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CLOCK SYNCHRONIZATION
INFORMATION OBTAINING (OR
PROVIDING) METHOD AND
COMMUNICATION APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2022/139228, filed on Dec. 15,
2022, which claims priority to Chinese Patent Application
No. 202111633141.3, filed on Dec. 28, 2021. The disclo-
sures of the aforementioned applications are hereby incor-
porated by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the com-
munication field, and in particular, to a clock synchroniza-
tion information obtaining (or providing) method and a
communication apparatus.

BACKGROUND

[0003] In a front-haul transport network, a radio device
controller is communicatively connected to a radio device
through a front-haul transport interface. When the radio
device controller is directly connected to the radio device, in
other words, no other network device exists between the
radio device controller and the radio device, the radio device
controller can obtain clock synchronization accuracy of the
radio device relative to the radio device controller. When
two radio devices have a requirement for performing a
service in collaboration, the radio device controller can
determine, based on clock synchronization accuracy of each
radio device, whether the service can be completed in
collaboration.

[0004] However, in the front-haul transport network, the
radio device controller is not necessarily directly connected
to the radio device. The radio device controller may be
connected to the radio device by using one or more trans-
mission devices. In this case, the radio device controller
cannot learn of a clock synchronization accuracy of the radio
device. Therefore, the radio device controller may be
affected in determining whether the radio device runs a
specific service.

SUMMARY

[0005] This application provides a clock synchronization
information obtaining (or providing) method and a commu-
nication apparatus, so that a radio device controller learns of
clock synchronization accuracy of a radio device relative to
the radio device controller, to help the radio device control-
ler determine whether to trigger a service of the radio device.
[0006] According to a first aspect, this application pro-
vides a clock synchronization information obtaining
method. The method relates to a radio device controller and
a radio device. The radio device controller can receive clock
synchronization information from a radio device, where the
clock synchronization information indicates clock synchro-
nization accuracy between the radio device and a clock
source. Then, the radio device controller can determine first
clock synchronization accuracy based on the clock synchro-
nization information, where the first clock synchronization
accuracy is clock synchronization accuracy between the
radio device and the radio device controller.
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[0007] The clock synchronization accuracy refers to a
fluctuation range of a difference between time (or a phase)
of a measured clock and time (or a phase) of a reference
clock. Usually, the clock synchronization accuracy may be
represented by an average error value of time (or a phase) of
the measured clock and time (or a phase) of the reference
clock within a test metric. In this application, the clock
synchronization accuracy is a fluctuation range of a differ-
ence between the radio device and a specific transmission
device or a specific radio device controller in terms of time
or a phase. It should be noted that, in some embodiments, the
clock synchronization accuracy may also be referred to as
synchronization accuracy or time synchronization accuracy.
[0008] That the clock synchronization information indi-
cates the clock synchronization accuracy between the radio
device and the clock source may be understood as that, the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source. The radio device con-
troller can determine the clock synchronization accuracy
between the radio device and the clock source based on the
clock synchronization information.

[0009] The clock source is a network device that provides
a reference time clock for a clock link on which the radio
device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.
[0010] In a conventional technology, a radio device con-
troller cannot learn which clock synchronization link is used
by a radio device to perform synchronization, and cannot
learn which network device is a clock source on a clock link
on which the radio device performs clock accuracy of the
radio device relative to the radio device controller, and
further, the radio device controller cannot manage some
services of the radio device based on the clock synchroni-
zation accuracy.

[0011] However, in this application, the radio device can
provide, based on the clock synchronization information, the
radio device controller with the clock synchronization accu-
racy of the radio device relative to the clock source, and the
radio device controller can determine, based on the clock
synchronization information, the clock synchronization
accuracy (that is, the first clock synchronization accuracy) of
the radio device relative to the radio device controller.
Therefore, this helps the radio device controller manage the
radio device based on the first clock synchronization accu-
racy. In this way, the radio device controller can accurately
determine clock synchronization accuracy between two
radio devices, and the radio device controller can determine
whether the two radio devices run a service that requires a
collaborative operation.

[0012] It should be noted that, the radio device may be
connected to the radio device controller through at least one
clock information transmission device, or the radio device
may be directly connected to the radio device controller.
[0013] The clock information transmission device is a
device configured to transmit information (referred to as
clock information below) related to clock synchronization,
and the clock information may include a part or all of the
clock synchronization information. Usually, the at least one
clock information transmission device is for connection.
[0014] It should be understood that, no matter which
manner is used by the radio device to connect to the radio
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device controller, the radio device controller may receive the
clock synchronization information from the radio device.

[0015] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source
and an identity of a source port, and the identity of the source
port indicates an upper-level network device that is on the
clock link and that provides clock synchronization for the
radio device.

[0016] The identity of the clock source indicates the
network device that provides the reference time clock for the
clock link on which the radio device is located. The clock
source is the network device that provides the reference time
clock for the clock link on which the radio device is located.
The reference time clock is a final reference for performing
clock synchronization or clock calibration. Each device
(including a transmission device and a radio device) on the
clock link directly or indirectly uses a system clock of the
clock source as a clock synchronization reference. The clock
link is a link for clock synchronization between the clock
source and the radio device.

[0017] It should be understood that the clock source in the
clock synchronization information sent by the radio device
to the radio device controller may be the radio device
controller that receives the clock synchronization informa-
tion, where in this case, the radio device and the radio device
controller are located on a same clock synchronization link;
may be a radio device controller on another clock link,
where in this case, the radio device may perform clock
synchronization through another clock link, and the clock
link does not include the radio device controller that receives
the clock synchronization information; or may be a network
device that can provide a clock as a reference and that is on
another link or topology. This is not specifically limited
herein.

[0018] The identity of the source port indicates an upper-
level network device that provides clock synchronization for
the radio device on the clock link. The upper-level network
device is a network device directly connected to the radio
device, and the radio device directly performs clock syn-
chronization based on the network device. Specifically, the
upper-level network device may be a transmission device
connected to the radio device, or may be the radio device
controller.

[0019] Optionally, the clock synchronization information
further includes second clock synchronization accuracy, and
the second clock synchronization accuracy is clock synchro-
nization accuracy of the radio device relative to the upper-
level network device.

[0020] The second clock synchronization accuracy is the
clock synchronization accuracy of the radio device relative
to the upper-level network device, that is, a fluctuation range
of a difference between time (or a phase) of a system clock
of the radio device and time (or a phase) of a system clock
of the upper-level network device. For example, if the
upper-level network device is a transmission device directly
connected to the radio device, the second clock synchroni-
zation accuracy is clock synchronization accuracy of the
radio device relative to the transmission device; or if the
upper-level network device is the radio device controller
directly connected to the radio device, the second clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the radio device control-
ler.
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[0021] Optionally, the clock synchronization information
further includes an identifier of the radio device. The iden-
tifier of the radio device is for making clear, to the radio
device controller, an identity of the radio device that sends
the clock synchronization information, so that the radio
device controller can determine, based on the identifier of
the radio device, the radio device from which the clock
synchronization information comes. When the radio device
controller communicates with a plurality of radio devices,
the identifier of the radio device can distinguish the radio
device that sends the clock synchronization information
from other radio devices.

[0022] In a possible implementation, when the clock syn-
chronization information includes the identity of the clock
source, the identity of the source port, and the second clock
synchronization accuracy, a process in which the radio
device controller determines the first clock synchronization
accuracy based on the clock synchronization information
may be specifically: When the identity of the clock source is
the same as the identifier of the radio device controller, and
the identity of the clock source is the same as the identity of
the source port, the radio device controller determines that
the second clock synchronization accuracy is the first clock
synchronization accuracy.

[0023] In this implementation, the identity of the clock
source is the same as the identifier of the radio device
controller, and the identity of the clock source is the same as
the identity of the source port. Therefore, the radio device
controller may determine that the radio device is directly
connected to the radio device controller, that is, the radio
device directly performs clock synchronization based on the
clock source. Further, the radio device controller can deter-
mine that the second clock synchronization accuracy carried
in the clock synchronization information represents the
clock synchronization accuracy (that is, the first clock syn-
chronization accuracy) of the radio device relative to the
radio device controller. Therefore, the radio device control-
ler uses a value of the second clock synchronization accu-
racy in the clock synchronization information as a value of
the first clock synchronization accuracy.

[0024] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information.

[0025] The clock information is information related to
clock synchronization, and content of the clock information
may include a part or all of the clock synchronization
information.

[0026] In a possible implementation, when the clock syn-
chronization information includes the identity of the clock
source, the identity of the source port, the second clock
synchronization accuracy, and the information about the
quantity of the communication channels, a process in which
the radio device controller determines the first clock syn-
chronization accuracy based on the clock synchronization
information includes: When the identity of the clock source
is the same as the identifier of the radio device controller,
and the identity of the clock source is different from the
identity of the source port, the radio device controller
determines the first clock synchronization accuracy based on
the information about the quantity of the communication
channels, the second clock synchronization accuracy, and
preset clock synchronization accuracy.
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[0027] If the identity of the clock source is different from
the identity of the source port, it indicates that the upper-
level network device of the radio device and the clock source
are not a same device, and the radio device is connected to
the clock source through at least one transmission device.
The at least one transmission device includes the upper-level
network device of the radio device. In this case, the second
clock synchronization accuracy indicates clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device that provides clock synchronization for
the radio device. However, the second clock synchronization
accuracy cannot reflect the clock synchronization accuracy
of the radio device relative to the clock source. In this case,
the radio device controller needs to determine a topology of
the clock link between the radio device and the radio device
controller based on the information about the quantity of the
communication channels, to estimate the clock synchroni-
zation accuracy (that is, the first clock synchronization
accuracy) between the radio device and the radio device
controller based on the preset clock synchronization accu-
racy and the second clock synchronization accuracy.
[0028] In a possible implementation, that the radio device
controller determines the first clock synchronization accu-
racy based on the information about the quantity of the
communication channels, the second clock synchronization
accuracy, and preset clock synchronization accuracy
includes: The radio device controller determines a product
obtained by multiplying the preset clock synchronization
accuracy by a difference between the quantity of the com-
munication channels and 1; and the radio device controller
determines that a sum of the product and the second clock
synchronization accuracy is the first clock synchronization
accuracy.

[0029] The preset clock synchronization accuracy may be
clock synchronization accuracy between two network
devices predefined in a protocol or a standard, or may be an
empirical value that is manually set in the radio device
controller, indicating a possible value of clock synchroni-
zation accuracy between two network devices on the clock
link. It should be understood that, in addition to being for
estimating clock synchronization accuracy between two
transmission devices, the preset clock synchronization accu-
racy may be further for estimating clock synchronization
accuracy of a transmission device relative to a radio device
controller directly connected to the transmission device.
[0030] Because the information about the quantity of the
communication channels can reflect how many levels of
clock synchronization need to be performed between the
radio device and the radio device controller, if the radio
device controller can estimate clock synchronization accu-
racy (referred to as clock synchronization accuracy of each
level) between two network devices connected by each
communication channel, the radio device controller may use
an accumulated sum of synchronization accuracy of clock
synchronization of each level as the clock synchronization
accuracy (that is, the first clock synchronization accuracy)
between the radio device and the radio device controller.
[0031] For example, because the preset clock synchroni-
zation accuracy can be for estimating clock synchronization
accuracy of each level of clock synchronization between the
upper-level network device of the radio device and the radio
device controller, and the second clock synchronization
accuracy can be for determining the clock synchronization
accuracy of the radio device relative to the upper-level
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network device of the radio device, the radio device con-
troller may use the product obtained by multiplying the
preset clock synchronization accuracy by the difference
between the quantity of the communication channels and 1
as the clock synchronization accuracy between the upper-
level network device of the radio device and the radio device
controller. Then, the radio device controller uses the sum of
the product and the second clock synchronization accuracy
as the first clock synchronization accuracy.

[0032] In this embodiment, if the radio device controller
cannot directly obtain the clock synchronization accuracy of
the radio device relative to the radio device controller, the
radio device controller can deduce the topology of the clock
link between the radio device and the radio device controller
based on the information about the quantity of the commu-
nication channels, and then determine the first clock syn-
chronization accuracy based on the topology of the clock
link, the preset clock synchronization accuracy, and the
second clock synchronization accuracy. Compared with a
solution in which the radio device controller estimates the
first clock synchronization accuracy when the radio device
controller cannot learn of the topology of the clock link, this
implementation helps ensure an accuracy rate of estimating
the first clock synchronization accuracy by the radio device
controller, and helps the radio device controller make a more
accurate and reasonable decision for a service of the radio
device.

[0033] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source
and third clock synchronization accuracy, and the third clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the clock source.
[0034] Optionally, the clock synchronization information
further includes an identifier of the radio device. The iden-
tifier of the radio device is for making clear, to the radio
device controller, an identity of the radio device that sends
the clock synchronization information, so that the radio
device controller can determine, based on the identifier of
the radio device, the radio device from which the clock
synchronization information comes. When the radio device
controller communicates with a plurality of radio devices,
the identifier of the radio device can distinguish the radio
device that sends the clock synchronization information
from other radio devices.

[0035] In a possible implementation, that the radio device
controller determines the first clock synchronization accu-
racy based on the clock synchronization information
includes: When the identity of the clock source is the same
as an identifier of the radio device controller, the radio
device controller determines that the third clock synchroni-
zation accuracy is the first clock synchronization accuracy.
[0036] In this implementation, if the radio device can
obtain the clock synchronization accuracy (that is, the third
clock synchronization accuracy) of the radio device relative
to the clock source from a front-haul transport network, the
radio device may provide the third clock synchronization
accuracy for the radio device controller. If the clock source
is the radio device controller that receives the clock syn-
chronization information, a value of the third clock synchro-
nization accuracy represents the clock synchronization accu-
racy (that is, the first clock synchronization accuracy) of the
radio device relative to the radio device controller. There-
fore, when the identity of the clock source is the same as the
identifier of the radio device controller, the radio device
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controller determines that the third clock synchronization
accuracy is the first clock synchronization accuracy.
[0037] In a possible implementation, the clock synchro-
nization information is carried in a management message.
[0038] The management message may be a management
message that is for clock management and that is between
the radio device and the radio device controller, or may be
a management message that is for managing another service
or function and that is between the radio device and the radio
device controller. This is not specifically limited herein. The
management message may implement point-to-point trans-
mission from the radio device to the radio device controller.
Therefore, that the clock synchronization information is
carried in the management message helps implement accu-
rate information transmission, helps avoid a signaling storm,
and helps reduce a network transmission load.

[0039] In a possible implementation, the clock synchro-
nization information is transmitted to the radio device con-
troller in a unicast manner.

[0040] In this implementation, the clock synchronization
information may be carried in a message that can be directly
sent by the radio device to the radio device controller in a
unicast manner. For example, the radio device may send the
clock synchronization information to the radio device con-
troller in an internet protocol (IP) packet unicast manner.
Compared with a multicast or broadcast transmission man-
ner, this helps avoid a signaling storm and reduce a network
transmission load.

[0041] In a possible implementation, the method further
includes: The radio device controller sends the clock syn-
chronization information of the radio device and/or the first
clock synchronization accuracy to a network management
device.

[0042] In this implementation, the radio device controller
may send only the clock synchronization information of the
radio device to the network management device, may send
only the first clock synchronization accuracy to the network
management device, or may send both the clock synchro-
nization information and the first clock synchronization
accuracy to the network management device. Therefore, the
network management device may determine the clock link
between the radio device and the radio device controller
based on the clock synchronization information. If the
network management device receives clock synchronization
information of a plurality of radio devices, the network
management device may determine a clock topology formed
by a plurality of clock links. This helps the network man-
agement device manage, based on the clock links (or clock
topology), a transmission device in the front-haul transport
network or the radio device and the radio device controller
that are connected by using the front-haul transport network,
and helps improve management efficiency of managing the
transmission device, the radio device, or the radio device
controller by the network device.

