with the best time quality information as the signal

source of time synchronization during the selection of the base station.

The timing method over air interface for a mobile terminal device provided in this
embodiment of the present disclosure includes: receiving a broadcast message transmitted by a
base station, the broadcast message including a time synchronization message; when a
synchronization time source is the time synchronization message, executing a time
synchronization strategy to determine whether the time precision of the base station satisfies a
preset condition; if the time precision of the base station satisfying the preset condition,
continuously using the time synchronization message as the synchronization time source; and,
if the time precision of the base station does not satisfy the preset condition, using locally
maintained time information as the synchronization time source. The time synchronization
strategy is executed to determine whether the time precision of the base station satisfies the
preset condition. When the preset condition is satisfied, the synchronization time of the base
station can be used, and the time synchronization message of the base station is used as the
synchronization source; and, when the preset condition is not satisfied, the synchronization time
of the base station cannot be used, and the locally maintained time information is used as the
synchronization time source. Thus, the time synchronization of the mobile terminal device
during the movement process is realized, and the time synchronization precision of the mobile

terminal device during the movement process is also improved.

Embodiment two
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This embodiment further provides a mobile terminal device. As shown in FIG. 2, the

mobile terminal device includes a processor 21, a memory 22 and a communication bus 23.

The communication bus 23 is configured to realize communication between the processor

21 and the memory 22.

The processor 21 is configured to execute at least one program stored in the memory 22 to
perform the timing method over air interface for a mobile terminal device in the embodimentsof

the present disclosure.

This embodiment further provides a computer-readable storage medium. The computer-
readable storage medium includes volatile or non-volatile and moveable or non-moveable
medium implemented in any method or technology used to store information (such as
computer-readable instructions, data structures, computer program modules or other data). The
computer-readable storage medium includes, but not limited to, random access memories
(RAMS), read-only memories (ROMsS), electrically erasable programmable read only memories
(EEPROMSs), flash memories or other memory technologies, compact disc read-only memories
(CD-ROMs), digital versatile disks (DVDs) or other optical disk memories, magnetic cassettes,
magnetic tapes, magnetic disk memories or other magnetic memory devices, or any other

medium that can be used to store desired information and can be accessed by computers.

The computer-readable storage medium in this embodiment can be configured to store at
least one computer program which, when executed by a processor, causes the processor to
implement at least one of the steps of the timing method over air interface for a mobile terminal

device provided in the embodiments of the present disclosure.

Embodiment three

In the present disclosure, based on the wireless communication technology and the timing
over air interface technology, in an application scenario where a mobile terminal device or a
terminal device switches the access network device, a timing method over air interface for a
mobile terminal device is provided, and the optimal base station is selected for time
synchronization according to the time quality value in the timing information (i.e., time
synchronization information) transmitted by a base station. The specific implementation is

given below, which includes the following steps S1 to S5.

At S1, a signal strength threshold and a terminal device holding capability time value are

preset in the mobile terminal device. The specific process is shown in FIG. 3 which is a
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flowchart of data acquisition and storage according to this embodiment, and includes the

following operations 1 to 4.

1. A user writes a signal strength adjustment threshold into a data acquisition module

according to application requirements.
2. Asignal strength value is stored into a data storage module.

3. In accordance with the existing technical implementation scheme, the user presets a
terminal device holding capability time value in the data acquisition module of the terminal

device.
4. The holding capability time value is stored in the data storage module.

At S2, the terminal device acquires and updates signal strength information in real time.
The specific process is shown in FIG. 4 which is a flowchart of data acquisition and updating

according to this embodiment, and includes the following operations 1 to 4.

1. In an actual application environment, the signal quality of a base station changes with

different signal coverage ranges.

2. The terminal device senses the change of the signal quality with different movement

ranges.

3. The data acquisition module acquires the signal strength value and stores the signal

strength value into the data storage module.

4. The data acquisition module of the terminal device reads and updates the signal strength

value in the data storage module in real time according to the sensed information.

At S3, the terminal device receives a time synchronization signal from the base station.
The specific process is shown in FIG. 5 which is a flowchart of receiving, by the terminal
device, a time synchronization signal from the base station according to this embodiment, and

includes the following operations 1 to 2.

1. By utilizing the 5G communication technology as a data transmission medium and
utilizing timing over air interface as the technical means, the base station broadcasts a system

message.

2. By utilizing the 5G communication technology, the data acquisition module of the
terminal device receives the system message broadcast by the base station through an air

interface.

At S4, a real-time change range value and a threshold of the signal strength information
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are comparatively analyzed, and the terminal device holding capability time value and the
holding time are also comparatively analyzed. The specific process is shown in FIG. 6 which is
a flowchart of data processing according to this embodiment, and includes the following

operations 1 to 6.

