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INFORMATION CONTROL METHOD AND APPARATUS,

AND COMMUNICATIONS DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No.
202010726051.8, filed in China on July 24, 2020, which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field of communications
technologies, and in particular, to an information control method and apparatus, and

a communications device.

BACKGROUND

[0003] In a time-sensitive network (Time Sensing Network, TSN), data can be
forwarded between a sending end and a receiving end of a time-related data flow
through one or more bridges. In a time synchronization network, a bridge may
receive clock notification messages of different clocks from different ports, and the
bridge itself also has a clock. The bridge needs to compare the received clock with a
clock of a current system, select an optimal clock as a master clock, and then send a
notification message to propagate the selected master clock. Therefore, how to
determine an optimal clock is a problem to be urgently resolved for time-related

services at present.
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SUMMARY

[0004] Embodiments of this application provide an information control method
and apparatus, and a communications device, so as to resolve the problem of how to
determine an optimal clock.
[0005] According to a first aspect, an embodiment of this application provides an
information control method, applied to a first communications device and including:

receiving a first message, where the first message is a message including
information about a first root object; and

performing a first operation; where

the first operation includes at least one of the following:

generating a message priority vector based on a first port and the first
message;

discarding the first message; and

performing a second-type operation of the first operation; where

the second-type operation of the first operation includes at least one of
the following:

generating a path priority vector of the first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating a path
priority vector of the first root object based on the message priority vector and/or a
path cost of a receiving port;

sending first root information to a first target end; and

replacing a port priority vector of the first port with the message priority
vector; where

the first port includes a port for receiving the first message; and

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the

path cost of the receiving port.
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[0006] According to a second aspect, an embodiment of this application provides

an information control method, applied to a second communications device and

including:
receiving first root information; and
performing a second operation based on the first root information; where
the second operation includes at least one of the following:
generating a message priority vector based on a first message and/or a
first port;

generating a path priority vector of a first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating the path
priority vector of the first root object based on a message priority vector and/or the
path cost of the receiving port, or generating the path priority vector of the first root
object based on a port priority vector of the first port and/or the path cost of the
receiving port; and

performing a second-type operation of the second operation; where

the second-type operation of the second operation includes at least one of
the following:

determining an optimal root object;

determining second root information; and

sending the second root information to a second target end; where

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port;

the first message is a message including information about the first root
object;

the first port includes a port for receiving the first message;

the second root information includes at least one of the following: a
second message, a second priority vector, information about a second port, and

configuration information of a port status;
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the second message is a message including information about the optimal
root object;

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port; and

the second priority vector is a priority vector that includes the
information about the optimal root object.
[0007] According to a third aspect, an embodiment of this application provides
an information control method, applied to a third communications device and
including:

obtaining second root information, where the second root information
includes at least one of the following: a second message or a second priority vector,
information about a second port, and configuration information of a port status; and

performing a third operation based on the second root information; where

the third operation includes at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority
vector, where the second priority vector is the generated second priority vector or the
obtained second priority vector; where

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port; and

the second message is a message including information about an optimal

root object.
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[0008] According to a fourth aspect, an embodiment of this application provides
an information control method, applied to a fourth communications device and
including:

receiving first root information; and

performing a fourth operation based on the first root information; where

the fourth operation includes at least one of the following:

sending the first root information through a first data channel;

sending the first root information other than information about a first port
through the first data channel; and

sending one of the following through the first data channel: a first
message, a message priority vector, a port priority vector of the first port, a path
priority vector of a first root object, a first message and/or a path cost of a receiving
port, a message priority vector and the path cost of the receiving port, the port
priority vector of the first port and the path cost of the receiving port, and the path
priority vector of the first root object and the path cost of the receiving port; where

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, the information about the first port, and
the path cost of the receiving port;

the first data channel is a data channel associated with the first port, or a
data channel associated with any DS-TT port;

the first port includes a port for receiving the first message; and

the first message is a message including information about the first root
object.
[0009] According to a fifth aspect, an embodiment of this application provides
an information control method, applied to a fifth communications device and
including:

receiving second root information; and

performing a fifth operation based on the second root information; where

the fifth operation includes at least one of the following:

5
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sending the second root information through a second data channel;

sending the second root information other than information about a
second port through the second data channel; and

sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status; where

the second root information includes at least one of the following: the
second message or the second priority vector, the information about the second port,
and the configuration information of the port status;