[0043] In a possible implementation, the radio device
includes a first radio device and a second radio device. The
radio device controller determines fourth clock synchroni-
zation accuracy based on clock synchronization information
received from the first radio device, where the fourth clock
synchronization accuracy is clock synchronization accuracy
between the first radio device and the radio device controller.
The radio device controller determines fifth clock synchro-
nization accuracy based on clock synchronization informa-
tion received from the second radio device, where the fifth
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clock synchronization accuracy is clock synchronization
accuracy between the second radio device and the radio
device controller. Then, the method further includes:
[0044] The radio device controller determines sixth clock
synchronization accuracy based on the fourth clock synchro-
nization accuracy and the fifth clock synchronization accu-
racy, where the sixth clock synchronization accuracy is
clock synchronization accuracy between the first radio
device and the second radio device; and the radio device
controller determines, based on the sixth clock synchroni-
zation accuracy, whether the first radio device and the
second radio device are allowed to run a first service in
collaboration, where the first service is a service on which a
collaboration operation needs to be performed by two or
more radio devices.
[0045] For example, the first service may be a service
related to a multiple-input multiple-output (MIMO) tech-
nology, a service related to carrier aggregation (CA), or the
like. This is not limited in this application.
[0046] In a possible implementation, that the radio device
controller determines sixth clock synchronization accuracy
based on the fourth clock synchronization accuracy and the
fifth clock synchronization accuracy may be specifically:
The radio device controller calculates a sum of the fourth
clock synchronization accuracy and the fifth clock synchro-
nization accuracy, to obtain the sixth clock synchronization
accuracy.
[0047] In a possible implementation, that the radio device
controller determines, based on the sixth clock synchroni-
zation accuracy, whether the first radio device and the
second radio device are allowed to run a first service in
collaboration may be specifically:
[0048] When the sixth clock synchronization accuracy is
less than clock synchronization accuracy corresponding to
the first service, the radio device controller determines to
allow the first radio device and the second radio device to
run the first service in collaboration; and
[0049] when the sixth clock synchronization accuracy is
greater than the clock synchronization accuracy corre-
sponding to the first service, the radio device controller
determines not to allow the first radio device and the
second radio device to run the first service in collabo-
ration.
[0050] The clock synchronization accuracy corresponding
to the first service may be understood as a maximum time (or
phase) deviation that can be tolerated by the first service.
When clock synchronization accuracy between two radio
devices is less than the clock synchronization accuracy
corresponding to the first service, it may be understood that
a time (or phase) deviation between the two radio devices
does not affect running of the first service. When clock
synchronization accuracy between two radio devices is
greater than the clock synchronization accuracy correspond-
ing to the first service, it may be understood that a time (or
phase) deviation between the two radio devices is large, and
may affect running of the first service. Therefore, in this
case, it is not recommended that the first radio device and the
second radio device run the first service in collaboration.
[0051] According to a second aspect, this application
provides a clock synchronization information providing
method. The method relates to a radio device controller and
aradio device. The radio device sends clock synchronization
information to the radio device controller, where the clock
synchronization information indicates clock synchroniza-
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tion accuracy between the radio device and a clock source,
the clock synchronization information is for determining
first clock synchronization accuracy, and the first clock
synchronization accuracy is clock synchronization accuracy
between the radio device and the radio device controller.
[0052] The clock synchronization accuracy refers to a
fluctuation range of a difference between time (or a phase)
of a measured clock and time (or a phase) of a reference
clock. Usually, the clock synchronization accuracy may be
represented by an average error value of time (or a phase) of
the measured clock and time (or a phase) of the reference
clock within a test metric. In this application, the clock
synchronization accuracy is a fluctuation range of a differ-
ence between the radio device and a specific transmission
device or a specific radio device controller in terms of time
or a phase. It should be noted that, in some embodiments, the
clock synchronization accuracy may also be referred to as
synchronization accuracy or time synchronization accuracy.
[0053] That the clock synchronization information indi-
cates the clock synchronization accuracy between the radio
device and the clock source may be understood as that, the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source. The radio device con-
troller can determine the clock synchronization accuracy
between the radio device and the clock source based on the
clock synchronization information.

[0054] The clock source is a network device that provides
a reference time clock for a clock link on which the radio
device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.
[0055] In this application, the radio device can provide,
based on the clock synchronization information, the radio
device controller with the clock synchronization accuracy of
the radio device relative to the clock source, and the radio
device controller can determine, based on the clock syn-
chronization information, the clock synchronization accu-
racy (that is, first clock synchronization accuracy) of the
radio device relative to the radio device controller. There-
fore, this helps the radio device controller manage the radio
device based on the first clock synchronization accuracy. In
this way, the radio device controller can accurately deter-
mine clock synchronization accuracy between two radio
devices, and the radio device controller can determine
whether the two radio devices run a service that requires a
collaborative operation.

[0056] It should be noted that, the radio device may be
connected to the radio device controller through at least one
clock information transmission device, or the radio device
may be directly connected to the radio device controller.
[0057] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source
and an identity of a source port, and the identity of the source
port indicates an upper-level network device that is on the
clock link and that provides clock synchronization for the
radio device.

[0058] The identity of the source port indicates an upper-
level network device that provides clock synchronization for
the radio device on the clock link. The upper-level network
device is a network device directly connected to the radio
device, and the radio device directly performs clock syn-
chronization based on the network device. Specifically, the
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upper-level network device may be a transmission device
connected to the radio device, or may be the radio device
controller.

[0059] Optionally, the clock synchronization information
further includes second clock synchronization accuracy, and
the second clock synchronization accuracy is clock synchro-
nization accuracy of the radio device relative to the upper-
level network device of the radio device.

[0060] The second clock synchronization accuracy is the
clock synchronization accuracy of the radio device relative
to the upper-level network device, that is, a fluctuation range
of a difference between time (or a phase) of a system clock
of the radio device and time (or a phase) of a system clock
of the upper-level network device. For example, if the
upper-level network device is a transmission device directly
connected to the radio device, the second clock synchroni-
zation accuracy is clock synchronization accuracy of the
radio device relative to the transmission device; or if the
upper-level network device is the radio device controller
directly connected to the radio device, the second clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the radio device control-
ler.

[0061] In a possible implementation, the clock synchro-
nization information further includes information about a
quantity of communication channels on the clock link, and
the communication channel is a channel between two net-
work devices that can transmit clock information.

[0062] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source
and third clock synchronization accuracy, and the third clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the clock source.
[0063] In a possible implementation, the clock synchro-
nization information is carried in a management message.
[0064] In a possible implementation, the clock synchro-
nization information is transmitted to the radio device con-
troller in a unicast manner.

[0065] In a possible implementation, the clock synchro-
nization information further includes an identifier of the
radio device. The identifier of the radio device is for making
clear, to the radio device controller, an identity of the radio
device that sends the clock synchronization information, so
that the radio device controller can determine, based on the
identifier of the radio device, the radio device from which
the clock synchronization information comes. When the
radio device controller communicates with a plurality of
radio devices, the identifier of the radio device can distin-
guish the radio device that sends the clock synchronization
information from other radio devices.

[0066] It should be noted that, there are a plurality of other
implementations in this embodiment of this application. For
details, refer to the specific implementations of the first
aspect and beneficial effects of the first aspect. Details are
not described herein again.

[0067] According to a third aspect, this application pro-
vides a radio device controller, where the radio device
controller includes a transceiver module and a processing
module. The transceiver module is configured to receive
clock synchronization information from a radio device,
where the clock synchronization information indicates clock
synchronization accuracy between the radio device and a
clock source, the clock source is a network device that
provides a reference time clock for a clock link on which the
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radio device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device. The processing module is configured to determine
first clock synchronization accuracy based on the clock
synchronization information, where the first clock synchro-
nization accuracy is clock synchronization accuracy
between the radio device and the radio device controller.
[0068] Optionally, the radio device is connected to the
radio device controller through at least one clock informa-
tion transmission device, or the radio device is directly
connected to the radio device controller.

[0069] Optionally, the clock synchronization information
is carried in a management message.

[0070] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.

[0071] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy. The identity of the source port indicates an
upper-level network device that is on the clock link and that
provides clock synchronization for the radio device. The
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device.

[0072] Optionally, the clock synchronization information
further includes an identifier of the radio device.

[0073] In a possible implementation, the processing mod-
ule is specifically configured to: when the identity of the
clock source is the same as an identifier of the radio device
controller, and the identity of the clock source is the same as
the identity of the source port, determine that the second
clock synchronization accuracy is the first clock synchroni-
zation accuracy.

[0074] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information.

[0075] In a possible implementation, the processing mod-
ule is specifically configured to: when the identity of the
clock source is the same as an identifier of the radio device
controller, and the identity of the clock source is different
from the identity of the source port, determine the first clock
synchronization accuracy based on the information about the
quantity of the communication channels, the second clock
synchronization accuracy, and preset clock synchronization
accuracy.

[0076] In a possible implementation, the processing mod-
ule is specifically configured to: determine a product
obtained by multiplying the preset clock synchronization
accuracy by a difference between the quantity of the com-
munication channels and 1. The radio device controller
determines that a sum of the product and the second clock
synchronization accuracy is the first clock synchronization
accuracy.

[0077] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source.

[0078] Optionally, the clock synchronization information
further includes an identifier of the radio device.
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[0079] In a possible implementation, the processing mod-
ule is specifically configured to: when the identity of the
clock source is the same as an identifier of the radio device
controller, determine that the third clock synchronization
accuracy is the first clock synchronization accuracy.
[0080] In a possible implementation, the transceiver mod-
ule is further configured to send the clock synchronization
information of the radio device and/or the first clock syn-
chronization accuracy to a network management device.
[0081] In a possible implementation, the radio device
includes a first radio device and a second radio device, clock
synchronization accuracy between the first radio device and
the radio device controller is fourth clock synchronization
accuracy, and clock synchronization accuracy between the
second radio device and the radio device controller is fifth
clock synchronization accuracy.
[0082] The processing module is further configured to:
[0083] determine sixth clock synchronization accuracy
based on the fourth clock synchronization accuracy and
the fifth clock synchronization accuracy, where the
sixth clock synchronization accuracy is clock synchro-
nization accuracy between the first radio device and the
second radio device; and
[0084] determine, based on the sixth clock synchroni-
zation accuracy, whether the first radio device and the
second radio device are allowed to run a first service in
collaboration, where the first service is a service on
which a collaboration operation needs to be performed
by two or more radio devices.
[0085] It should be noted that, there are a plurality of other
implementations in this embodiment of this application. For
details, refer to the specific implementations of the first
aspect and beneficial effects of the first aspect. Details are
not described herein again.
[0086] According to a fourth aspect, this application pro-
vides a radio device, where the radio device includes a
transceiver module and a processing module. The process-
ing module is configured to generate clock synchronization
information, where the clock synchronization information
indicates clock synchronization accuracy between the radio
device and a clock source, the clock source is a network
device that provides a reference time clock for a clock link
on which the radio device is located, and the clock link is a
link for clock synchronization between the clock source and
the radio device. The transceiver module is configured to
send the clock synchronization information to a radio device
controller, where the clock synchronization information is
for determining first clock synchronization accuracy, and the
first clock synchronization accuracy is clock synchroniza-
tion accuracy between the radio device and the radio device
controller.
[0087] Optionally, the radio device is connected to the
radio device controller through at least one clock informa-
tion transmission device, or the radio device is directly
connected to the radio device controller.
[0088] Optionally, the clock synchronization information
is carried in a management message.
[0089] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.
[0090] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy. The identity of the source port indicates an
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upper-level network device that is on the clock link and that
provides clock synchronization for the radio device. The
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device of the radio device.

[0091] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information.

[0092] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source.

[0093] It should be noted that, there are a plurality of other
implementations in this embodiment of this application. For
details, refer to the specific implementations of the second
aspect and beneficial effects of the second aspect. Details are
not described herein again.

[0094] According to a fifth aspect, an embodiment of this
application provides a communication apparatus. The com-
munication apparatus may be the radio device controller in
the foregoing implementations, or may be a chip or a
functional module in the radio device controller. The com-
munication apparatus may include a processing module and
a transceiver module. When the communication apparatus is
the radio device controller, the processing module may be a
processor, and the transceiver module may be a transceiver.
The radio device controller may further include a storage
module, and the storage module may be a memory. The
storage module is configured to store instructions. The
processing module executes the instructions stored in the
storage module, so that the radio device controller performs
the method according to any one of the first aspect or the
implementations of the first aspect. When the communica-
tion apparatus is the chip in the radio device controller, the
processing module may be a processor, and the transceiver
module may be an input/output interface, a pin, a circuit, or
the like. The processing module executes instructions stored
in a storage module, so that the radio device controller
performs the method according to any one of the first aspect
or the implementations of the first aspect. The storage
module may be a storage module (for example, a register or
a buffer) in the chip, or may be a storage module (for
example, a read-only memory or a random access memory)
that is in the radio device controller and that is located
outside the chip.

[0095] According to a sixth aspect, an embodiment of this
application provides a communication apparatus. The com-
munication apparatus may be the radio device in the fore-
going implementations, or may be a chip or a functional
module in the radio device. The communication apparatus
may include a processing module and a transceiver module.
When the communication apparatus is the radio device, the
processing module may be a processor, and the transceiver
module may be a transceiver. The radio device may further
include a storage module, and the storage module may be a
memory. The storage module is configured to store instruc-
tions. The processing module executes the instructions
stored in the storage module, so that the radio device
performs the method according to any one of the second
aspect or the implementations of the second aspect. When
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the communication apparatus is the chip in the radio device,
the processing module may be a processor, and the trans-
ceiver module may be an input/output interface, a pin, a
circuit, or the like. The processing module executes instruc-
tions stored in a storage module, so that the radio device
performs the method according to any one of the second
aspect or the implementations of the second aspect. The
storage module may be a storage module (for example, a
register or a buffer) in the chip, or may be a storage module
(for example, a read-only memory or a random access
memory) that is in the radio device and that is located
outside the chip.

[0096] According to a seventh aspect, this application
provides a communication apparatus. The apparatus may be
an integrated circuit chip. The integrated circuit chip
includes a processor. The processor is coupled to a memory.
The memory is configured to store a program or instructions.
When the program or the instructions are executed by the
processor, the communication apparatus is enabled to per-
form the method according to any one of the first aspect or
the implementations of the first aspect, or perform the
method according to any one of the second aspect or the
implementations of the second aspect.

[0097] According to an eighth aspect, an embodiment of
this application provides a computer program product
including instructions. When the computer program product
runs on a computer, the computer is enabled to perform the
method according to any one of the first aspect, the second
aspect, or the implementations of the foregoing aspects.
[0098] According to a ninth aspect, an embodiment of this
application provides a computer-readable storage medium,
including instructions. When the instructions are run on a
computer, the computer is enabled to perform the method
according to any one of the first aspect, the second aspect,
or the implementations of the foregoing aspects.

[0099] According to a tenth aspect, an embodiment of this
application provides a communication system. The commu-
nication system includes the radio device controller accord-
ing to any one of the third aspect and the implementations
of'the third aspect, and the radio device according to any one
of the fourth aspect and the implementations of the fourth
aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0100] To describe technical solutions in embodiments of
this application more clearly, the following briefly describes
accompanying drawings for describing the embodiments. It
is clear that the accompanying drawings in the following
description show merely some embodiments of this appli-
cation.

[0101] FIG. 1 is an example diagram of a front-haul
transport network according to this application;

[0102] FIG. 2 is a flowchart of a clock synchronization
information obtaining method according to this application;
[0103] FIG. 3 is another flowchart of a clock synchroni-
zation information obtaining method according to this appli-
cation;

[0104] FIG. 4 is another flowchart of a clock synchroni-
zation information obtaining method according to this appli-
cation;

[0105] FIG. 5 is a schematic diagram of an embodiment of
a communication apparatus according to this application;
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[0106] FIG. 6 is a schematic diagram of another embodi-
ment of a communication apparatus according to this appli-
cation;

[0107] FIG. 7 is a schematic diagram of another embodi-
ment of a communication apparatus according to this appli-
cation; and

[0108] FIG. 8 is a schematic diagram of another embodi-
ment of a communication apparatus according to this appli-
cation.