1. The data processing module of the terminal device reads the signal strength threshold

in the data storage module in real time.

2. The data processing module of the terminal device reads the real-time change range

value of the signal strength information in the data storage module in real time.

3. The data processing module of the terminal device compares the signal strength

threshold and the real-time change range value of the signal strength information.

4. The data processing module of the terminal device reads the terminal device holding

capability time value in the data storage module in real time.

5. The data processing module of the terminal device compares the terminal device holding

capability time value with a terminal device output holding time.

6. The data processing module of the terminal device identifies and compares the time

quality information of different base stations.

At S5, the terminal device dynamic timing strategy proposed in the present disclosure is
executed according to analysis result of the data processing module, and the optimal base station
is selected for time synchronization according to the time quality value in the system
information broadcast by the base station. The specific process is shown in FIG. 7 which is a
flowchart of the terminal device dynamic timing strategy according to this embodiment, and

includes the following operations 1 to 6.

1. The optimal base station is selected for time synchronization according to the analysis

result of the data processing module.

2. In accordance with the analysis result of the data processing module, when the real-time
change range value of the signal strength information is greater than the signal strength
threshold, a data output module of the terminal device outputs the locally maintained time to

maintain the time synchronization precision.

3. Inaccordance with the analysis result of the data processing module, when it is detected
that the terminal device keeps an output local time within a terminal device holding capability
range, the data output module of the terminal device continuously outputs the locally

maintained time.
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4. In accordance with the analysis result of the data processing module, when it is detected
that the terminal device keeps the output local time to exceed the terminal device holding
capability, the terminal device instantly synchronizes the time information of the base station,
and the data output module of the terminal device outputs the synchronized time information

of the base station.

5. Inaccordance with the analysis result of the data processing module, when it is detected
within the terminal device holding capability range that the change range of the signal strength
value is stable within a set threshold, it can be considered that the terminal device moves within
the signal strength range of the same scenario, and the terminal device synchronizes the time
information of the base station at this time. The data output module of the terminal device

outputs the synchronized time information of the base station.

6. The terminal device completes the time synchronization, and returns to the S1 at the end

of time synchronization for a next time synchronization.

Inthe timing method over air interface for a mobile terminal device provided by the present
disclosure, when the terminal device is within the signal strength ranges of difference scenarios,
the locally maintained time is output to maintain the time synchronization precision.When it is
detected within the terminal device holding capability range that the change range of the signal
strength value is stable within the set threshold, it can be considered that the terminal device
moves within the signal strength range of the same scenario, and the terminal device
synchronizes the time information of the base station at this time. When it is detected that the
terminal device keeps the output local time to exceed the terminal device holding capability,
the terminal device instantly synchronizes the time information of the base station. Meanwhile,
the terminal device selects, according to the time quality value in the system information

broadcast by different base stations, the optimal base station for time synchronization.

The embodiments of the present disclosure provide the timing method over air interface
for a mobile terminal device, the mobile terminal device and the readable storage medium. The
method includes: receiving a broadcast message transmitted by a base station, the broadcast
message including a time synchronization message; when a synchronization time source is the
time synchronization message, executing a time synchronization strategy to determine whether
the time precision of the base station satisfies a preset condition; if the time precision of the
base station satisfies the preset condition, continuously using the time synchronization message

as the synchronization time source; and, if the time precision of the base station does not satisfy
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the preset condition, using locally maintained time information as the synchronization time
source. The time synchronization strategy is executed to determine whether the time precision
of the base station satisfies the preset condition. When the preset condition is satisfied, the
synchronization time of the base station can be used, and the time synchronization message of
the base station is used as the synchronization source; and, when the preset condition is not
satisfied, the synchronization time of the base station cannot be used, and the locally maintained
time information is used as the synchronization time source. Thus, the time synchronization of
the mobile terminal device during the movement process is realized, and the time
synchronization precision of the mobile terminal device during the movement process is also

improved.

In accordance with the above embodiments, it should be understood by those having
ordinary skills in the art that all or some of the steps in the methods disclosed above and the
functional modules/units in the systems and apparatuses disclosed above can be implemented
as software (which can be implemented by computer program codes executable by computing
devices), firmware, hardware and suitable combinations thereof. In the hardware
implementation, the division of the functional modules/units mentioned above does not
necessarily correspond to the division of physical components. For example, one physical
component may have a plurality of functions, or one function or step may be cooperatively
executed by a number of physical components. Some or all of the physical components may be
implemented as software executed by processors such as central processors, digital signal
processors or microprocessors, or implemented as hardware, or implemented as integrated

circuits such as application-specific integrated circuits.