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port;

the second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port; and

the second message is a message including information about an optimal
root object.
[0010] According to a sixth aspect, an embodiment of this application provides
an information control method, applied to a sixth communications device and
including:

receiving a first container or a second container, where the first container
includes first root information, the first root information includes at least one of the
following: a first message, a message priority vector, a port priority vector of a first
port, a path priority vector of a first root object, information about the first port, and
a path cost of the receiving port, the second container includes second root
information, and the second root information includes at least one of the following: a
second message or a second priority vector, information about a second port, and

configuration information of a port status; and
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performing a sixth operation based on the first root information and/or
the second root information; where

the sixth operation includes at least one of the following:

adding the first root information to the second container for sending; and

adding the second root information to the first container for sending;
where

the first container includes one of the following: a port management
information container and a DS-TT management information container;

the second container includes one of the following: an NW-TT
management information container and a bridge management information container;
and

the configuration information of the port status is used for configuring a
status of a port.
[0011] According to a seventh aspect, an embodiment of this application
provides an information control method, applied to a seventh communications
device and including:

receiving second root information from a second data channel; and

performing a seventh operation based on the second root information;
where

the seventh operation includes at least one of the following:

determining information about a second port based on information about
a DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the
second port to a DS-TT; where

the second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port;

the second root information includes at least one of the following: a
second message, a second priority vector, the information about the second port, and

configuration information of a port status; and
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the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port.
[0012] According to an eighth aspect, an embodiment of this application
provides an information control apparatus, applied to a first communications device
and including:

a first receiving module, configured to receive a first message, where the
first message is a message including information about a first root object; and

a first execution module, configured to perform a first operation; where

the first operation includes at least one of the following:

generating a message priority vector based on a first port and the first
message;

discarding the first message; and

performing a second-type operation of the first operation; where

the second-type operation of the first operation includes at least one of
the following:

generating a path priority vector of the first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating a path
priority vector of the first root object based on the message priority vector and/or a
path cost of a receiving port;

sending first root information to a first target end; and

replacing a port priority vector of the first port with the message priority
vector; where

the first port includes a port for receiving the first message; and

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the

path cost of the receiving port.
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[0013] According to a ninth aspect, an embodiment of this application provides
an information control apparatus, applied to a second communications device and
including:

a second receiving module, configured to receive first root information;
and

a second execution module, configured to perform a second operation
based on the first root information; where

the second operation includes at least one of the following:

generating a message priority vector based on a first message and/or a
first port;

generating a path priority vector of a first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating the path
priority vector of the first root object based on a message priority vector and/or the
path cost of the receiving port, or generating the path priority vector of the first root
object based on a port priority vector of the first port and/or the path cost of the
receiving port; and

performing a second-type operation of the second operation; where

the second-type operation of the second operation includes at least one of
the following:

determining an optimal root object;

determining second root information; and

sending the second root information to a second target end; where

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port;

the first message is a message including information about the first root
object;

the first port includes a port for receiving the first message;
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the second root information includes at least one of the following: a
second message, a second priority vector, information about a second port, and
configuration information of a port status;

the second message is a message including information about the optimal
root object;

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port; and

the second priority vector is a priority vector that includes the
information about the optimal root object.

[0014] According to a tenth aspect, an embodiment of this application provides
an information control apparatus, applied to a third communications device and
including:

an obtaining module, configured to obtain second root information,
where the second root information includes at least one of the following: a second
message or a second priority vector, information about a second port, and
configuration information of a port status; and

a third execution module, configured to perform a third operation based
on the second root information; where

the third operation includes at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority
vector, where the second priority vector is the generated second priority vector or the
obtained second priority vector; where

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending

10
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the second root information, and a port whose port status is a master port, a
designated port, or a sending port; and

the second message is a message including information about an optimal
root object.
[0015] According to an eleventh aspect, an embodiment of this application
provides an information control apparatus, applied to a fourth communications
device and including:

a third receiving module, configured to receive first root information; and

a fourth execution module, configured to perform a fourth operation
based on the first root information; where

the fourth operation includes at least one of the following:

sending the first root information through a first data channel;

sending the first root information other than information about a first port
through the first data channel; and

sending one of the following through the first data channel: a first
message, a message priority vector, a port priority vector of the first port, a path
priority vector of a first root object, a first message and/or a path cost of a receiving
port, a message priority vector and the path cost of the receiving port, the port
priority vector of the first port and the path cost of the receiving port, and the path
priority vector of the first root object and the path cost of the receiving port; where

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, the information about the first port, and
the path cost of the receiving port;

the first data channel is a data channel associated with the first port, or a
data channel associated with any DS-TT port;

the first port includes a port for receiving the first message; and

the first message is a message including information about the first root

object.