DESCRIPTION OF EMBODIMENTS

[0109] The following clearly describes the technical solu-
tions in embodiments of this application with reference to
the accompanying drawings in embodiments of this appli-
cation. It is clear that the described embodiments are merely
some but not all of embodiments of this application.
[0110] In the specification, claims, and accompanying
drawings of this application, the terms “first”, “second”,
“third”, “fourth”, and the like (if existent) are intended to
distinguish between similar objects but do not necessarily
indicate a specific order or sequence. It should be understood
that the data termed in such a way are interchangeable in
proper circumstances so that embodiments of the present
disclosure described herein can be implemented in other
orders than the order illustrated or described herein. In
addition, the terms “include” and “have” and any other
variants are intended to cover the non-exclusive inclusion.
For example, a process, method, system, product, or device
that includes a list of steps or units is not necessarily limited
to those expressly listed steps or units, but may include other
steps or units not expressly listed or inherent to such a
process, method, product, or device.

[0111] For ease of understanding, the following first
explains some terms in this application.

[0112] Clock synchronization: A slave clock adjusts time
(or a phase) of the slave clock based on a master clock (also
referred to as a parent clock (parent clock)), so that a time
(or phase) deviation between the slave clock and the master
clock is kept within a small error range. It should be
understood that a master clock and a slave clock in clock
synchronization are a pair of relative concepts. For example,
device A performs clock synchronization based on device B,
and device B performs clock synchronization based on
device C. In this case, for device A, device B is a master
clock, and device A is a slave clock; for device C, device C
is a master clock, and device B is a slave clock.

[0113] Clock synchronization accuracy refers to a fluctua-
tion range of a difference between time (or a phase) of a
measured clock and time (or a phase) of a reference clock.
Usually, the clock synchronization accuracy may be repre-
sented by an average error value of time (or a phase) of the
measured clock and time (or a phase) of the reference clock
within a test metric. For example, if the clock synchroniza-
tion accuracy of the measured clock is 50 ns, it indicates that
the difference between the time (or phase) of the measured
clock and the time (or phase) of the reference clock fluctu-
ates within 50 ns. In some embodiments, the clock synchro-
nization accuracy may also be referred to as synchronization
accuracy or time synchronization accuracy. It should be
understood that the reference clock may be a master clock of
the measured clock, may be a clock source of the measured
clock, or may be another clock. This is not specifically
limited herein. In this application, the clock synchronization
accuracy is a fluctuation range of a difference between the
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radio device and a specific transmission device or a specific
radio device controller in terms of time or a phase.

[0114] A clock source (grandmaster clock) is a device that
provides a reference time clock for a network device in a
specific range (for example, a network device on a clock
link). The reference time clock is a final reference for clock
synchronization or clock calibration. Each device (for
example, a transmission device and a radio device that are
to be described below) on the clock link directly or indirectly
uses the clock source as a reference for clock synchroniza-
tion, that is, a tracing source for clock synchronization
performed by a device on the clock link is the clock source.
[0115] A clock link is a link formed by connecting in series
a plurality of devices that perform clock synchronization
level by level. A source of the clock link is a clock source,
and the clock link may connect a plurality of devices (for
example, the transmission device and the radio device that
are to be described below). The clock link in this application
is mainly a clock link formed by directly connecting a radio
device controller and a radio device through an optical fiber,
or a clock link formed by connecting a radio device con-
troller and a radio device through at least one transmission
device.

[0116] For ease of understanding, the following first
describes a system architecture and an application scenario
of a clock synchronization information obtaining method
provided in this application.

[0117] The clock synchronization information obtaining
method provided in this application is mainly applied to a
network in which a radio device and a radio device control-
ler perform clock synchronization. The network in which the
radio device and the radio device controller perform clock
synchronization may be a 4th generation mobile communi-
cation technology (4G) network, a 5th generation mobile
communication technology (5G) network, or a 6th genera-
tion mobile communication technology (6G) network, and
may even be applicable to a future communication network.
This is not specifically limited herein.

[0118] For example, the network in which the radio device
and the radio device controller perform clock synchroniza-
tion may be a fronthaul front-haul transport network (FTN).
It should be understood that, with development of commu-
nication technologies, the network in which the radio device
and the radio device controller perform clock synchroniza-
tion may alternatively be another network, or another name
is used. This is not specifically limited herein. This appli-
cation is described by using a front-haul transport network
as an example.

[0119] In this application, the network in which the radio
device and the radio device controller perform clock syn-
chronization may be a front-haul transport network in a 4G
long term evolution (LTE) system, a front-haul transport
network in a 5G new radio (NR) system, a front-haul
transport network in a 6G system, or even a front-haul
transport network in a subsequent evolved standard. A
network standard to which the clock synchronization infor-
mation obtaining method is applicable and a network name
are not limited in this application.

[0120] The front-haul transport network in this application
is mainly configured to connect the radio device and the
radio device controller. The front-haul transport network
includes one or more transmission devices, and a transmis-
sion medium (for example, an optical fiber or a cable) that
connects the transmission devices. The radio device con-
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troller may be directly connected to the radio device through
the transmission medium in the front-haul transport net-
work, or the radio device controller may be connected to the
radio device through the one or more transmission devices
in the front-haul transport network.

[0121] The radio device controller may be a network
element or a device having a baseband signal processing
function, or a device having a function of managing radio
signal processing of a radio access network (RAN). The
radio device controller can complete baseband signal pro-
cessing functions such as coding, multiplexing, modulation,
and spreading, can complete a function of processing sig-
naling from the radio device, can implement a function of
performing local management and remote operation and
maintenance on the radio device, and can provide a function
of clock synchronization for the transmission device or the
radio device. For example, the radio device controller may
be a baseband unit (BBU) (also referred to as a building
baseband unit (BBU)) in an access network device (for
example, a base station). For example, in a long term
evolution LTE system or an LTE-advanced (LTE-A) system,
the radio device controller may be a baseband unit BBU in
an evolved NodeB (eNB or e-NodeB). For another example,
in a 5G NR system, the radio device controller may be a
baseband unit BBU in a next generation NodeB (gNB). For
example, in the 5G NR system, the radio device controller
may be a distributed unit (DU) in a cloud radio access
network (CloudRAN) or an open radio access network
(ORAN) system, may be a central unit (CU), or may be a
combination structure of a central unit CU and a distributed
unit DU. In actual application and subsequent network
evolution, the radio device controller may alternatively be
another device or apparatus having a baseband signal pro-
cessing function, or another device or apparatus having a
function of managing radio signal processing of a radio
access network RAN.

[0122] It should be understood that, when different com-
munication protocols are used by the radio device controller
and the radio device, the radio device controller may have
different names. For example, in the common public radio
interface (CPRI) protocol, the radio device controller is
referred to as a radio equipment control (REC). In the
enhanced common public radio interface (eCPRI) protocol,
the radio device controller is referred to as an eCPRI radio
equipment control (eREC). In another protocol that provides
communication for a baseband unit and a radio frequency
unit, the radio device controller may also have another
name. Specifically, a specific implementation form of the
radio device controller is not limited in this application, and
is described by using the term “radio device controller”
below.

[0123] In addition, the radio device may be a radio unit
(RU) (also referred to as a radio frequency unit) in a radio
access network RAN device (for example, a base station), or
may be another processing apparatus having a function of
processing a radio signal (for example, an intermediate
frequency signal or a radio frequency signal). For example,
the radio device may be a remote radio unit (RRU) (also
referred to as a remote radio frequency unit) or a remote
radio head (RRH) in a base station. The RRU is usually for
conventional outdoor coverage of a macro base station, and
the RRH is usually for indoor coverage of an indoor dis-
tributed system. For example, the radio device may alter-
natively be an active antenna unit (AAU), that is, a process-
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ing unit that integrates an RRU (or an RRH) and an antenna.
In an actual application and subsequent network evolution,
the radio device may alternatively be another device or
apparatus that has functions of receiving and sending a radio
frequency signal and processing a radio frequency signal or
an intermediate frequency signal.

[0124] It should be understood that some physical layer
functions of the baseband unit may be deployed on the radio
frequency unit. In this case, the radio device may have some
physical layer functions of the BBU, for example, functions
such as modulation, demodulation, layer mapping, fast
Fourier transform (FFT), and channel estimation/equaliza-
tion.

[0125] It should be understood that, when different com-
munication protocols are used by the radio device controller
and the radio device, the radio device may have different
names. In the common public radio interface (CPRI) pro-
tocol, the radio device is referred to as a radio equipment
(RE). In the enhanced common public radio interface (eC-
PRI) protocol, the radio device is referred to as an eCPRI
radio equipment (eRE). In another protocol that provides
communication for a baseband unit and a radio frequency
unit, the radio device may also have another name. Specifi-
cally, a specific implementation form of the radio device is
not limited in this application, and is described by using the
term “radio device” below.

[0126] In addition, the transmission device is a network
device that is in the front-haul transport network and that is
configured to transmit information related to clock synchro-
nization (or time synchronization) (referred to as clock
information for short below). Therefore, the transmission
device may also be referred to as a clock information
transmission device. For example, the transmission device
may be a transmission equipment (TE) having a boundary
clock (BC) function, for example, a network device that can
implement clock information transmission, such as a packet
transport network (PTN) device, a router, a switch, a micro-
wave device, and an optical transport network (OTN)
device. In actual application and subsequent network evo-
Iution, the transmission device may alternatively be another
device or apparatus that has a clock synchronization func-
tion or a clock information transmission function. Specifi-
cally, a specific implementation form of the transmission
device is not limited in this application, and is described by
using the term “transmission device” below.

[0127] In the foregoing front-haul transport network, the
radio device controller is communicatively connected to the
radio device through a front-haul transport interface, and
performs clock synchronization according to a clock syn-
chronization protocol. For example, the front-haul transport
interface may be an enhanced common public radio inter-
face (eCPRI), or may be another interface that provides a
communication function for the radio device and the radio
device controller. This is not specifically limited herein. The
clock synchronization protocol may be the precision time
protocol (PTP) (also referred to as the IEEE 1588 protocol),
or may be another protocol in which clock synchronization
is performed in a level-by-level synchronization manner.
This is not specifically limited herein.

[0128] Specifically, when the radio device controller is
directly connected to the radio device, the radio device
performs clock synchronization based on the radio device
controller. When the radio device controller is connected to
the radio device through another transmission device, the
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radio device is synchronized to the radio device controller in
a level-by-level synchronization manner based on the trans-
mission device connected to the radio device.

[0129] For ease of understanding, using FIG. 1 as an
example, radio device 1, radio device 2, radio device 3, and
radio device 4 are connected to radio device controller 1 and
radio device controller 2 via a front-haul transport network.
Radio device controller 1 is directly connected to radio
device 3, and radio device controller 1 may be connected to
radio device 4 through transmission device 1 and transmis-
sion device 5 in the front-haul transport network, may be
connected to radio device 2 through transmission device 1,
transmission device 5, and transmission device 4 in the
front-haul transport network, and may be connected to radio
device 1 through transmission device 1, transmission device
2, and transmission device 3 in the front-haul transport
network. Similarly, the radio device controller 2 may be
connected to one or more radio devices in FIG. 1 through
one or more transmission devices in FIG. 1. Details are not
listed herein.

[0130] At a specific moment, a radio device performs
clock synchronization with a radio device controller through
a clock link, and the radio device can obtain clock synchro-
nization accuracy of an upper-level network device directly
connected to the radio device. For example, at a moment, if
transmission device 1 performs clock synchronization based
on a system clock of radio device controller 1, then trans-
mission device 5 performs clock synchronization based on a
system clock of transmission device 1, and finally radio
device 4 performs clock synchronization based on a system
clock of transmission device 5, a clock link of radio device
4 is “f-g-h”. After completing the foregoing clock synchro-
nization, radio device 4 can obtain clock synchronization
accuracy relative to an upper-level network device (that is,
transmission device 5) of radio device 4. For another
example, at a moment, if transmission device 2 performs
clock synchronization based on a system clock of radio
device controller 2, next, transmission device 3 performs
clock synchronization based on a system clock of transmis-
sion device 2, then transmission device 5 performs clock
synchronization based on a system clock of transmission
device 3, and finally radio device 4 performs clock synchro-
nization based on a system clock of transmission device 5,
a clock link of radio device 4 is “a-b-k-h”. After completing
the foregoing clock synchronization, radio device 4 can
obtain clock synchronization accuracy relative to an upper-
level network device (that is, transmission device 5) of radio
device 4.

[0131] In addition, if the radio device controller is directly
connected to the radio device, the radio device performs
clock synchronization based only on the radio device con-
troller. For example, radio device 3 is directly connected to
radio device controller 1 through an optical fiber. Radio
device 3 may directly perform clock synchronization based
on a system clock of radio device controller 1, that is, radio
device 3 serves as a slave clock and radio device controller
1 serves as a master clock to perform clock synchronization,
and a clock link of radio device 3 is “i”. After completing
clock synchronization, radio device 3 can obtain clock
synchronization accuracy relative to an upper-level network
device (that is, radio device controller 1) of radio device 3.
[0132] As shown in the foregoing example, because clock
synchronization accuracy of the radio device relative to the
radio device controller is related to the front-haul transport
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network, clock synchronization accuracy of a same radio
device relative to clock sources on different clock links is
different. Because a management plane and a clock syn-
chronization plane between the radio device and the radio
device controller are not completely the same, for example,
radio device controller 1 provides a clock synchronization
reference for radio device 2 through a clock link “f-g-1-e”,
but radio device 2 may need to exchange data or signaling
with radio device controller 2. Therefore, for radio device
controller 2, radio device controller 2 may not be able to
learn of clock synchronization accuracy of radio device 2
relative to radio device controller 2. A service (for example,
a service related to multiple-input multiple-output (MIMO)
technology, or a service related to carrier aggregation (CA))
that needs to be cooperatively operated between two or more
radio devices has a specific requirement on clock synchro-
nization accuracy. Therefore, when a cooperatively operated
service is related to two radio devices managed by the radio
device controller, service triggering may be affected because
the radio device controller cannot learn of clock synchroni-
zation accuracy between the two radio devices.

[0133] Therefore, in the clock synchronization informa-
tion obtaining method provided in this application, the radio
device can provide, for the radio device controller, infor-
mation (that is, clock synchronization information described
below) for determining clock synchronization accuracy of
the radio device relative to a device, so that the radio device
controller can determine, based on the clock synchronization
information, clock synchronization accuracy of the radio
device relative to the radio device controller. Further, the
radio device controller can accurately determine clock syn-
chronization accuracy between two radio devices, and the
radio device controller can determine whether the two radio
devices run a service that requires a collaborative operation.
[0134] With reference to FIG. 2, the following describes a
main procedure of the clock synchronization information
obtaining method provided in this application. A radio
device and a radio device controller perform the following
steps.

[0135] Step 201: The radio device sends clock synchro-
nization information to the radio device controller. Corre-
spondingly, the radio device controller receives the clock
synchronization information from the radio device.