In addition, as well-known to those having ordinary skills in the art, the communication
medium generally contains computer-readable instructions, data structures, computer program
modules or other data in modulation data signals such as carriers or other transmission
mechanisms, and may include any information transfer medium. Therefore, the present

disclosure is not limited to any particular combination of hardware and software.

The above is a further detailed description of the embodiments of the present disclosure in
conjunction with the specific implementations, and the specific implementations of the present
disclosure cannot be deemed as being limited thereto. Those having ordinary skills in the art
may make some simple deductions or replacements without departing from the concept of the
present disclosure, and all the simple deductions or replacements shall fall into the protection

scope of the present disclosure.
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What is claimed is:
1. Atiming method over air interface for a mobile terminal device, comprising:

receiving a broadcast message transmitted by a base station, the broadcast message

comprising a time synchronization message;

in response to a synchronization time source being the time synchronization message,
executing a time synchronization strategy to determine whether time precision of the base

station satisfies a preset condition;

in response to the time precision of the base station satisfying the preset condition,

continuously using the time synchronization message as the synchronization time source; and

in response to the time precision of the base station not satisfying the preset condition,

using locally maintained time information as the synchronization time source.

2. The timing method over air interface for a mobile terminal device of claim 1, wherein
executing a time synchronization strategy to determine whether time precision of the base

station satisfies a preset condition comprises:

acquiring and updating a signal strength of the base station in real time, determining
whether a change value of the signal strength is greater than or equal to a preset strength change
threshold, determining that the time precision of the base station does not satisfy the preset
condition in response to the change value of the signal strength being greater than or equal to
the preset strength change threshold, and determining that the time precision of the base station
satisfies the preset condition in response to the change value of the signal strength being less

than the preset strength change threshold;

or, acquiring and updating, by the mobile terminal device, the signal strength of the base
station in real time, determining whether the signal strength value is greater than or equal to a
preset signal strength threshold, determining that the time precision of the base station satisfies
the preset condition in response to the signal strength value being greater than or equal to the
preset signal strength threshold, and determining that the time precision of the base station does
not satisfy the preset condition in response to the signal strength value being less than the preset

signal strength threshold.

3. The timing method over air interface for a mobile terminal device of claim 2, wherein
in response to the time precision of the base station not satisfying the preset condition, the

method further comprises:
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determining whether the locally maintained time information satisfies a precision holding
threshold;

in response to the locally maintained time information satisfying the precision holding
threshold, using the locally maintained time information as the synchronization time source;

and

in response to the locally maintained time information not satisfying the precision holding
threshold, continuously using the time synchronization message as the synchronization time

source.

4. The timing method over air interface for a mobile terminal device of claim 2, wherein
in response to using the locally maintained time information as the synchronization time source,

the method further comprises:

determining whether the locally maintained time information satisfies a precision holding
threshold;

in response to the locally maintained time information satisfying the precision holding
threshold, continuously using the locally maintained time information as the synchronization

time source; and

in response to the locally maintained time information not satisfying the precision holding
threshold, receiving a broadcast message transmitted by the base station, and using a time

synchronization message of the base station as the synchronization time source.

5. The timing method over air interface for a mobile terminal device of claim 2, wherein
in response to using the time synchronization message as the synchronization time source, the

method further comprises:

reading locally maintained time information in real time, and determining whether the

locally maintained time information satisfies a precision holding threshold;

in response to the locally maintained time information satisfying the precision holding

threshold, keeping the locally maintained time information unchanged; and

in response to the locally maintained time information not satisfying the precision holding
threshold, receiving a broadcast message transmitted by the base station, and using the time

synchronization message of the base station as the synchronization time source.

6. The timing method over air interface for a mobile terminal device of any one of claims

3 to 5, wherein the precision holding threshold comprises: a maintenance duration threshold
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using the locally maintained time as the time synchronization source.

7. The timing method over air interface for a mobile terminal device of any one of claims
1 to 5, wherein in response to the time precision of the base station satisfying the preset
condition, the method further comprises: updating the time synchronization message to the

locally maintained time information.

8. The timing method over air interface for a mobile terminal device of any one of claims

1 to 5, wherein the broadcast message further comprises time quality information; and

a base station with the best time quality is selected as the time synchronization source

according to the time quality information.

9. Amobile terminal device, comprising: a processor, a memory and a communication bus,

wherein:

the communication bus is configured to realize communication between the processor and

the memory; and

the processor is configured to execute at least one program stored in the memory to
perform the timing method over air interface for a mobile terminal device of any one of claims
1to08.

10. A computer-readable storage medium, storing at least one computer program which,
when executed by at least one processor, causes the at least one processor to perform the timing

method over air interface for a mobile terminal device of any one of claims 1 to 8.
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