11
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[0016] According to a twelfth aspect, an embodiment of this application provides
an information control apparatus, applied to a fifth communications device and
including:

a fourth receiving module, configured to receive second root information;
and

a fifth execution module, configured to perform a fifth operation based on
the second root information; where

the performing a fifth operation includes at least one of the following:

sending the second root information through a second data channel;

sending the second root information other than information about a
second port through the second data channel; and

sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status; where

the second root information includes at least one of the following: the
second message or the second priority vector, the information about the second port,
and the configuration information of the port status;

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port;

the second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port; and

the second message is a message including information about an optimal
root object.
[0017] According to a thirteenth aspect, an embodiment of this application
provides an information control apparatus, applied to a sixth communications device

and including:
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a fifth receiving module, configured to receive a first container or a
second container, where the first container includes first root information, the first
root information includes at least one of the following: a first message, a message
priority vector, a port priority vector of a first port, a path priority vector of a first
root object, information about the first port, and a path cost of the receiving port, the
second container includes second root information, and the second root information
includes at least one of the following: a second message or a second priority vector,
information about a second port, and configuration information of a port status; and

a sixth execution module, configured to perform a sixth operation based
on the first root information and/or the second root information; where

the sixth operation includes at least one of the following:

adding the first root information to the second container for sending; and

adding the second root information to the first container for sending;
where

the first container includes one of the following: a port management
information container and a DS-TT management information container;

the second container includes one of the following: an NW-TT
management information container and a bridge management information container;
and

the configuration information of the port status is used for configuring a
status of a port.

[0018] According to a fourteenth aspect, an embodiment of this application
provides an information control apparatus, applied to a seventh communications
device and including:

a sixth receiving module, configured to receive second root information
from a second data channel; and

a seventh execution module, configured to perform a seventh operation
based on the second root information; where

the seventh operation includes at least one of the following:
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determining information about a second port based on information about
a DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the
second port to a DS-TT; where

the second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port;

the second root information includes at least one of the following: a
second message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port.
[0019] According to a fifteenth aspect, an embodiment of this application
provides a communications device, including a processor, a memory, and a computer
program stored on the memory and capable of running on the processor. When the
computer program is executed by the processor, the steps of the information control
method according to the first aspect are implemented, or the steps of the information
control method according to the second aspect are implemented, or the steps of the
information control method according to the third aspect are implemented, or the
steps of the information control method according to the fourth aspect are
implemented, or the steps of the information control method according to the fifth
aspect are implemented, or the steps of the information control method according to
the sixth aspect are implemented, or the steps of the information control method
according to the seventh aspect are implemented.
[0020] According to a sixteenth aspect, an embodiment of this application
provides a computer-readable storage medium, where a computer program is stored
in the computer-readable storage medium. When the computer program is executed
by a processor, the steps of the information control method according to the first
aspect are implemented, or the steps of the information control method according to

14
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the second aspect are implemented, or the steps of the information control method
according to the third aspect are implemented, or the steps of the information control
method according to the fourth aspect are implemented, or the steps of the
information control method according to the fifth aspect are implemented, or the
steps of the information control method according to the sixth aspect are
implemented, or the steps of the information control method according to the
seventh aspect are implemented.

[0021] According to the embodiments, selection and obtaining of the optimal
root object clock (for example, the optimal master clock or the optimal root bridge)

under a distributed TT structure of the 5G bridge can be supported.

BRIEF DESCRIPTION OF DRAWINGS

[0022] Other advantages and benefits will become apparent to those of ordinary
skill in the art by reading detailed description of the exemplary embodiments below.
The accompanying drawings are merely intended to illustrate the purposes of the
preferred implementations, and should not be construed as a limitation on this
application. Throughout the accompanying drawings, the same reference numerals
represent the same components. In the accompanying drawings:

[0023] FIG. 1 is a schematic architectural diagram of a wireless communications
system according to an embodiment of this application;

[0024] FIG. 2 is a schematic flowchart of an information control method
according to an embodiment of this application;

[0025] FIG. 3 is a schematic flowchart of another information control method
according to an embodiment of this application;

[0026] FIG. 4 is a schematic flowchart of another information control method
according to an embodiment of this application;

[0027] FIG. 5 is a schematic flowchart of another information control method

according to an embodiment of this application;
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[0028] FIG. 6 is a schematic flowchart of another information control method
according to an embodiment of this application;

[0029] FIG. 7 is a schematic flowchart of another information control method
according to an embodiment of this application;

[0030] FIG. 8 is a schematic flowchart of another information control method
according to an embodiment of this application;

[0031] FIG. 9 is a schematic flowchart of an information control method in an
application scenario 1 according to an embodiment of this application;