[0136] The clock synchronization information indicates
clock synchronization accuracy between the radio device
and a clock source, which may be understood as that the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source. The radio device con-
troller can determine the clock synchronization accuracy,
that is, a fluctuation range of a difference between time (or
a phase) of a system clock of the radio device and time (or
a phase) of a system clock of the clock source, between the
radio device and the clock source based on the clock
synchronization information received from the radio device.
[0137] The clock source is a device that provides a refer-
ence time clock for a clock link on which the radio device
is located. The reference time clock is a final reference for
performing clock synchronization or clock calibration. Each
device (including a transmission device and a radio device)
on the clock link directly or indirectly uses the system clock
of'the clock source as a clock synchronization reference. The
clock link is a link for clock synchronization between the
clock source and the radio device.
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[0138] FIG. 1 is used as an example. If transmission
device 2 performs clock synchronization based on radio
device controller 2, transmission device 3 performs clock
synchronization based on transmission device 2, and radio
device 1 performs clock synchronization based on transmis-
sion device 3, “a-b-d” forms a clock link. Because trans-
mission device 2 directly uses radio device controller 2 as a
reference for clock synchronization, and transmission device
3 and radio device 1 indirectly use radio device controller 2
as a reference for clock synchronization, the radio device
controller 2 is a clock source of the clock link “a-b-d”. For
another example, if transmission device 1 performs clock
synchronization based on radio device controller 1, trans-
mission device 2 performs clock synchronization based on
transmission device 1, transmission device 3 performs clock
synchronization based on transmission device 2, and radio
device 1 performs clock synchronization based on transmis-
sion device 3, “f-j-b-d” forms a clock link. Because trans-
mission device 1 directly uses radio device controller 1 as a
reference for clock synchronization, and transmission device
2, transmission device 3, and radio device 1 indirectly use
radio device controller 1 as a reference for clock synchro-
nization, radio device controller 1 is a clock source of the
clock link “f-j-b-d”. For another example, if radio device 3
directly performs clock synchronization based on radio
device controller 1, a clock link between radio device 3 and
radio device controller 1 is “i”, and radio device controller
1 is a clock source of the clock link “i”. It should be
understood that, in addition to the foregoing examples, the
clock source may alternatively be another device that pro-
vides a reference for clock synchronization for the foregoing
clock link. This is not specifically listed herein.

[0139] It should be understood that the clock source in the
clock synchronization information sent by the radio device
to the radio device controller may be the radio device
controller that receives the clock synchronization informa-
tion, where in this case, the radio device and the radio device
controller are located on a same clock synchronization link;
may be a radio device controller on another clock link,
where in this case, the radio device may perform clock
synchronization through another clock link, and the clock
link does not include the radio device controller that receives
the clock synchronization information; or may be a network
device that can provide a clock as a reference and that is on
another link or topology. This is not specifically limited
herein. Therefore, before the radio device controller that
receives the clock synchronization information parses the
clock synchronization information, the radio device control-
ler does not know whether the radio device and the radio
device controller that receives the clock synchronization
information are located on a same clock link, and does not
know which clock source and which clock link are used by
the radio device to perform clock synchronization. After the
radio device controller parses the clock synchronization
information, the radio device controller can determine which
clock source and which clock link are used by the radio
device to perform clock synchronization.

[0140] The following describes specific content included
in the clock synchronization information.

[0141] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy.
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[0142] The identity of the clock source indicates the
device that provides the reference time clock for the clock
link on which the radio device is located. Specifically, refer
to the foregoing descriptions of the clock source. Details are
not described herein again. For example, the identity of the
clock source may be a grandmaster clock identity (grand-
masterldentity) in the precision time protocol PTP. It should
be understood that, in another clock synchronization proto-
col, the clock source and the identity of the clock source may
also be referred to as other terms. This is not specifically
limited herein.

[0143] The identity of the source port indicates an upper-
level network device that is on the clock link and that
provides clock synchronization for the radio device. The
upper-level network device is a network device directly
connected to the radio device, and the radio device directly
performs clock synchronization based on the network
device. Specifically, the upper-level network device may be
a transmission device connected to the radio device, or may
be the radio device controller. FIG. 1 is used as an example.
For example, if the radio device that sends the clock
synchronization information is radio device 1, an upper-
level network device of radio device 1 is transmission device
3, and the identity of the source port is an identity of
transmission device 3. For another example, if the radio
device that sends the clock synchronization information is
radio device 2, an upper-level network device of radio
device 2 is transmission device 4, and the identity of the
source port is an identity of transmission device 4. For
another example, if the radio device that sends the clock
synchronization information is radio device 3, an upper-
level network device of radio device 3 is radio device
controller 1, and the identity of the source port is an identity
of radio device controller 1. For example, the identity of the
source port may be sourcePortldentity in the precision time
protocol PTP. It should be understood that, in another clock
synchronization protocol, the source port and the identity of
the source port may also be referred to as other terms. This
is not specifically limited herein.

[0144] In addition, the second clock synchronization accu-
racy is clock synchronization accuracy of the radio device
relative to the upper-level network device of the radio
device, that is, a fluctuation range of a difference between
time (or a phase) of a system clock of the radio device and
time (or a phase) of a system clock of the upper-level
network device of the radio device. For example, if the
upper-level network device of the radio device is a trans-
mission device directly connected to the radio device, the
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the transmis-
sion device; or if the upper-level network device of the radio
device is a radio device controller directly connected to the
radio device, the second clock synchronization accuracy is
clock synchronization accuracy of the radio device relative
to the radio device controller. For example, the second clock
synchronization accuracy may be referred to as local accu-
racy. It should be understood that, in another clock synchro-
nization protocol, clock synchronization accuracy of a net-
work device relative to an upper-level network device of the
network device may also be referred to as another term. This
is not specifically limited herein.

[0145] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
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channel is a channel between two directly connected net-
work devices that can transmit clock information. Option-
ally, the information about the quantity of the communica-
tion channels can indicate the quantity of the communication
channels. The clock information may be information related
to an operation such as clock synchronization or clock
calibration. Optionally, the clock information includes a part
or all of the clock synchronization information. In addition,
a device capable of transmitting the clock information may
be a radio device controller on the clock link, where the
radio device controller can send the clock information to a
transmission device connected to the radio device controller.
Alternatively, the device capable of transmitting the clock
information may be a transmission device on the clock link,
where the transmission device can send the clock informa-
tion to a connected transmission device or a connected radio
device. Alternatively, the device capable of transmitting the
clock information may be a radio device, where the radio
device can send the clock information to a connected
transmission device. For example, when a clock synchroni-
zation protocol adopted by the radio device and the radio
device controller is for calculating a communication chan-
nel, counting starts from 0. To be specific, when there are
three communication channels on the clock link between the
radio device and the radio device controller, a value recorded
by a counter in a network device is 2. In this case, the
information about the quantity of the communication chan-
nels may be represented by the value on the counter in the
network device plus 1. For example, in the precision time
protocol PTP, the information about the quantity of the
communication channels may be represented by a value of
stepsRemoved plus 1. For example, when a clock synchro-
nization protocol adopted by the radio device and the radio
device controller is for calculating a communication chan-
nel, counting starts from 1. To be specific, when there are
three communication channels on the clock link between the
radio device and the radio device controller, a value recorded
by a counter in a network device is 3. In this case, the
information about the quantity of the communication chan-
nels may be directly represented by the value on the counter
in the network device.

[0146] FIG. 1is used as an example. For example, if radio
device controller 2, transmission device 2, transmission
device 3, and radio device 1 may form a clock link (referred
to as clock link 1), communication channels on clock link 1
include communication channel a between radio device
controller 2 and transmission device 2, communication
channel b between transmission device 2 and transmission
device 3, and communication channel d between transmis-
sion device 3 and radio device 1. In this case, a quantity of
the communication channels on the clock link is 3, indicat-
ing that three communication channels exist between radio
device 1 and a clock source (that is, radio device controller
2) on the clock link. For another example, if radio device
controller 1, transmission device 1, transmission device 2,
transmission device 3, and radio device 1 may form a clock
link (referred to as clock link 2), communication channels on
clock link 2 include communication channel f between radio
device controller 1 and transmission device 1, communica-
tion channel j between transmission device 1 and transmis-
sion device 2, communication channel b between transmis-
sion device 2 and transmission device 3, and communication
channel d between transmission device 3 and radio device 1.
In this case, a quantity of the communication channels on
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clock link 2 is 4, indicating that four communication chan-
nels exist between radio device 1 and a clock source (that is,
radio device controller 1) on the clock link.

[0147] Optionally, the clock synchronization information
further includes an identifier of the radio device. The iden-
tifier of the radio device is for making clear, to the radio
device controller, an identity of the radio device that sends
the clock synchronization information, so that the radio
device controller can determine, based on the identifier of
the radio device, the radio device from which the clock
synchronization information comes. When the radio device
controller communicates with a plurality of radio devices,
the identifier of the radio device can distinguish the radio
device that sends the clock synchronization information
from other radio devices. For example, in the precision time
protocol PTP, a clock identity (clockldentity) may be for
identifying the radio device.

[0148] It should be noted that, if the clock synchronization
information does not include the identifier of the radio
device, signaling that is sent by the radio device to the radio
device controller and that carries the clock synchronization
information may carry the identifier of the radio device. In
this case, the identifier of the radio device does not belong
to the clock synchronization information, but the identifier
of the radio device can also make clear indicate, to the radio
device controller, the identity of the radio device that sends
the clock synchronization information. In this case, the
identifier of the radio device may be an internet protocol (IP)
address of the radio device or a media access control (MAC)
address of the radio device, or may be other information that
can identify the identity of the radio device. This is not
specifically limited herein.

[0149] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy.

[0150] The identity of the clock source indicates the
device that provides the reference time clock for the clock
link on which the radio device is located. Specifically, for the
identity of the clock source, refer to related descriptions in
the foregoing implementation. Details are not described
herein again.

[0151] In addition, the third clock synchronization accu-
racy is the clock synchronization accuracy of the radio
device relative to the clock source, that is, a fluctuation range
of a difference between time (or a phase) of a system clock
of'the radio device and time (or a phase) of the system clock
of the clock source. For example, the third clock synchro-
nization accuracy may be referred to as total accuracy. It
should be understood that, in another clock synchronization
protocol, clock synchronization accuracy of a network
device relative to a clock source on a clock link on which the
network device is located may also be referred to as another
term. This is not specifically limited herein.

[0152] Optionally, the clock synchronization information
further includes an identifier of the radio device. In this
implementation, a function and an implementation form of
the identifier of the radio device are similar to those of the
identifier of the radio device in the foregoing implementa-
tion. For details, refer to the foregoing related descriptions.
Details are not described herein again.

[0153] In addition, the clock synchronization information
in this application may be carried in a message that can be
directly sent by the radio device to the radio device con-
troller in a unicast manner. For example, the radio device
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may send the clock synchronization information to the radio
device controller in an IP packet unicast manner. Compared
with a multicast or broadcast transmission manner, this helps
avoid a signaling storm and reduce a network transmission
load.

[0154] Optionally, because a management message for
clock management between the radio device and the radio
device controller may implement point-to-point transmis-
sion from the radio device to the radio device controller, the
clock synchronization information may be carried in the
management message between the radio device and the
radio device controller. For example, the management mes-
sage may be a management packet in the 1588 protocol.
[0155] Step 202: The radio device controller determines
first clock synchronization accuracy based on the clock
synchronization information, where the first clock synchro-
nization accuracy is clock synchronization accuracy
between the radio device and the radio device controller.
[0156] The first clock synchronization accuracy is clock
synchronization accuracy between the radio device that
sends the clock synchronization information and the radio
device controller that receives the clock synchronization
information, that is, a fluctuation range of a difference
between the time (or the phase) of the system clock of the
radio device and time (or a phase) of a system clock of the
radio device controller.

[0157] Specifically, if content of the clock synchronization
information received by the radio device controller is dif-
ferent, implementations of determining the first clock syn-
chronization accuracy by the radio device controller are also
different.

[0158] In a possible implementation, the clock synchro-
nization information includes the identity of the clock source
and the identity of the source port. Optionally, the clock
synchronization information further includes the second
clock synchronization accuracy, and the second clock syn-
chronization accuracy is the clock synchronization accuracy
of'the radio device relative to the upper-level network device
of the radio device.

[0159] Specifically, the radio device controller determines
a relationship among the identity of the clock source, an
identifier of the radio device controller, and the identity of
the source port, and determines, based on the relationship
among the foregoing three parameters (that is, the identity of
the clock source, the identifier of the radio device controller,
and the identity of the source port), how to determine the
first clock synchronization accuracy.

[0160] In an implementation, when the identity of the
clock source is the same as the identifier of the radio device
controller, and the identity of the clock source is the same as
the identity of the source port, the radio device controller
determines that the second clock synchronization accuracy
is the first clock synchronization accuracy. It may also be
understood as that the radio device controller uses a value of
the second clock synchronization accuracy in the clock
synchronization information as a value of the first clock
synchronization accuracy.

[0161] The identity of the clock source is the same as the
identifier of the radio device controller, indicating that a
clock source traced by the radio device level by level is the
radio device controller that receives the clock synchroniza-
tion information, instead of a clock source of another clock
link. It may also be understood that a reference for clock
synchronization of the radio device is the radio device
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controller that receives the clock synchronization informa-
tion. In this case, the radio device controller can calculate the
clock synchronization accuracy (that is, the first clock syn-
chronization accuracy) between the radio device and the
radio device controller based on the clock synchronization
information, and does not need to obtain other information
about clock synchronization from another clock source or
another radio device controller.

[0162] If the identity of the clock source is the same as the
identity of the source port, it indicates that the upper-level
network device of the radio device and the clock source are
a same device. In other words, the radio device is directly
connected to the clock source, that is, the radio device
directly performs clock synchronization based on the clock
source. In this case, the second clock synchronization accu-
racy indicates the clock synchronization accuracy of the
radio device relative to the clock source.

[0163] In addition, the identity of the clock source is the
same as the identifier of the radio device controller, and the
identity of the clock source is the same as the identity of the
source port. Therefore, the radio device controller may
determine that the radio device is directly connected to the
radio device controller, that is, the radio device directly
performs clock synchronization based on the clock source.
Further, the radio device controller can determine that the
second clock synchronization accuracy carried in the clock
synchronization information represents the clock synchro-
nization accuracy (that is, the first clock synchronization
accuracy) of the radio device relative to the radio device
controller. Therefore, the radio device controller uses a value
of the second clock synchronization accuracy in the clock
synchronization information as a value of the first clock
synchronization accuracy.

[0164] Inanother implementation, when the identity of the
clock source is the same as the identifier of the radio device
controller, and the identity of the clock source is different
from the identity of the source port, the radio device
controller determines the first clock synchronization accu-
racy based on the information about the quantity of the
communication channels, the second clock synchronization
accuracy, and preset clock synchronization accuracy.
[0165] If the identity of the clock source is different from
the identity of the source port, it indicates that the upper-
level network device of the radio device and the clock source
are not a same device, and the radio device is connected to
the clock source through at least one transmission device.
The at least one transmission device includes the upper-level
network device of the radio device. In this case, the second
clock synchronization accuracy indicates clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device that provides clock synchronization for
the radio device. However, the second clock synchronization
accuracy cannot reflect the clock synchronization accuracy
of the radio device relative to the clock source.

[0166] In this case, the radio device controller needs to
determine a topology of the clock link between the radio
device and the radio device controller based on the infor-
mation about the quantity of the communication channels, to
estimate the clock synchronization accuracy (that is, the first
clock synchronization accuracy) between the radio device
and the radio device controller. The information about the
quantity of the communication channels can reflect how
many levels of clock synchronization need to be performed
between the radio device and the radio device controller. If
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the radio device controller can estimate clock synchroniza-
tion accuracy (referred to as clock synchronization accuracy
of each level) between two network devices connected by
each communication channel, the radio device controller
may use an accumulated sum of synchronization accuracy of
clock synchronization of each level as the clock synchroni-
zation accuracy (that is, the first clock synchronization
accuracy) between the radio device and the radio device
controller.

[0167] Optionally, the radio device controller stores the
preset clock synchronization accuracy. The preset clock
synchronization accuracy may be clock synchronization
accuracy between two network devices that is predefined in
a protocol or a standard. For example, ITU-T G.8273.2
defines synchronization accuracy of a hop of a boundary
clock BC device, where class A: 100 ns, class B: 70 ns, class
C: 30 ns, and class D: 5 ns. In addition, the preset clock
synchronization accuracy may alternatively be an empirical
value that is manually set in the radio device controller,
indicating a possible value of clock synchronization accu-
racy between two network devices on the clock link.
[0168] For example, because the preset clock synchroni-
zation accuracy can be for estimating clock synchronization
accuracy of each level of clock synchronization between the
upper-level network device of the radio device and the radio
device controller, and the second clock synchronization
accuracy can be for determining the clock synchronization
accuracy of the radio device relative to the upper-level
network device of the radio device, the radio device con-
troller may use the product obtained by multiplying the
preset clock synchronization accuracy by the difference
between the quantity of the communication channels and 1
as the clock synchronization accuracy between the upper-
level network device of the radio device and the radio device
controller. Then, the radio device controller uses the sum of
the product and the second clock synchronization accuracy
as the first clock synchronization accuracy.