[0032] FIG. 10 is a schematic flowchart of an information control method in an
application scenario 2 according to an embodiment of this application;

[0033] FIG. 11 is a schematic flowchart of an information control method in an
application scenario 3 according to an embodiment of this application;

[0034] FIG. 12 is a structural diagram of an information control apparatus
according to an embodiment of this application;

[0035] FIG. 13 is a structural diagram of another information control apparatus
according to an embodiment of this application;

[0036] FIG. 14 is a structural diagram of another information control apparatus
according to an embodiment of this application;

[0037] FIG. 15 is a structural diagram of another information control apparatus
according to an embodiment of this application;

[0038] FIG. 16 is a structural diagram of another information control apparatus
according to an embodiment of this application;

[0039] FIG. 17 is a structural diagram of another information control apparatus
according to an embodiment of this application;

[0040] FIG. 18 is a structural diagram of another information control apparatus
according to an embodiment of this application; and

[0041] FIG. 19 is a structural diagram of another communications device

according to this application.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0042] The following clearly and completely describes the technical solutions in
the embodiments of this application with reference to the accompanying drawings in
the embodiments of this application. Apparently, the described embodiments are
only some rather than all of the embodiments of this application. All other
embodiments obtained by a person of ordinary skill in the art based on the
embodiments of this application without creative efforts shall fall within the
protection scope of this application.

[0043] In the specification and claims of this application, the terms such as
"first" and "second" are intended to distinguish between similar objects but do not
necessarily indicate a specific order or sequence. It should be understood that the
data used in this way is interchangeable in appropriate circumstances so that the
embodiments of this application can be implemented in other orders than the order
illustrated or described herein, and "first" and "second" are usually for distinguishing
same-type objects but not limiting the number of objects is not limited, for example,
a first object may be one or multiple. In addition, "and/or" in this specification and
claims indicates at least one of connected objects, and the symbol "/" generally
indicates that the associated objects are in an "and/or" relationship. For example, an
NW-TT/UPF may be a co-located device.

[0044] It should be noted that technologies described in the embodiments of this
application are not limited to a long term evolution (Long Term Evolution,
LTE)/LTE-advanced (LTE-Advanced, LTE-A) system, and may also be used in
various wireless communications systems, such as code division multiple access
(Code Division Multiple Access, CDMA), time division multiple access (Time
Division Multiple Access, TDMA), frequency division multiple access (Frequency
Division Multiple Access, FDMA), orthogonal frequency division multiple access
(Orthogonal Frequency Division Multiple Access, OFDMA), single-carrier
frequency-division multiple access (Single-carrier Frequency-Division Multiple

Access, SC-FDMA), and other systems. The terms "system" and "network" in the
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embodiments of this application are usually used interchangeably. Techniques
described herein may be used in the afore-mentioned systems and radio technologies,
and may also be used in other systems and radio technologies. However, in the
following descriptions, a new radio (New Radio, NR) system is described for an
illustration purpose, and NR terms are used in most of the following descriptions,
although these technologies may also be applied to other applications than an NR
system application, for example, the 6th generation (6™ Generation, 6G)
communications system.

[0045] FIG. 1 is a block diagram of a wireless communications system to which
the embodiments of this application are applicable. The wireless communications
system includes a terminal 11 and a network-side device 12. The terminal 11 may
also be referred to as a terminal device or user equipment (User Equipment, UE),
and the terminal 11 may be a terminal-side device, such as a mobile phone, a tablet
computer (Tablet Personal Computer), a laptop computer (Laptop Computer) or a
notebook computer, a personal digital assistant (Personal Digital Assistant, PDA), a
palmtop computer, a netbook, an ultra-mobile personal computer (ultra-mobile
personal computer, UMPC), a mobile Internet device (Mobile Internet Device, MID),
a wearable device (Wearable Device) or vehicle user equipment (Vehicle User
Equipment, VUE), or pedestrian user equipment (Pedestrian User Equipment, PUE).
The wearable device includes: a wrist band, earphones, glasses, or the like. It should
be noted that a specific type of the terminal 11 is not limited in the embodiments of
this application. The network-side device 12 may be a base station or a core network.
The base station may be referred to as an access point, a base transceiver station
(Base Transceiver Station, BTS), a radio base station, a radio transceiver, a basic
service set (Basic Service Set, BSS), an extended service set (Extended Service Set,
ESS), a NodeB, an evolved NodeB (eNB), a home NodeB, a home evolved NodeB,
a WLAN access point, a Wi-Fi node, a transmission and reception point
(Transmitting Receiving Point, TRP), or another appropriate term in the art.
Provided that a same technical effect is achieved, the base station is not limited to a
specific technical term. It should be noted that in the embodiments of this application,

18
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the base station in the NR system is merely used as an example, and a specific type
of the base station is not limited.

[0046] In the embodiments of this application, time-sensitive (Time Sensing)
may also be referred to as periodic deterministic (Periodic deterministic).
Time-sensitive communication may also be referred to as periodic deterministic
communication (Periodic deterministic communication). A time-sensitive data
stream may also be referred to as a periodic deterministic data stream. An example of
a time-sensitive networking technology is an IEEE TSN (Time Sensing Network). In
periodic deterministic communication, data is transmitted periodically at transfer
intervals.

[0047] In this embodiment of this application, a sending end of a time-sensitive
data stream 1is referred to as a talker, and a receiving end of the time-sensitive data
stream is referred to as a listener. Data may be forwarded through one or more
bridges between the talker and the listener. An end station (End Station) may be a
talker or a listener. The bridge (Bridge) is responsible for data transmission between
the talker and the listener.

[0048] A terminal (for example, User Equipment, UE), a time-sensitive translator,
and a communications network constitute a bridge (subsequently using a 5G bridge
as an example). For downlink data, a port of the device-side time-sensitive network
translator (Device-side TSN translator, DS-TT) may be an egress port of data, and a
port of the network-side time-sensitive network translator (Network-side TSN
translator, NW-TT) is an ingress port of data. For uplink data, a port of the NW-TT
may be an ingress port of data, and a port of the DS-TT is an egress port of data. The
terminal and the DS-TT may be co-located. A user-plane function (User Plane
Function, UPF) and the NW-TT may be co-located.

[0049] Optionally, one terminal may be connected to one or more DS-TTs, and
one DS-TT may have one or more ports. One 5G bridge may have one UPF, and one
or more ports may be enabled on the NW-TT of the UPF. The terminal may act as a
port proxy of the DS-TT, to establish a protocol data unit (Protocol Data Unit, PDU)
session with the UPF. An association is established, through the PDU session,
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between the port on the DS-TT and the port on the NW-TT that is co-located with
the UPF. The port on the DS-TT serves as a port of the 5G bridge. The port of the
DS-TT and the port of the NW-TT each may be connected to a TSN bridge (TSN
Bridge) and/or an end station (End Station). With the 5G bridge, TSN bridges and/or
end stations connected to the ports of the TTs may communicate with each other.
[0050] A time-sensitive system imposes high requirements for time
synchronization, and requires all clocks to be synchronized. However, a plurality of
master clocks may be present in the network. In order to determine an optimal clock
in the 5G bridge, the following problems still need to be resolved:

[0051] Problem 1: In the 5GS bridge, bridge ports are located on the DS-TT and
the NW-TT, and one 5G network may have a plurality of DS-TTs. Therefore,
different DS-TTs and the NW-TT may all receive notification messages of external
clocks, and a centralized node is required to determine an optimal clock for this
bridge.

[0052] An optional solution is to use NW-TT as a central node. After receiving a
notification message, a DS-TT forwards the notification message to the NW-TT, and
the NW-TT determines a master clock and a next-hop clock notification message
based on clock information collected from the DS-TT ports and NW-TT ports.

[0053] For example, when a clock of the current system is used as a master clock,
a root clock in the next-hop clock notification message is the clock of the current
system, with a distance from the root clock being 0.

[0054] For example, when a clock in one of the received clock notification
messages is used as a master clock, a root clock in the next-hop clock notification
message is the received clock, a path cost of the root clock (for example, a distance
hop count from the root clock) is incremented by 1, and then a port for sending the
clock notification message is determined.

[0055] Problem 2: According to an optimal clock selection algorithm, after a port
receives a clock notification message, a message priority vector is derived, and the
message priority vector is compared with a port priority vector. If the message
priority vector is not superior to the port priority vector, it is meaningless for the
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DS-TT to forward the clock notification message or message priority vector to the
NW-TT due to impossibility of being a candidate for the optimal clock. Sending the
clock notification message or message priority vector leads to a waste of resources.
[0056] An optional solution is to configure storing port priority vectors of all
ports on the DS-TT. After comparing the port priority vector with a message priority
vector derived from a received notification message, the DS-TT sends the
notification message or the message priority vector to the NW-TT only in a case that
the message priority vector is superior to the port priority vector; otherwise, the
DS-TT discards the received notification message or the message priority vector.
[0057] Problem 3: A receiving port is one of inputs of the optimal clock selection
algorithm. How does the NW-TT know a receiving port of a notification message
when there is no receiving port information in the notification message?