[0169] In this implementation, if the radio device control-
ler cannot directly obtain the clock synchronization accuracy
of the radio device relative to the radio device controller, the
radio device controller can deduce the topology of the clock
link between the radio device and the radio device controller
based on the information about the quantity of the commu-
nication channels, and then determine the first clock syn-
chronization accuracy based on the topology of the clock
link, the second clock synchronization accuracy, and the
preset clock synchronization accuracy. Compared with a
solution in which the radio device controller estimates the
first clock synchronization accuracy when the radio device
controller cannot learn of the topology of the clock link, this
implementation helps ensure an accuracy rate of estimating
the first clock synchronization accuracy by the radio device
controller, and helps the radio device controller make a more
accurate and reasonable decision for a service of the radio
device.

[0170] In this implementation, a front-haul transport net-
work provides only the clock synchronization accuracy (that
is, the second clock synchronization accuracy) between the
radio device and the upper-level network device (that is, the
upper-level network device that provides clock synchroni-
zation for the radio device) of the radio device for the radio
device. Therefore, the radio device can provide the clock
synchronization accuracy (that is, the second clock synchro-
nization accuracy) between the radio device and the upper-
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level network device of the radio device for the radio device
controller. If the upper-level network device of the radio
device is the radio device controller, the second clock
synchronization accuracy also represents the first clock
synchronization accuracy. If the upper-level network device
of the radio device is not the radio device controller, the
radio device controller further needs to determine the first
clock synchronization accuracy based on other parameters
(for example, the preset clock synchronization accuracy and
the information about the quantity of the communication
channels). Regardless of which implementation is used, the
radio device controller may determine the first clock syn-
chronization accuracy based on the received clock synchro-
nization information. In this way, the radio device controller
can determine, based on the first clock synchronization
accuracy, whether to allow the radio device to trigger a
service.

[0171] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source.

[0172] In this implementation, the radio device can pro-
vide the radio device controller with the clock synchroni-
zation accuracy of the radio device relative to the clock
source, that is, the third clock synchronization accuracy. If
the clock source is the radio device controller that receives
the clock synchronization information, a value of the third
clock synchronization accuracy represents the clock syn-
chronization accuracy (that is, the first clock synchroniza-
tion accuracy) of the radio device relative to the radio device
controller. Therefore, when the identity of the clock source
is the same as the identifier of the radio device controller, the
radio device controller determines that the third clock syn-
chronization accuracy is the first clock synchronization
accuracy.

[0173] In this implementation, because a front-haul trans-
port network may provide the radio device with the clock
synchronization accuracy between the radio device and the
clock source on the clock link, the radio device can provide
the radio device controller with the clock synchronization
accuracy of the radio device relative to the clock source, that
is, the third clock synchronization accuracy. If the clock
source and the radio device controller are a same device, the
third clock synchronization accuracy carried in the clock
synchronization information is the first clock synchroniza-
tion accuracy. Therefore, when the identity of the clock
source is the same as the identifier of the radio device
controller, the radio device controller can determine the first
clock synchronization accuracy based on the received clock
synchronization information. In this way, the radio device
controller can determine, based on the first clock synchro-
nization accuracy, whether to allow the radio device to
trigger a service.

[0174] Optionally, if the radio device controller needs to
determine whether two or more radio devices are allowed to
execute a service that requires a collaborative operation, the
radio device controller may determine clock synchroniza-
tion accuracy between the two or more radio devices based
on clock synchronization accuracy of each of the foregoing
radio devices relative to the radio device controller.

[0175] For example, if the radio device controller receives
clock synchronization information from a first radio device
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and clock synchronization information from a second radio
device, the radio device controller determines fourth clock
synchronization accuracy based on the clock synchroniza-
tion information received from the first radio device, and the
radio device controller determines fifth clock synchroniza-
tion accuracy based on the clock synchronization informa-
tion received from the second radio device. The fourth clock
synchronization accuracy is clock synchronization accuracy
between the first radio device and the radio device controller,
and the fifth clock synchronization accuracy is clock syn-
chronization accuracy between the second radio device and
the radio device controller.
[0176] Then, the radio device controller determines sixth
clock synchronization accuracy based on the fourth clock
synchronization accuracy and the fifth clock synchroniza-
tion accuracy, where the sixth clock synchronization accu-
racy is clock synchronization accuracy between the first
radio device and the second radio device. Then, the radio
device controller determines, based on the sixth clock syn-
chronization accuracy, whether the first radio device and the
second radio device are allowed to run a first service in
collaboration, where the first service is a service on which a
collaboration operation needs to be performed by two or
more radio devices. For example, the first service may be a
service related to a multiple-input multiple-output (MIMO)
technology, a service related to carrier aggregation (CA), or
the like. A specific type of the first service is not limited in
this application.
[0177] For example, that the radio device controller deter-
mines sixth clock synchronization accuracy based on the
fourth clock synchronization accuracy and the fifth clock
synchronization accuracy may be: The radio device control-
ler calculates a sum of the fourth clock synchronization
accuracy and the fifth clock synchronization accuracy, to
obtain the sixth clock synchronization accuracy.
[0178] When the sixth clock synchronization accuracy is
less than clock synchronization accuracy corresponding to
the first service, the radio device controller determines to
allow the first radio device and the second radio device to
run the first service in collaboration; and
[0179] when the sixth clock synchronization accuracy is
greater than the clock synchronization accuracy corre-
sponding to the first service, the radio device controller
determines not to allow the first radio device and the
second radio device to run the first service in collabo-
ration.
[0180] The clock synchronization accuracy corresponding
to the first service may be understood as a maximum time (or
phase) deviation that can be tolerated by the first service.
When clock synchronization accuracy between two radio
devices is less than the clock synchronization accuracy
corresponding to the first service, it may be understood that
a time (or phase) deviation between the two radio devices
does not affect running of the first service. When clock
synchronization accuracy between two radio devices is
greater than the clock synchronization accuracy correspond-
ing to the first service, it may be understood that a time (or
phase) deviation between the two radio devices is large, and
may affect running of the first service. Therefore, in this
case, it is not recommended that the first radio device and the
second radio device run the first service in collaboration.
[0181] In a conventional technology, a radio device con-
troller cannot learn which clock synchronization link is used
by a radio device to perform synchronization, and cannot
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learn which network device is a clock source on a clock link
on which the radio device performs clock synchronization.
Therefore, the radio device controller cannot learn of clock
synchronization accuracy of the radio device relative to the
radio device controller, and further, the radio device con-
troller cannot manage some services of the radio device
based on the clock synchronization accuracy.

[0182] In this application, the radio device can provide the
radio device controller with information (that is, the clock
synchronization information) for determining the clock syn-
chronization accuracy of the radio device relative to the
clock source, and the radio device controller can determine,
based on the clock synchronization information, clock syn-
chronization accuracy (that is, the first clock synchroniza-
tion accuracy) of the radio device relative to the radio device
controller. Therefore, this helps the radio device controller
manage the radio device based on the first clock synchro-
nization accuracy. In this way, the radio device controller
can accurately determine clock synchronization accuracy
between two radio devices, and the radio device controller
can determine whether the two radio devices run a service
that requires a collaborative operation.

[0183] For better understanding of the solutions provided
in this application, the following describes, with reference to
FIG. 3, an implementation in which the clock synchroniza-
tion information includes at least the identity of the clock
source, the identity of the source port, and the second clock
synchronization accuracy, and describes, with reference to
FIG. 4, an implementation in which the clock synchroniza-
tion information includes at least the identity of the clock
source and the third clock synchronization accuracy.

[0184] FIG. 3 shows an embodiment of a clock synchro-
nization information obtaining method according to this
application. A radio device and a radio device controller
perform the following steps.

[0185] Step 301: The radio device sends clock synchro-
nization information to the radio device controller.

[0186] The clock synchronization information includes an
identity of a clock source and an identity of a source port.
Optionally, the clock synchronization information further
includes second clock synchronization accuracy.

[0187] The clock synchronization information indicates
clock synchronization accuracy between the radio device
and the clock source, which may be understood as that the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source.

[0188] The clock source is a device that provides a refer-
ence time clock for a clock link on which the radio device
is located. The reference time clock is a final reference for
performing clock synchronization or clock calibration. Each
device (including a transmission device and a radio device)
on the clock link directly or indirectly uses a system clock
of'the clock source as a clock synchronization reference, and
the clock link is a link for clock synchronization between the
clock source and the radio device.

[0189] The identity of the clock source indicates the
device that provides a reference time clock for the clock link
on which the radio device is located, and the clock link is the
link for clock synchronization between the clock source and
the radio device. For example, the identity of the clock
source may be a grandmaster clock identity (grandmas-
terldentity) in the precision time protocol PTP.



US 2024/0259127 Al

[0190] The identity of the source port indicates an upper-
level network device that is on the clock link and that
provides clock synchronization for the radio device. It may
also be understood as that the upper-level network device of
the radio device is a network device directly connected to the
radio device, and the radio device directly performs clock
synchronization based on the upper-level network device.
The upper-level network device of the radio device may be
a transmission device connected to the radio device, or may
be the radio device controller. For example, the identity of
the source port may be sourcePortldentity in the precision
time protocol PTP.

[0191] In addition, the second clock synchronization accu-
racy is clock synchronization accuracy of the radio device
relative to the upper-level network device of the radio
device, that is, a fluctuation range of a difference between
time (or a phase) of a system clock of the radio device and
time (or a phase) of a system clock of the upper-level
network device of the radio device. For example, the second
clock synchronization accuracy may be referred to as local
accuracy.

[0192] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information. For
example, the information about the quantity of the commu-
nication channels may be represented by a value of
stepsRemoved in the precision time protocol PTP plus 1.
[0193] Optionally, in addition to the foregoing content, a
packet sent by the radio device to the radio device controller
may further include an identifier of the radio device, where
the identifier information of the radio device is for identi-
fying the radio device, so that the radio device controller can
distinguish the radio device from another radio device. For
example, in the precision time protocol PTP, a clock identity
(clockldentity) may be for identifying the radio device.
[0194] Specifically, for descriptions of the identity of the
clock source, the identity of the source port, the identifier of
the radio device, the second clock synchronization accuracy,
and the information about the quantity of the communication
channels, refer to related descriptions in step 201. Details are
not described herein again.

[0195] For example, if the clock synchronization informa-
tion is sent in a management packet (for example, a man-
agement packet in the 1588 protocol), a format of the
management packet may be shown in Table 1-1.

TABLE 1-1

Byte quantity TLV

Fields included in a management packet (Octets) offset
TLV type (TLV Type) 2 0
TLV length (TLV length) 2 2
Radio device identifier (clocklIdentity) 8 4
Clock source identity (grandmasterIdentity) 8 12
Source port identity (sourcePortIdentity) 10 20
StepsRemoved 2 30
Local accuracy 8 32

[0196] “TLV type” indicates a type of the management
packet. In this application, a type of TLV indicates that the
management packet is for transmitting the clock synchroni-
zation information. “TLV length” indicates a byte length
occupied by the TLV.
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[0197] It should be understood that, in actual application,
if the radio device includes the clock synchronization infor-
mation in another packet, a format of the packet carrying the
clock synchronization information may not be limited to the
fields listed in Table 1-1.

[0198] Step 302: The radio device controller determines
whether the identity of the clock source is the same as an
identifier of the radio device controller.

[0199] In this embodiment, after the radio device receives
the clock synchronization information, the radio device
controller needs to first learn whether the clock source of the
radio device is the radio device controller. Specifically, the
radio device controller determines whether the identity of
the clock source is the same as the identifier of the radio
device controller, to determine whether the clock source of
the radio device is the radio device controller.

[0200] If the radio device controller determines that the
identity of the clock source is the same as the identifier of the
radio device controller, it indicates that the clock source of
the radio device is the radio device controller, and indicates
that the radio device controller can determine clock syn-
chronization accuracy (that is, first clock synchronization
accuracy) between the radio device and the radio device
controller based on the clock synchronization information.
Therefore, the radio device controller performs step 303.

[0201] Step 303: The radio device controller determines
whether the identity of the clock source is the same as the
identity of the source port.

[0202] In this embodiment, when the radio device con-
troller determines that the identity of the clock source is the
same as the identifier of the radio device controller, that is,
when the radio device controller determines that the clock
source of the radio device is the radio device controller, the
radio device controller further needs to determine a topology
(that is, information such as a quantity of transmission
devices and a quantity of communication channels between
the radio device and the radio device controller) of the clock
link between the radio device and the radio device controller,
and determine, based on the topology of the clock link, how
to calculate the first clock synchronization accuracy.

[0203] Specifically, when the radio device controller
determines that the identity of the clock source is the same
as the identity of the source port, the radio device controller
performs step 304a; or when the radio device controller
determines that the identity of the clock source is different
from the identity of the source port, the radio device
controller performs step 3045.

[0204] Step 304a: The radio device controller determines
that the second clock synchronization accuracy is the first
clock synchronization accuracy.

[0205] Inthis embodiment, the identity of the clock source
is the same as the identifier of the radio device controller,
and the identity of the clock source is the same as the identity
of'the source port. Therefore, the radio device controller may
determine that the radio device is directly connected to the
radio device controller, the second clock synchronization
accuracy carried in the clock synchronization information
represents the clock synchronization accuracy (that is, the
first clock synchronization accuracy) of the radio device
relative to the radio device controller. Therefore, the radio
device controller uses a value of the second clock synchro-
nization accuracy in the clock synchronization information
as a value of the first clock synchronization accuracy.
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[0206] FIG. 1 is used as an example. For example, the
radio device that sends the clock synchronization informa-
tion is radio device 3, the radio device controller that
receives the clock synchronization information is radio
device controller 1, an identity of the clock source received
by radio device controller 1 is an identifier of radio device
controller 1, and an identity of the source port received by
radio device controller 1 is an identifier of radio device
controller 1. In this case, if clock synchronization accuracy,
carried in the clock synchronization information, of radio
device 3 relative to an upper-level network device of the
radio device is 100 ns, radio device controller 1 determines
that clock synchronization accuracy of radio device 3 rela-
tive to radio device controller 1 is 100 ns.

[0207] Step 3045: The radio device controller determines
the first clock synchronization accuracy based on a quantity
of channels and preset clock synchronization accuracy.
[0208] In this embodiment, if the identity of the clock
source is different from the identity of the source port, it
indicates that the upper-level network device of the radio
device and the clock source are not a same device, and the
radio device is connected to the clock source through at least
one transmission device. The at least one transmission
device includes the upper-level network device of the radio
device.

[0209] In this case, the radio device controller needs to
determine a topology of the clock link between the radio
device and the radio device controller based on the infor-
mation about the quantity of the communication channels, to
estimate the clock synchronization accuracy (that is, the first
clock synchronization accuracy) between the radio device
and the radio device controller. The information about the
quantity of the communication channels can reflect how
many levels of clock synchronization need to be performed
between the radio device and the radio device controller. If
the radio device controller can estimate clock synchroniza-
tion accuracy (referred to as clock synchronization accuracy
of each level) between two network devices connected by
each communication channel, the radio device controller
may use an accumulated sum of synchronization accuracy of
clock synchronization of each level as the clock synchroni-
zation accuracy (that is, the first clock synchronization
accuracy) between the radio device and the radio device
controller.

[0210] Optionally, the radio device controller stores the
preset clock synchronization accuracy. The preset clock
synchronization accuracy may be clock synchronization
accuracy between two network devices that is predefined in
a protocol or a standard. The preset clock synchronization
accuracy may alternatively be an empirical value that is
manually set in the radio device controller, indicating a
possible value of clock synchronization accuracy between
two network devices on the clock link.

[0211] For example, because the preset clock synchroni-
zation accuracy can be for estimating clock synchronization
accuracy of each level of clock synchronization between the
upper-level network device of the radio device and the radio
device controller, and the second clock synchronization
accuracy can be for determining the clock synchronization
accuracy of the radio device relative to the upper-level
network device of the radio device, the radio device con-
troller may use the product obtained by multiplying the
preset clock synchronization accuracy by the difference
between the quantity of the communication channels and 1
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as the clock synchronization accuracy between the upper-
level network device of the radio device and the radio device
controller. Then, the radio device controller uses a sum of
the product and the second clock synchronization accuracy
as the first clock synchronization accuracy.

[0212] FIG. 1 is used as an example. If the radio device
that sends the clock synchronization information is radio
device 1, and the radio device controller that receives the
clock synchronization information is radio device controller
2, the identity of the clock source carried in the clock
synchronization information is an identifier of radio device
controller 2, the identity of the source port is an identifier of
transmission device 3, and a value of the quantity of the
communication channels is 3. If the second clock synchro-
nization accuracy (that is, clock synchronization accuracy of
radio device 1 relative to transmission device 3) is 40 ns, and
the preset clock synchronization accuracy is 30 ns, the radio
device controller can determine that the first clock synchro-
nization accuracy is (3-1)x30+40=100 ns.

[0213] Step 305: The radio device controller sends the
clock synchronization information of the radio device and/or
the first clock synchronization accuracy to a network man-
agement device.

[0214] In this embodiment, step 305 is an optional step.

[0215] The network management device is a device for
managing and maintaining the radio device and the radio
device controller. The network management device is con-
figured to identify a clock topology of an entire network
based on the obtained information, to manage one or more
radio device controllers based on the clock topology.
Optionally, the network management device may further
manage the transmission device, the radio device, and the
like based on the clock topology.

[0216] In this embodiment, the radio device controller
may send only the clock synchronization information of the
radio device to the network management device, may send
only the first clock synchronization accuracy to the network
management device, or may send both the clock synchro-
nization information and the first clock synchronization
accuracy to the network management device. Therefore, the
network management device may determine the clock link
between the radio device and the radio device controller
based on the clock synchronization information. If the
network management device receives clock synchronization
information of a plurality of radio devices, the network
management device may determine a clock topology formed
by a plurality of clock links. This helps the network man-
agement device manage, based on the clock links (or clock
topology), a transmission device in the front-haul transport
network or the radio device and the radio device controller
that are connected by using the front-haul transport network,
and helps improve management efficiency of managing the
transmission device, the radio device, or the radio device
controller by the network device.

[0217] In this embodiment, the radio device can provide,
based on the clock synchronization information, the radio
device controller with the clock synchronization accuracy
(that is, the second clock synchronization accuracy) of the
radio device relative to the upper-level network device of the
radio device, and the radio device controller can determine,
based on the second clock synchronization accuracy, the
clock synchronization accuracy (that is, the first clock syn-
chronization accuracy) of the radio device relative to the
radio device controller. Therefore, this helps the radio device
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controller manage the radio device based on the first clock
synchronization accuracy. In this way, the radio device
controller can accurately determine clock synchronization
accuracy between two radio devices, and the radio device
controller can determine whether the two radio devices run
a service that requires a collaborative operation.

[0218] FIG. 4 shows another embodiment of a clock
synchronization information obtaining method according to
this application. A radio device and a radio device controller
perform the following steps.

[0219] Step 401: The radio device sends clock synchro-
nization information to the radio device controller.

[0220] The clock synchronization information includes an
identity of a clock source and third clock synchronization
accuracy.

[0221] The clock synchronization information indicates
clock synchronization accuracy between the radio device
and the clock source, which may be understood as that the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source.

[0222] The clock source is a device that provides a refer-
ence time clock for a clock link on which the radio device
is located. The reference time clock is a final reference for
performing clock synchronization or clock calibration. Each
device (including a transmission device and a radio device)
on the clock link directly or indirectly uses a system clock
of'the clock source as a clock synchronization reference, and
the clock link is a link for clock synchronization between the
clock source and the radio device.

[0223] The identity of the clock source indicates the
device that provides a reference time clock for the clock link
on which the radio device is located, and the clock link is the
link for clock synchronization between the clock source and
the radio device. For example, the identity of the clock
source may be a grandmaster clock identity (grandmas-
terldentity) in the precision time protocol PTP.

[0224] In this case, the radio device can provide the radio
device controller with the clock synchronization accuracy of
the radio device relative to the clock source, that is, the third
clock synchronization accuracy. If the clock source is the
radio device controller that receives the clock synchroniza-
tion information, a value of the third clock synchronization
accuracy represents the clock synchronization accuracy (that
is, the first clock synchronization accuracy) of the radio
device relative to the radio device controller. For example,
the third clock synchronization accuracy may be referred to
as total accuracy.

[0225] Optionally, in addition to the foregoing content, a
packet sent by the radio device to the radio device controller
may further include an identifier of the radio device, where
the identifier information of the radio device is for identi-
fying the radio device, so that the radio device controller can
distinguish the radio device from another radio device. For
example, in the precision time protocol PTP, a clock identity
(clockldentity) may be for identifying the radio device.

[0226] For example, if the clock synchronization informa-
tion is sent in a management packet (for example, a man-
agement packet in the 1588 protocol), a format of the
management packet may be shown in Table 2-1.
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TABLE 2-1

Byte quantity TLV

Fields included in a management packet (Octets) offset

TLV type (TLV Type)

TLV length (TLV length)

Radio device identifier (clockIdentity)
Clock source identity (grandmasterIdentity)
Total accuracy

0 00 00 b N
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[0227] Step 402: The radio device controller determines
whether the identity of the clock source is the same as an
identifier of the radio device controller.

[0228] In this embodiment, after the radio device receives
the clock synchronization information, the radio device
controller needs to first learn whether the clock source of the
radio device is the radio device controller. Specifically, the
radio device controller determines whether the identity of
the clock source is the same as the identifier of the radio
device controller, to determine whether the clock source of
the radio device is the radio device controller.

[0229] If the radio device controller determines that the
identity of the clock source is the same as the identifier of the
radio device controller, it indicates that the clock source of
the radio device is the radio device controller, and indicates
that the radio device controller can determine clock syn-
chronization accuracy (that is, first clock synchronization
accuracy) between the radio device and the radio device
controller based on the clock synchronization information.
Therefore, the radio device controller performs step 403.

[0230] Step 403: The radio device controller determines
that the third clock synchronization accuracy is the first
clock synchronization accuracy.

[0231] In this embodiment, because the identity of the
clock source is the same as the identifier of the radio device
controller, and the clock synchronization information carries
only the clock synchronization accuracy (that is, the third
clock synchronization accuracy) of the radio device relative
to the clock source, the radio device controller can determine
that the third clock synchronization accuracy carried in the
clock synchronization information represents the clock syn-
chronization accuracy (that is, the first clock synchroniza-
tion accuracy) of the radio device relative to the radio device
controller. Therefore, the radio device controller uses a value
of the third clock synchronization accuracy in the clock
synchronization information as a value of the first clock
synchronization accuracy.

[0232] FIG. 1 is used as an example. If the radio device
that sends the clock synchronization information is radio
device 1, and the radio device controller that receives the
clock synchronization information is radio device controller
2, the identity of the clock source carried in the clock
synchronization information is an identifier of radio device
controller 2. If the third clock synchronization accuracy (that
is, clock synchronization accuracy of radio device 1 relative
to radio device controller 2) is 130 ns, the radio device
controller can determine that the first clock synchronization
accuracy is 130 ns.

[0233] Step 404: The radio device controller sends the
clock synchronization information of the radio device and/or
the first clock synchronization accuracy to a network man-
agement device.
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[0234] In this embodiment, step 404 is similar to step 305
in the embodiment corresponding to FIG. 3. For details,
refer to related descriptions in step 305.

[0235] In this embodiment, because the radio device can
directly provide the radio device controller with the clock
synchronization accuracy (that is, the third clock synchro-
nization accuracy) of the radio device relative to the clock
source, when the clock source is the radio device controller
that receives the clock synchronization information, the
radio device controller can directly determine, based on the
third clock synchronization accuracy, the clock synchroni-
zation accuracy (that is, the first clock synchronization
accuracy) of the radio device relative to the radio device
controller. Therefore, this helps the radio device controller
manage the radio device based on the first clock synchro-
nization accuracy. In this way, the radio device controller
can accurately determine clock synchronization accuracy
between two radio devices, and the radio device controller
can determine whether the two radio devices run a service
that requires a collaborative operation.

[0236] FIG. 5 is a schematic diagram of a structure of a
communication apparatus 50 according to this application. It
should be understood that the radio device controller in the
method embodiment corresponding to FIG. 2, FIG. 3, or
FIG. 4 may be based on the structure of the communication
apparatus 50 shown in FIG. 5 in this embodiment. The
communication apparatus 50 may be a network element or
a device having a baseband signal processing function, or a
device having a function of managing radio signal process-
ing of a radio access network RAN. For example, the
communication apparatus 50 may be a baseband unit (BBU)
(also referred to as a building baseband unit (BBU)) in a
radio access network device (for example, a base station).
For example, in a long term evolution LTE system or an
LTE-advanced (LTE-A) system, the communication appa-
ratus 50 may be a baseband unit BBU in an evolved NodeB
(eNB or e-NodeB). For another example, in a 5G NR
system, the communication apparatus 50 may be a baseband
unit BBU in a next generation NodeB (gNB). For example,
in the 5G NR system, the communication apparatus 50 may
be a central unit (CU) in a cloud access network (Cloud-
RAN), may be a distributed unit (DU), or may be a com-
bination structure of a central unit CU and a distributed unit
DU. In actual application and subsequent network evolution,
the communication apparatus 50 may alternatively be
another network element or device having a baseband signal
processing function, or another device having a function of
managing radio signal processing of a radio access network
RAN.

[0237] Specifically, the communication apparatus 50
includes at least one processor 501, at least one memory 502,
and at least one communication interface 503. The processor
501, the memory 502, and the communication interface 503
are connected by using a connection apparatus. The con-
nection apparatus may include various types of interfaces,
transmission cables, buses, or the like. This is not limited in
this embodiment.

[0238] The memory 502 is mainly configured to store a
software program and data. The memory 502 may exist
independently, and is connected to the processor 501.
Optionally, the memory 502 and the processor 501 may be
integrated, for example, integrated into one or more chips.
The memory 502 can store program code for executing the
technical solutions in embodiments of this application, and
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the processor 501 controls the execution. Various types of
executed computer program code may also be considered as
drivers of the processor 501. It should be understood that
FIG. 5 in this embodiment shows only one memory and one
processor. However, in actual application, the communica-
tion apparatus 50 may have a plurality of processors or a
plurality of memories. This is not specifically limited herein.
In addition, the memory 502 may also be referred to as a
storage medium, a storage device, or the like. The memory
502 may be a storage element located on a same chip as the
processor, namely, an on-chip storage element, or may be an
independent storage element. This is not limited in embodi-
ments of this application.

[0239] In this embodiment, the communication interface
503 is configured to receive a digital baseband signal or a
digital intermediate frequency signal from a radio frequency
unit (for example, the radio device described above), and
provide the digital baseband signal or the digital interme-
diate frequency signal to the processor 501, so that the
processor 501 performs further processing, for example,
demodulation processing and decoding processing, on the
digital baseband signal or the digital intermediate frequency
signal. The communication interface 503 may further send a
digital baseband signal or a digital intermediate frequency
signal to a radio frequency unit (for example, the radio
device described above), so that the radio frequency unit
converts the digital baseband signal or the digital interme-
diate frequency signal on which modulation is performed
into a radio frequency signal, and sends the radio frequency
signal by using one or more antennas.

[0240] Optionally, the communication interface 503
includes an enhanced common public radio interface (eC-
PRI). The communication apparatus 50 may send, through
the eCPRI, a packet carrying clock synchronization infor-
mation, for example, the 1588 management packet described
above.

[0241] Optionally, the communication interface 503 is
further connected to an optical module (not shown in the
figure). The optical module is configured to convert a digital
baseband signal generated by the communication apparatus
50 into an optical signal for transmission through an optical
fiber. The optical module is further configured to receive an
optical signal from another device (for example, the trans-
mission device or the radio device described above), and
convert the optical signal into a digital baseband signal.
[0242] It should be understood that a combination struc-
ture of the communication interface 503 and the optical
module may also be referred to as a transceiver unit, a
transceiver machine, a transceiver apparatus, or the like.
Optionally, a component that is configured to implement a
receiving function and that is in the transceiver unit may be
considered as a receiving unit, and a component that is
configured to implement a sending function and that is in the
transceiver unit may be considered as a sending unit. In
other words, the transceiver unit includes the receiving unit
and the sending unit. The receiving unit may also be referred
to as a receiver, an input port, a receiving circuit, or the like.
The sending unit may be referred to as a transmitter
machine, a transmitter, a transmitting circuit, or the like.
[0243] In addition, the processor 501 is mainly configured
to process a communication protocol and communication
data, control an entire network device, execute a software
program, and process data of the software program, for
example, configured to support the communication appara-
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tus 50 in performing an action described in the foregoing
embodiments. The communication apparatus 50 may
include a baseband processor and a central processing unit.
The baseband processor is mainly configured to process a
communication protocol and communication data. The cen-
tral processing unit is mainly configured to control the entire
communication apparatus 50, execute a software program,
and process data of the software program. The processor 501
in FIG. 5 may integrate functions of the baseband processor
and the central processing unit. A person skilled in the art
may understand that, the baseband processor and the central
processing unit may alternatively be independent proces-
sors, and are interconnected by using a bus or another
technology. A person skilled in the art may understand that
the communication apparatus 50 may include a plurality of
baseband processors to adapt to different network standards,
the communication apparatus 50 may include a plurality of
central processing units to enhance a processing capability
of the communication apparatus, and components of the
communication apparatus 50 may be connected by using
various buses. The baseband processor may also be
expressed as a baseband processing circuit or a baseband
processing chip. The central processing unit may alterna-
tively be expressed as a central processing circuit or a central
processing chip. The function of processing the communi-
cation protocol and the communication data may be built in
the processor, or may be stored in the memory in a form of
a software program, and the processor executes the software
program to implement a baseband processing function.

[0244] Specifically, the communication apparatus 50 per-
forms the following steps based on the program code stored
in the memory 502:

[0245] The processor 501 receives clock synchronization
information from a radio device through the communication
interface 503, where the clock synchronization information
indicates clock synchronization accuracy between the radio
device and a clock source. Then, the processor 501 deter-
mines first clock synchronization accuracy based on the
clock synchronization information, where the first clock
synchronization accuracy is clock synchronization accuracy
between the radio device and the radio device controller.

[0246] The clock synchronization accuracy refers to a
fluctuation range of a difference between time (or a phase)
of a measured clock and time (or a phase) of a reference
clock. Usually, the clock synchronization accuracy may be
represented by an average error value of time (or a phase) of
the measured clock and time (or a phase) of the reference
clock within a test metric. In this application, the clock
synchronization accuracy is a fluctuation range of a differ-
ence between the radio device and a specific transmission
device or a specific radio device controller in terms of time
or a phase. It should be noted that, in some embodiments, the
clock synchronization accuracy may also be referred to as
synchronization accuracy or time synchronization accuracy.

[0247] That the clock synchronization information indi-
cates the clock synchronization accuracy between the radio
device and the clock source may be understood as that, the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source. The radio device con-
troller can determine the clock synchronization accuracy
between the radio device and the clock source based on the
clock synchronization information.
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[0248] The clock source is a network device that provides
a reference time clock for a clock link on which the radio
device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.
[0249] In a conventional technology, a radio device con-
troller cannot learn which clock synchronization link is used
by a radio device to perform synchronization, and cannot
learn which network device is a clock source on a clock link
on which the radio device performs clock accuracy of the
radio device relative to the radio device controller, and
further, the radio device controller cannot manage some
services of the radio device based on the clock synchroni-
zation accuracy.