[0058] In a case that the DS-TT sends a notification message, because there is no
receiving port identification information in the notification message, the DS-TT
needs to make the UE send the notification message through a PDU session for a
port receiving the notification message, so that the UPF associates a port index
through the PDU session and the NW-TT derives a message priority vector based on
the receiving port index and the notification message to proceed with the next step.
[0059] In a case that the DS-TT sends a message priority vector, the message
priority vector is included in a related port management container of the receiving
port or a DS-TT management container for sending, and the message priority vector
includes a message of the receiving port.

[0060] In an implementation, in a case that the message priority vector is
superior to the port priority vector, the DS-TT updates the port priority vector to the
message priority vector, and sends the updated port priority vector to the NW-TT.
[0061] In addition, in the network, there may also be a plurality of root bridges,
and how to determine a root bridge in 5G bridges and generate paths according to a
spanning tree algorithm also needs to be resolved. A problem and method for
determining an optimal root bridge are similar to those for determining the master
clock.
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[0062] Problem 1: In the 5GS bridge, bridge ports are located on the DS-TT and
the NW-TT, and one 5G network may have a plurality of DS-TTs. Therefore,
different DS-TTs and the NW-TT may all receive configuration messages of external
root bridges, and a centralized node is required to determine an optimal root bridge
for this bridge.

[0063] Problem 2: According to a spanning tree algorithm, after a port receives a
configuration message, a message priority vector is derived, and the message priority
vector is compared with a port priority vector. If the message priority vector is not
superior to the port priority vector, it is meaningless for the DS-TT to forward the
clock notification message or message priority vector to the NW-TT due to
impossibility of being a candidate for the optimal root bridge. Sending the
configuration message or message priority vector leads to a waste of resources.
[0064] Problem 3: A receive port is one of inputs of the spanning tree algorithm,
and how does the NW-TT know a receiving port of a configuration message when
there is no receiving port information in the notification message.

[0065] In the embodiments of this application, information about a root object
and root object information represent the same meaning, and may be used
interchangeably.

[0066] Optionally, the root object may include at least one of the following: a
master clock and a root bridge.

[0067] In an implementation, the master clock may also be referred to as a root
clock. In another implementation, the root bridge may be a bridge that provides the
master clock.

[0068] Optionally, a first message includes one of the following: a first
notification message and a first configuration message.

[0069] Optionally, a second message includes one of the following: a second
notification message and a second configuration message.

[0070] In an implementation, the notification message includes but is not limited

to one of the following: an announce message in the generalized precision time
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protocol (Generalized Precision Time Protocol, gPTP) or a notification message in
the precision time protocol (Precision Time Protocol, PTP).
[0071] In an implementation, the configuration message includes but is not
limited to one of the following: a configuration message in a bridge protocol data
unit (Bridge Protocol Data Unit, BPDU) or a configuration message in the rapid
spanning tree protocol (Rapid Spanning Tree Protocol, RSTP).
[0072] Optionally, a priority vector includes at least one of the following:
- information about a root object;
- a path cost of the root object (which may represent a path cost
between the system and the root object);
- information about an egress port (which may indicate a port that
sends a message);
- information about a receiving port (which may indicate a port that
sends a message); and
- a bridge identifier of a transmitting bridge.
[0073] It is easy to understand that, for example, when a system B receives a
first message from a system A, a transmitting bridge is the system A, an egress port
is a port of the system A, and a receiving port is a port of the system B. For example,
the system B is to send a second message to another system. In a priority vector of
the system B, a transmitting bridge is the system B, an egress port is a port of the
system B, and a receiving port is a port of the system B.
[0074] Further, the information about the root object includes but is not limited
to one of the following: a root bridge identifier (Root Bridge Identifier) and a root
system identifier (rootSystemldentity).
[0075] Further, the path cost of the root object includes but is not limited to one
of the following: Root Path Cost (a path cost from the transmitting bridge to the root
bridge) and stepsRemoved (the number of links in a path between a time-aware
system and the root system).
[0076] Optionally, a path cost of a first root object may be a path cost to the first
root object. In an implementation, the path cost of the first root object includes but is
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not limited to one of the following: first stepsRemoved (representing the number of
links in a path between a first root system and the time-aware system) or first Root
Path Cost (which is a path cost from a transmitting bridge to a first root bridge).
[0077] Optionally, a path cost of an optimal root object may be a path cost to the
optimal root object. In an implementation, the path cost of the optimal root object
includes but is not limited to one of the following: second stepsRemoved
(representing the number of links in a path between an optimal root system (which is
an optimal master clock system) and a time-aware system) or second root path cost
(path cost from a transmitting bridge to the optimal root bridge).

[0078] In an implementation, a priority vector may include at least one of the
following information:

- root bridge identifier (Root Bridge Identifier): a bridge identifier of a
bridge believed to be the root by the transmitter (The Bridge Identifier of the Bridge
believed to be the Root by the transmitter);

- root path cost (root path cost from a transmitting bridge to a root bridge,
Root Path Cost to that Root Bridge from the transmitting Bridge);

- bridge identifier of the transmitting bridge (Bridge Identifier of the
transmitting Bridge);

- information about an egress port (for example, a port identifier) that is a
transmitting port of a message (Port Identifier of the Port through which the message
was transmitted); and

- information about a receiving port that is a receiving port of a message
(Port Identifier of the Port through which the message was received).

[0079] In another implementation, a priority vector includes at least one of the
following information:

- root system identifier rootSystemldentity;

- root path cost (stepsRemoved): the number of links in a path from a root
system to a time-aware system (it is the number of links in the path from the root to

the respective time-aware system);
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- information about an egress port that is a port of a transmitting
time-aware system that sends a message (sourcePortldentity, that is, portldentity of
the transmitting time-aware system); and

- information about a receiving port portNumber of the receiving port.
[0080] In an implementation, a system priority vector (System Priority Vector)
may include a priority vector of a root object that is currently used in the current
system. The system priority vector may also be referred to as a bridge priority vector
(Bridge Priority Vector), and the bridge priority vector may include a priority vector
of a root object that is currently used in the current bridge.

[0081] In an implementation, the path priority vector is a priority vector related
to a path from the root object. The path priority vector includes but is not limited to
one of the following: a priority vector related to a path for a master clock (gmpath
Priority Vector) and a priority vector related to a path from a root bridge (root path
priority vector).

[0082] Optionally, a path priority vector of the first root object is a priority
vector related to a path from the first root object. For example, when the system B
receives a first message from the system A, during generation of a path cost between
the system B and the first root object, a path cost between the system B and the first
root object needs to be generated based on a path cost between the system A and the
first root object and a path cost of a receiving port of the system B. A path cost to a
root object included in the path priority vector of the system B is a path cost between
the system B and the first root object.

[0083] Optionally, the path cost of the receiving port may be a path cost from the
system A (for example, an egress port from which the system A sends the first
message) to the system B (for example, a port from which the system B receives the
first message). In an implementation, for example, in the optimal clock algorithm,
the path cost of the receiving port is 1 hop. The path priority vector may be
generated by adding 1 to the path cost to the root object in the message priority
vector, or by adding 1 to the path cost to the root object in the port priority vector of
the first port obtained through replacement.
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[0084] A second priority vector includes but is not limited to one of the
following: a designated priority vector (designated priority vector) and a master
priority vector (Master priority vector). The second priority vector is an externally
sent priority vector.

[0085] In an implementation, the first message is a first message received from
the DS-TT port and/or the NW-TT port. In another implementation, the first message
is a first message received from a data channel.

[0086] In an optional embodiment of this application, information about a port
includes an identifier of the port, such as a port index, a MAC address of the port,
and/or an IP address of the port.

[0087] In this embodiment, a port state may include one of the following: master
port state (MasterPort), designated port state or sending port state, slave port state
(Slave) or receiving port state, passive port state, and unavailable port state.

[0088] A port in the master port state, the designated port state, or the sending
port state may be a port for sending a related message (examples of the related
message are an announce message and a configuration message). The related
message includes information about a root object. The port in the master port state,
the designated port state, or the sending port state is a port closest to the root object
in the system.

[0089] A port in the slave port state or the receiving port state may be a port that
is not used for receiving a related message (examples of the related message are an
announce message, a configuration message, and a Sync message). The related
message includes the information about the root object.

[0090] A port in the passive port state may be a port other than the following
ports. The following ports include ports in the following states: master port state
(MasterPort), designated port state or sending port state, slave port state (Slave) or
receiving port state, and unavailable port state.

[0091] In an optional embodiment of this application, the system includes a
bridge. For example, the system A may include a bridge A, and the system B may
include a bridge B.
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[0092] In the embodiments of this application, optionally, obtaining may be
understood as acquiring from configuration, receiving, obtaining through receiving
upon a request, obtaining through self-learning, obtaining through deduction based
on non-received information, or obtaining through processing received information,
which may be determined according to actual needs. This is not limited in the
embodiments of this application. For example, when specific capability indication
information transmitted by a device is not received, it can be deduced that the device
does not support the capability.

[0093] Optionally, transmitting may include broadcasting, broadcasting through
a system message, or returning a response after receiving the request.