[0250] In this application, the radio device can provide,
based on the clock synchronization information, the radio
device controller with the clock synchronization accuracy of
the radio device relative to the clock source, and the radio
device controller can determine, based on the clock syn-
chronization information, the clock synchronization accu-
racy (that is, first clock synchronization accuracy) of the
radio device relative to the radio device controller. There-
fore, this helps the radio device controller manage the radio
device based on the first clock synchronization accuracy. In
this way, the radio device controller can accurately deter-
mine clock synchronization accuracy between two radio
devices, and the radio device controller can determine
whether the two radio devices run a service that requires a
collaborative operation.

[0251] Optionally, the radio device may be connected to
the radio device controller through at least one clock infor-
mation transmission device, or the radio device may be
directly connected to the radio device controller. The clock
information transmission device is a device configured to
transmit information (referred to as clock information
below) related to clock synchronization, and the clock
information may include a part or all of the clock synchro-
nization information. Usually, the at least one clock infor-
mation transmission device is for connection through an
optical fiber.

[0252] Optionally, the clock synchronization information
is carried in a management message.

[0253] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.

[0254] In an optional implementation, the processor 501
may further send the clock synchronization information of
the radio device and/or the first clock synchronization accu-
racy to a network management device through the commu-
nication interface 503.

[0255] In a possible implementation, the clock synchro-
nization information includes the identity of the clock source
and the identity of the source port. The identity of the source
port indicates an upper-level network device that is on the
clock link and that provides clock synchronization for the
radio device.

[0256] The identity of the clock source indicates the
network device that provides the reference time clock for the
clock link on which the radio device is located. The clock
source is the network device that provides the reference time
clock for the clock link on which the radio device is located.
The reference time clock is a final reference for performing
clock synchronization or clock calibration. Each device
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(including a transmission device and a radio device) on the
clock link directly or indirectly uses a system clock of the
clock source as a clock synchronization reference. The clock
link is a link for clock synchronization between the clock
source and the radio device.

[0257] It should be understood that the clock source in the
clock synchronization information sent by the radio device
to the communication apparatus 50 may be the communi-
cation apparatus 50 that receives the clock synchronization
information, where in this case, the radio device and the
communication apparatus 50 are located on a same clock
synchronization link; may be a radio device controller on
another clock link, where in this case, the radio device may
perform clock synchronization through another clock link,
and the clock link does not include the communication
apparatus 50 that receives the clock synchronization infor-
mation; or may be a network device that can provide a clock
as a reference and that is on another link or topology. This
is not specifically limited herein.

[0258] The identity of the source port indicates an upper-
level network device that provides clock synchronization for
the radio device on the clock link. The upper-level network
device is a network device directly connected to the radio
device, and the radio device directly performs clock syn-
chronization based on the network device. Specifically, the
upper-level network device may be a transmission device
connected to the radio device, or may be the radio device
controller.

[0259] Optionally, the clock synchronization information
further includes second clock synchronization accuracy, and
the second clock synchronization accuracy is clock synchro-
nization accuracy of the radio device relative to the upper-
level network device of the radio device.

[0260] The second clock synchronization accuracy is the
clock synchronization accuracy of the radio device relative
to the upper-level network device, that is, a fluctuation range
of a difference between time (or a phase) of a system clock
of the radio device and time (or a phase) of a system clock
of the upper-level network device. For example, if the
upper-level network device is a transmission device directly
connected to the radio device, the second clock synchroni-
zation accuracy is clock synchronization accuracy of the
radio device relative to the transmission device; or if the
upper-level network device is the radio device controller
directly connected to the radio device, the second clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the radio device control-
ler.

[0261] Optionally, the clock synchronization information
further includes an identifier of the radio device. The iden-
tifier of the radio device is for making clear, to the radio
device controller, an identity of the radio device that sends
the clock synchronization information, so that the commu-
nication apparatus 50 can determine, based on the identifier
of the radio device, the radio device from which the clock
synchronization information comes. When the communica-
tion apparatus 50 communicates with a plurality of radio
devices, the identifier of the radio device can distinguish the
radio device that sends the clock synchronization informa-
tion from other radio devices.

[0262] Specifically, the processor 501 is configured to:
when the identity of the clock source is the same as an
identifier of the communication apparatus 50, and the iden-
tity of the clock source is the same as the identity of the
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source port, determine that the second clock synchronization
accuracy is the first clock synchronization accuracy.

[0263] In this implementation, the identity of the clock
source is the same as the identifier of the communication
apparatus 50, and the identity of the clock source is the same
as the identity of the source port. Therefore, the communi-
cation apparatus 50 may determine that the radio device is
directly connected to the communication apparatus 50, that
is, the radio device directly performs clock synchronization
based on the clock source. Further, the communication
apparatus 50 can determine that the second clock synchro-
nization accuracy carried in the clock synchronization infor-
mation represents the clock synchronization accuracy (that
is, the first clock synchronization accuracy) of the radio
device relative to the communication apparatus 50. There-
fore, the communication apparatus 50 uses a value of the
second clock synchronization accuracy in the clock synchro-
nization information as a value of the first clock synchro-
nization accuracy.

[0264] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information. The clock
information is information related to clock synchronization,
and content of the clock information may include a part or
all of the clock synchronization information.

[0265] Specifically, the processor 501 is configured to:
when the identity of the clock source is the same as an
identifier of the radio device controller, and the identity of
the clock source is different from the identity of the source
port, determine the first clock synchronization accuracy
based on the information about the quantity of the commu-
nication channels, the second clock synchronization accu-
racy, and preset clock synchronization accuracy.

[0266] Further, the processor 501 is specifically config-
ured to: determine a product obtained by multiplying the
preset clock synchronization accuracy by a difference
between the quantity of the communication channels and 1;
and determine that a sum of the product and the second clock
synchronization accuracy is the first clock synchronization
accuracy.

[0267] The preset clock synchronization accuracy may be
clock synchronization accuracy between two network
devices predefined in a protocol or a standard, or may be an
empirical value that is manually set in the radio device
controller, indicating a possible value of clock synchroni-
zation accuracy between two network devices on the clock
link. It should be understood that, in addition to being for
estimating clock synchronization accuracy between two
transmission devices, the preset clock synchronization accu-
racy may be further for estimating clock synchronization
accuracy of a transmission device relative to a radio device
controller directly connected to the transmission device.

[0268] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source. Optionally, the clock synchronization information
further includes an identifier of the radio device.

[0269] Specifically, the processor 501 is configured to:
when the identity of the clock source is the same as an
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identifier of the radio device controller, determine that the
third clock synchronization accuracy is the first clock syn-
chronization accuracy.

[0270] In a possible implementation, the processor 501 is
further configured to send the clock synchronization infor-
mation of the radio device and/or the first clock synchroni-
zation accuracy to a network management device.

[0271] In a possible implementation, the radio device
includes a first radio device and a second radio device.
[0272] The processor 501 determines fourth clock syn-
chronization accuracy based on the clock synchronization
information received from the first radio device, and the
processor 501 determines fifth clock synchronization accu-
racy based on the clock synchronization information
received from the second radio device. The fourth clock
synchronization accuracy is clock synchronization accuracy
between the first radio device and the communication appa-
ratus 50, and the fifth clock synchronization accuracy is
clock synchronization accuracy between the second radio
device and the communication apparatus 50.

[0273] The processor 501 is further configured to deter-
mine sixth clock synchronization accuracy based on the
fourth clock synchronization accuracy and the fifth clock
synchronization accuracy, where the sixth clock synchroni-
zation accuracy is clock synchronization accuracy between
the first radio device and the second radio device. The
processor 501 is further configured to determine, based on
the sixth clock synchronization accuracy, whether the first
radio device and the second radio device are allowed to run
a first service in collaboration, where the first service is a
service on which a collaboration operation needs to be
performed by two or more radio devices. For example, the
first service may be a service related to a multiple-input
multiple-output MIMO technology or a service related to
carrier aggregation CA.

[0274] In a possible implementation, the processor 501 is
specifically configured to calculate a sum of the fourth clock
synchronization accuracy and the fifth clock synchroniza-
tion accuracy, to obtain the sixth clock synchronization
accuracy.

[0275] In a possible implementation, the processor 501 is
specifically configured to:

[0276] when the sixth clock synchronization accuracy is
less than clock synchronization accuracy correspond-
ing to the first service, determine to allow the first radio
device and the second radio device to run the first
service in collaboration; and

[0277] when the sixth clock synchronization accuracy is
greater than the clock synchronization accuracy corre-
sponding to the first service, determine not to allow the
first radio device and the second radio device to run the
first service in collaboration.

[0278] For the rest, refer to the method of the radio device
controller in the embodiment corresponding to FIG. 2, FIG.
3, or FIG. 4. Details are not described herein again.
[0279] As shown in FIG. 6, this application further pro-
vides another communication apparatus 60. The communi-
cation apparatus 60 may be the radio device controller in the
embodiment corresponding to FIG. 2, FIG. 3, or FIG. 4 or
a chip in the radio device controller. The communication
apparatus 60 includes a transceiver module 601 and a
processing module 602.

[0280] Specifically, the transceiver module 601 is config-
ured to receive clock synchronization information from a
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radio device, where the clock synchronization information
indicates clock synchronization accuracy between the radio
device and a clock source. The processing module 602 is
configured to determine first clock synchronization accuracy
based on the clock synchronization information where the
first clock synchronization accuracy is clock synchroniza-
tion accuracy between the radio device and the radio device
controller.

[0281] The clock source is a network device that provides
a reference time clock for a clock link on which the radio
device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.

[0282] Optionally, the radio device is connected to the
radio device controller by using at least one clock informa-
tion transmission device.

[0283] Optionally, the clock synchronization information
is carried in a management message.

[0284] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.

[0285] In an optional implementation, the transceiver
module 601 is further configured to send the clock synchro-
nization information of the radio device and/or the first clock
synchronization accuracy to a network management device.

[0286] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy. The identity of the source port indicates an
upper-level network device that is on the clock link and that
provides clock synchronization for the radio device. The
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device of the radio device. Optionally, the
clock synchronization information further includes an iden-
tifier of the radio device.

[0287] Specifically, the processing module 602 is config-
ured to: when the identity of the clock source is the same as
an identifier of the radio device controller, and the identity
of the clock source is the same as the identity of the source
port, determine that the second clock synchronization accu-
racy is the first clock synchronization accuracy.

[0288] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information.

[0289] Specifically, the processing module 602 is config-
ured to: when the identity of the clock source is the same as
an identifier of the radio device controller, and the identity
of'the clock source is different from the identity of the source
port, determine the first clock synchronization accuracy
based on the information about the quantity of the commu-
nication channels, the second clock synchronization accu-
racy, and preset clock synchronization accuracy.

[0290] Further, the processing module 602 is configured
to: determine a product obtained by multiplying the preset
clock synchronization accuracy by a difference between the
quantity of the communication channels and 1; and deter-
mine that a sum of the product and the second clock
synchronization accuracy is the first clock synchronization
accuracy.
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[0291] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source. Optionally, the clock synchronization information
further includes an identifier of the radio device.

[0292] Specifically, the processing module 602 is config-
ured to: when the identity of the clock source is the same as
an identifier of the radio device controller, determine that the
third clock synchronization accuracy is the first clock syn-
chronization accuracy.

[0293] In a possible implementation, the processing mod-
ule 602 is further configured to send the clock synchroni-
zation information of the radio device and/or the first clock
synchronization accuracy to a network management device.
[0294] In a possible implementation, the radio device
includes a first radio device and a second radio device.
[0295] The processing module 602 determines fourth
clock synchronization accuracy based on the clock synchro-
nization information received from the first radio device,
and the processing module 602 determines fifth clock syn-
chronization accuracy based on the clock synchronization
information received from the second radio device. The
fourth clock synchronization accuracy is clock synchroni-
zation accuracy between the first radio device and the
communication apparatus 60, and the fifth clock synchro-
nization accuracy is clock synchronization accuracy
between the second radio device and the communication
apparatus 60.

[0296] The processing module 602 is further configured to
determine sixth clock synchronization accuracy based on the
fourth clock synchronization accuracy and the fifth clock
synchronization accuracy, where the sixth clock synchroni-
zation accuracy is clock synchronization accuracy between
the first radio device and the second radio device. The
processing module 602 is further configured to determine,
based on the sixth clock synchronization accuracy, whether
the first radio device and the second radio device are allowed
to run a first service in collaboration, where the first service
is a service on which a collaboration operation needs to be
performed by two or more radio devices.

[0297] In a possible implementation, the processing mod-
ule 602 is specifically configured to calculate a sum of the
fourth clock synchronization accuracy and the fifth clock
synchronization accuracy, to obtain the sixth clock synchro-
nization accuracy.

[0298] In a possible implementation, the processing mod-
ule 602 is specifically configured to:

[0299] when the sixth clock synchronization accuracy is
less than clock synchronization accuracy correspond-
ing to the first service, determine to allow the first radio
device and the second radio device to run the first
service in collaboration; and

[0300] when the sixth clock synchronization accuracy is
greater than the clock synchronization accuracy corre-
sponding to the first service, determine not to allow the
first radio device and the second radio device to run the
first service in collaboration.

[0301] For the rest, refer to the method of the radio device
controller in the embodiment corresponding to FIG. 2, FIG.
3, or FIG. 4. Details are not described herein again.

[0302] FIG. 7 is a schematic diagram of a structure of
another communication apparatus 70 according to this appli-
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cation. It should be understood that the radio device in the
method embodiment corresponding to FIG. 2, FIG. 3, or
FIG. 4 may be based on the structure of the communication
apparatus 70 shown in FIG. 7 in this embodiment. It should
be understood that the communication apparatus 70 may be
a radio unit (RU) (also referred to as a radio frequency unit)
in a radio access network RAN device (for example, a base
station), or may be another processing apparatus having a
function of processing a radio signal (for example, an
intermediate frequency signal or a radio frequency signal).
For example, the communication apparatus 70 may be a
remote radio unit (RRU) (also referred to as a remote radio
unit) or a remote radio head (RRH) in a base station. The
RRU is usually for conventional outdoor coverage of a
macro base station, and the RRH is usually for indoor
coverage of an indoor distributed system. For example, in a
5G NR system, the communication apparatus 70 may alter-
natively be an active antenna unit (AAU), that is, a process-
ing unit that integrates an RRU (or an RRH) and an antenna.
In an actual application and subsequent network evolution,
the radio device may alternatively be another device or
apparatus that has functions of receiving and sending a radio
frequency signal and processing a radio frequency signal or
an intermediate frequency signal.

[0303] The communication apparatus 70 includes at least
one processor 701, at least one memory 702, at least one
transceiver 703, and one or more antennas 704. The pro-
cessor 701, the memory 702, and the transceiver 703 are
connected by using a connection apparatus, and the antenna
704 is connected to the transceiver 703. The connection
apparatus may include various types of interfaces, transmis-
sion cables, buses, or the like. This is not limited in this
embodiment.

[0304] The memory 702 is mainly configured to store a
software program and data. The memory 702 may exist
independently, and is connected to the processor 701.
Optionally, the memory 702 and the processor 701 may be
integrated, for example, integrated into one or more chips.
The memory 702 can store program code for executing the
technical solutions in embodiments of this application, and
the processor 701 controls the execution. Various types of
executed computer program code may also be considered as
drivers of the processor 701. It should be understood that
FIG. 7 in this embodiment shows only one memory and one
processor. However, in actual application, the communica-
tion apparatus 70 may have a plurality of processors or a
plurality of memories. This is not specifically limited herein.
In addition, the memory 702 may also be referred to as a
storage medium, a storage device, or the like. The memory
702 may be a storage element located on a same chip as the
processor, namely, an on-chip storage element, or may be an
independent storage element. This is not limited in embodi-
ments of this application.

[0305] In this embodiment, the transceiver 703 may be
configured to support receiving or sending of a radio fre-
quency signal between the communication apparatus 70 and
a terminal device, and the transceiver 703 may be connected
to the antenna 704. The transceiver 703 includes a trans-
mitter Tx and a receiver Rx. Specifically, one or more
antennas 704 may receive a radio frequency signal. The
receiver Rx of the transceiver 703 is configured to receive
the radio frequency signal from the antenna 704, and convert
the radio frequency signal into a digital baseband signal or
a digital intermediate frequency signal, so that the digital
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baseband signal or the digital intermediate frequency signal
is transmitted to a radio device controller, so that the radio
device controller performs further processing, for example,
demodulation processing and decoding processing, on the
digital baseband signal or the digital intermediate frequency
signal. In addition, the transmitter Tx of the transceiver 703
is further configured to receive a modulated digital baseband
signal or a modulated digital intermediate frequency signal
from the radio device controller, convert the modulated
digital baseband signal or the modulated digital intermediate
frequency signal into a radio frequency signal, and send the
radio frequency signal by using the one or more antennas
704. Specifically, the receiver Rx may selectively perform
one-level or multi-level down frequency mixing processing
and analog-to-digital conversion processing on the radio
frequency signal to obtain a digital baseband signal or a
digital intermediate frequency signal, and a sequence of the
down frequency mixing and the analog-to-digital conversion
processing is adjustable. The transmitter Tx may selectively
perform one or more levels of frequency up-mixing pro-
cessing and digital-to-analog conversion processing on the
modulated digital baseband signal or the modulated digital
intermediate frequency signal to obtain the radio frequency
signal. A sequence of the frequency up-mixing processing
and the digital-to-analog conversion processing is adjust-
able. The digital baseband signal and the digital intermediate
frequency signal may be collectively referred to as a digital
signal.

[0306] It should be understood that the transceiver 703
may also be referred to as a transceiver unit, a transceiver
machine, a transceiver apparatus, or the like. Optionally, a
component that is configured to implement a receiving
function and that is in the transceiver unit may be considered
as a receiving unit, and a component that is configured to
implement a sending function and that is in the transceiver
unit may be considered as a sending unit. In other words, the
transceiver unit includes the receiving unit and the sending
unit. The receiving unit may also be referred to as a receiver,
an input port, a receiving circuit, or the like. The sending
unit may be referred to as a transmitter, a transmitting
circuit, or the like.

[0307] In addition, the processor 701 is mainly configured
to process a communication protocol (for example, a clock
synchronization protocol) and communication data, execute
a software program, and process data of the software pro-
gram, for example, configured to support the communication
apparatus 70 in performing an action described in the
foregoing embodiments. In a possible implementation, the
communication apparatus 70 is configured to perform the
method in the embodiment corresponding to FIG. 2, FIG. 3,
or FIG. 4.

[0308] Specifically, the communication apparatus 70
sends clock synchronization information to the radio device
controller by using the transceiver 703, where the clock
synchronization information indicates clock synchroniza-
tion accuracy between the radio device and a clock source,
the clock synchronization information is for determining
first clock synchronization accuracy, and the first clock
synchronization accuracy is clock synchronization accuracy
between the radio device and the radio device controller.

[0309] The clock synchronization accuracy refers to a
fluctuation range of a difference between time (or a phase)
of a measured clock and time (or a phase) of a reference
clock. Usually, the clock synchronization accuracy may be
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represented by an average error value of time (or a phase) of
the measured clock and time (or a phase) of the reference
clock within a test metric. In this application, the clock
synchronization accuracy is a fluctuation range of a differ-
ence between the radio device and a specific transmission
device or a specific radio device controller in terms of time
or a phase. It should be noted that, in some embodiments, the
clock synchronization accuracy may also be referred to as
synchronization accuracy or time synchronization accuracy.
[0310] That the clock synchronization information indi-
cates the clock synchronization accuracy between the radio
device and the clock source may be understood as that, the
clock synchronization information is information for deter-
mining the clock synchronization accuracy between the
radio device and the clock source. The radio device con-
troller can determine the clock synchronization accuracy
between the radio device and the clock source based on the
clock synchronization information.

[0311] The clock source is a network device that provides
a reference time clock for a clock link on which the radio
device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.
[0312] Optionally, the radio device is connected to the
radio device controller by using at least one clock informa-
tion transmission device.

[0313] Optionally, the clock synchronization information
is carried in a management message.

[0314] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.

[0315] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy. The identity of the source port indicates an
upper-level network device that is on the clock link and that
provides clock synchronization for the radio device. The
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device of the radio device.

[0316] Optionally, the clock synchronization information
further includes an identifier of the radio device.

[0317] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected net-
work devices that can transmit clock information.

[0318] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source.

[0319] For the rest, refer to the method of the radio device
in the embodiment corresponding to FIG. 2, FIG. 3, or FIG.
4. Details are not described herein again.

[0320] As shown in FIG. 8, this application further pro-
vides another communication apparatus 80. The communi-
cation apparatus 80 may be the radio device in the embodi-
ment corresponding to FIG. 2, FIG. 3, or FIG. 4 or a chip in
the radio device. The communication apparatus 80 includes
a processing module 801 and a transceiver module 802.
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[0321] Specifically, the processing module 801 is config-
ured to generate clock synchronization information, where
the clock synchronization information indicates clock syn-
chronization accuracy between the radio device and a clock
source. The transceiver module 802 is configured to send the
clock synchronization information to a radio device control-
ler, where the clock synchronization information is for
determining first clock synchronization accuracy, and the
first clock synchronization accuracy is clock synchroniza-
tion accuracy between the radio device and the radio device
controller. The clock source is a network device that pro-
vides a reference time clock for a clock link on which the
radio device is located, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and the reference time clock is a final reference for
performing clock synchronization or clock calibration.
[0322] Optionally, the radio device is connected to the
radio device controller by using at least one clock informa-
tion transmission device.

[0323] Optionally, the clock synchronization information
is carried in a management message.

[0324] Optionally, the clock synchronization information
is transmitted to the radio device controller in a unicast
manner.

[0325] In a possible implementation, the clock synchro-
nization information includes an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy. The identity of the source port indicates an
upper-level network device that is on the clock link and that
provides clock synchronization for the radio device. The
second clock synchronization accuracy is clock synchroni-
zation accuracy of the radio device relative to the upper-
level network device of the radio device.

[0326] Optionally, the clock synchronization information
further includes an identifier of the radio device.

[0327] Optionally, the clock synchronization information
further includes information about a quantity of communi-
cation channels on the clock link, and the communication
channel is a channel between two directly connected trans-
mission devices that can transmit clock information.
[0328] In another possible implementation, the clock syn-
chronization information includes an identity of the clock
source and third clock synchronization accuracy, and the
third clock synchronization accuracy is the clock synchro-
nization accuracy of the radio device relative to the clock
source.

[0329] For the rest, refer to the method of the radio device
in the embodiment corresponding to FIG. 2, FIG. 3, or FIG.
4. Details are not described herein again.

[0330] In an implementation process, steps in the forego-
ing methods can be implemented by using a hardware
integrated logical circuit in the processor, or by using
instructions in a form of software. The steps of the method
disclosed with reference to embodiments of this application
may be directly performed by a hardware processor, or may
be performed by using a combination of hardware in the
processor and a software module. A software module may be
located in a mature storage medium in the art, such as a
random access memory, a flash memory, a read-only
memory, a programmable read-only memory, an electrically
erasable programmable memory, or a register. The storage
medium is located in the memory, and a processor reads
information in the memory and completes the steps in the
foregoing methods in combination with hardware of the
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processor. To avoid repetition, details are not described
herein again. It should be further understood that, “first”,
“second”, “third”, “fourth”, and various numbers in this
specification are merely used for differentiation for ease of
description, and are not intended to limit the scope of
embodiments of this application.

[0331] In addition, this application provides a computer
program product. The computer program product includes
one or more computer instructions. When the computer
program instructions are loaded and executed on a computer,
the procedures or functions according to embodiments of
this application are all or partially generated. For example,
the method related to the radio device controller in FIG. 2,
FIG. 3, or FIG. 4 is implemented. For another example, the
method related to the radio device in FIG. 2, FIG. 3, or FIG.
4 is implemented. The computer may be a general-purpose
computer, a dedicated computer, a computer network, or
other programmable apparatuses. The computer instructions
may be stored in a computer-readable storage medium, or
may be transmitted from a computer-readable storage
medium to another computer-readable storage medium. For
example, the computer instructions may be transmitted from
a website, computer, server, or data center to another web-
site, computer, server, or data center in a wired (for example,
a coaxial cable, an optical fiber, or a digital subscriber line
(DSL)) or wireless (for example, infrared, radio, or micro-
wave) manner. The computer-readable storage medium may
be any usable medium accessible by a computer, or a data
storage device, such as a server or a data center, integrating
one or more usable media. The usable medium may be a
magnetic medium (for example, a floppy disk, a hard disk,
or a magnetic tape), an optical medium (for example, a
digital versatile disc (DVD)), a semiconductor medium (for
example, a solid-state drive (SSD)), or the like.

[0332] In addition, this application further provides a
computer-readable storage medium. The storage medium
stores a computer program, and the computer program is
executed by a processor to implement the method related to
the radio device controller in FIG. 2, FIG. 3, or FIG. 4.

[0333] In addition, this application further provides a
computer-readable storage medium. The storage medium
stores a computer program, and the computer program is
executed by a processor to implement the method related to
the radio device in FIG. 2, FIG. 3, or FIG. 4.

[0334] It should be understood that the term “and/or” in
this specification describes only an association relationship
between associated objects and represents that three rela-
tionships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B exist,
and only B exists. In addition, the character “/” in this
specification generally indicates an “or” relationship
between the associated objects.

[0335] It should be understood that sequence numbers of
the foregoing processes do not mean execution sequences in
various embodiments of this application. The execution
sequences of the processes should be determined according
to functions and internal logic of the processes, and should
not be construed as any limitation on the implementation
processes of embodiments of this application.

[0336] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, for a detailed working process of the foregoing system,
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apparatus, and unit, refer to a corresponding process in the
foregoing method embodiments, and details are not
described herein again.

[0337] The foregoing embodiments are merely intended
for describing the technical solutions of this application, but
not for limiting this application. Although this application is
described in detail with reference to the foregoing embodi-
ments, a person of ordinary skill in the art should understand
that they may still make modifications to the technical
solutions described in the foregoing embodiments or make
equivalent replacements to some technical features thereof,
without departing from the spirit and scope of the technical
solutions of embodiments of this application.

What is claimed is:

1. A method performed by a radio device controller,
comprising:

receiving clock synchronization information from a radio

device, wherein the clock synchronization information
indicates clock synchronization accuracy between the
radio device and a clock source, the clock source is a
network device that provides a reference time clock for
a clock link, and the clock link is a link for clock
synchronization between the clock source and the radio
device; and

determining, based on the clock synchronization infor-

mation, first clock synchronization accuracy between
the radio device and the radio device controller.

2. The method of claim 1, wherein the radio device is
connected to the radio device controller through at least one
clock information transmission device, or the radio device is
directly connected to the radio device controller.

3. The method of claim 1, wherein the clock synchroni-
zation information comprises an identity of the clock source,
an identity of a source port, and second clock synchroniza-
tion accuracy, wherein

the identity of the source port indicates an upper-level

network device that is on the clock link and that
provides clock synchronization for the radio device,
and the second clock synchronization accuracy is clock
synchronization accuracy of the radio device relative to
the upper-level network device.

4. The method of claim 3, wherein the determining, based
on the clock synchronization information, the first clock
synchronization accuracy comprises:

determining the second clock synchronization accuracy as

the first clock synchronization accuracy when the iden-
tity of the clock source is the same as an identifier of the
radio device controller, and the identity of the clock
source is the same as the identity of the source port.

5. The method of claim 3, wherein the clock synchroni-
zation information further comprises information about a
quantity of communication channels on the clock link, and
the communication channel is a channel between two
directly connected network devices that is capable of trans-
mitting clock information.

6. The method of claim 5, wherein the determining, based
on the clock synchronization information, first clock syn-
chronization accuracy comprises:

when the identity of the clock source is the same as an

identifier of the radio device controller, and the identity
of the clock source is different from the identity of the
source port, determining the first clock synchronization
accuracy based on the information about the quantity of
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the communication channels, the second clock syn-
chronization accuracy, and preset clock synchroniza-
tion accuracy.

7. The method of claim 6, wherein the determining the
first clock synchronization accuracy based on the informa-
tion about the quantity of the communication channels, the
second clock synchronization accuracy, and preset clock
synchronization accuracy comprises:

determining a product obtained by multiplying the preset

clock synchronization accuracy by a difference
between the quantity of the communication channels
and 1; and

determining that a sum of the product and the second

clock synchronization accuracy is the first clock syn-
chronization accuracy.

8. The method of claim 1, wherein the clock synchroni-
zation information comprises an identity of the clock source
and third clock synchronization accuracy, and the third clock
synchronization accuracy is the clock synchronization accu-
racy of the radio device relative to the clock source.

9. The method of claim 8, wherein the determining, based
on the clock synchronization information, the first clock
synchronization accuracy comprises:

when the identity of the clock source is the same as an

identifier of the radio device controller, determining the
third clock synchronization accuracy as the first clock
synchronization accuracy.

10. A method performed by a radio device, comprising:

sending clock synchronization information to a radio

device controller, wherein the clock synchronization
information indicates clock synchronization accuracy
between the radio device and a clock source, the clock
source is a network device that provides a reference
time clock for a clock link, the clock link is a link for
clock synchronization between the clock source and the
radio device, the clock synchronization information is
for determining first clock synchronization accuracy
between the radio device and the radio device control-
ler.

11. The method of claim 10, wherein the radio device is
connected to the radio device controller through at least one
clock information transmission device, or the radio device is
directly connected to the radio device controller.

12. A communication system, comprising a radio device
and a radio device controller, wherein:

the radio device is configured to send clock synchroniza-

tion information to the radio device controller, wherein
the clock synchronization information indicates clock
synchronization accuracy between the radio device and
a clock source, the clock source is a network device that
provides a reference time clock for a clock link, and the
clock link is a link for clock synchronization between
the clock source and the radio device; and

the radio device controller is configured to:

receive the clock synchronization information from the

radio device; and

determine, based on the clock synchronization informa-

tion, first clock synchronization accuracy between the
radio device and the radio device controller.

13. The communication system of claim 12, wherein the
radio device is connected to the radio device controller
through at least one clock information transmission device,
or the radio device is directly connected to the radio device
controller.
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14. The communication system of claim 12, wherein the
clock synchronization information comprises an identity of
the clock source, an identity of a source port, and second
clock synchronization accuracy, wherein

the identity of the source port indicates an upper-level

network device that is on the clock link and that
provides clock synchronization for the radio device,
and the second clock synchronization accuracy is clock
synchronization accuracy of the radio device relative to
the upper-level network device.

15. The communication system of claim 14, wherein the
radio device controller is configured to:

when the identity of the clock source is the same as an

identifier of the radio device controller, and the identity
of the clock source is the same as the identity of the
source port, determine the second clock synchroniza-
tion accuracy as the first clock synchronization accu-
racy.

16. The communication system of claim 14, wherein the
clock synchronization information further comprises infor-
mation about a quantity of communication channels on the
clock link, and the communication channel is a channel
between two directly connected network devices that is
capable of transmitting clock information.

17. The communication system of claim 16, wherein the
radio device controller is configured to:

when the identity of the clock source is the same as an

identifier of the radio device controller, and the identity
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of the clock source is different from the identity of the
source port, determine the first clock synchronization
accuracy based on the information about the quantity of
the communication channels, the second clock syn-
chronization accuracy, and preset clock synchroniza-
tion accuracy.

18. The communication system of claim 17, wherein the
radio device controller is configured to:

determine a product obtained by multiplying the preset

clock synchronization accuracy by a difference
between the quantity of the communication channels
and 1; and

determine that a sum of the product and the second clock

synchronization accuracy is the first clock synchroni-
zation accuracy.

19. The communication system of claim 12, wherein the
clock synchronization information comprises an identity of
the clock source and third clock synchronization accuracy,
and the third clock synchronization accuracy is the clock
synchronization accuracy of the radio device relative to the
clock source.

20. The communication system of claim 19, wherein the
radio device controller is configured to:

when the identity of the clock source is the same as an

identifier of the radio device controller, determine the
third clock synchronization accuracy as the first clock
synchronization accuracy.
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