[0094] Optionally, being preconfigured may be referred to as being a default.
[0095] In an optional embodiment of this application, a port management
container may also be referred to as a port management information container. The
port management container is a container that carries port control information (also
referred to as port management information).

[0096] In an embodiment of this application, the port may be one of the
following: an Ethernet port and an IP port.

[0097] In an embodiment of this application, a data channel may include but is
not limited to one of the following: a PDU session, a PDN connection, a QoS flow, a
bearer, and an Internet Protocol Security (Internet Protocol Security, [Psec) channel,
where the bearer may be an evolved radio access bearer (Evolved Radio Access
Bearer, E-RAB), a radio access bearer (Evolved Radio Access Bearer, RAB), a data
radio bearer (Data Radio Bearer, DRB), a signaling radio bearer (signalling radio
bearers, SRB), and the like. In an optional embodiment of this application, a TT port,
a port of a TT, a port on the TT, a port on the TT side, and a TT-side port have the
same meaning and may be used interchangeably.

[0098] In an optional embodiment of this application, a DS-TT port and a port of
the DS-TT are both ports located on the DS-TT, and may be used interchangeably. In
an optional embodiment of this application, an NW-TT port and the port of the
NW-TT are both ports located on the NW-TT, and may be used interchangeably.
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[0099] In an optional embodiment of this application, the DS-TT port may
alternatively be equivalent to a device-side port; and the NW-TT port may also be
equivalent to a network-side port. A TT type of the port being DS-TT may be
equivalent to the port being a device-side port; and a TT type of the port being
NW-TT may be equivalent to the port being a network-side port.

[00100] In an optional embodiment of this application, a communications device
may include at least one of the following: a communications network element and a
terminal.

[00101] In an embodiment of this application, the communications network
element may include at least one of the following: a core network network element
and a radio access network network element.

[00102] In the embodiments of this application, a core-network network element
(CN network element) may include but is not limited to at least one of the following:
a core network device, a core network node, a core network function, a core-network
network element, a mobility management entity (Mobility Management Entity,
MME), an access mobility management function (Access Management Function,
AMF), a session management function (Session Management Function, SMF), a
user plane function (User Plane Function, UPF), a serving gateway (serving GW,
SGW), a PDN gateway (PDN Gate Way), a policy control function (Policy Control
Function, PCF), a policy and charging rules function unit (Policy and Charging
Rules Function, PCRF), a GPRS serving support node (Serving GPRS Support Node,
SGSN), a gateway GPRS support node (Gateway GPRS Support Node, GGSN), a
unified data management (Unified Data Management, UDM), a unified data
repository (Unified Data Repository, UDR), a home subscriber server (Home
Subscriber Server, HSS), an application function (Application Function, AF), and a
centralized network configuration (Centralized network configuration, CNC).
[00103] In the embodiments of this application, a radio access network (Radio
Access Network, RAN) network element may include but is not limited to at least
one of the following: a radio access network device, a radio access network node, a
radio access network function, a radio access network unit, a Third Generation
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Partnership Project (Third Generation Partnership Project, 3GPP) radio access
network, a non-3GPP radio access network, a centralized unit (Centralized Unit, CU),
a distributed unit (Distributed Unit, DU), a base station, an evolved Node B (evolved
Node B, eNB), a 5G base station (gNB), a radio network controller (Radio Network
Controller, RNC), a base station (NodeB), a non-3GPP interworking function
(Non-3GPP Inter Working Function, N3IWF), an access controller (Access
Controller, AC) node, an access point (Access Point, AP) device, a wireless local
area network (Wireless Local Area Networks, WLAN) node, or an N3IWF.

[00104] The method and the communications device provided in the embodiments
of this application may be applied to a wireless communications system. The
wireless communications system may be a fifth-generation (Fifth-generation, 5G)
mobile communications system, or an evolved packet system (Evolved Packet
System, EPS), or a later evolved communications system. The wireless
communications system in the embodiments of this application may be a fifth
generation mobile communications network (Fifth-generation system, 5GS) or an
LTE network.

[00105] The following describes the information control method in the
embodiments of this application.

[00106] Referring to FIG. 2, an embodiment of this application provides an
information control method, applied to a first communications device. The first
communications device includes but is not limited to at least one of the following: a
DS-TT, an NW-TT, and/or a UPF. The method includes the following steps.

[00107] Step 21: Receive a first message.

[00108] In this embodiment, the first message is a message including information
about a first root object. The first root object may include at least one of the
following: a first master clock and a first root bridge.

[00109] Optionally, the information about the first root object includes but is not
limited to one of the following: a first root bridge identifier (Root Bridge Identifier)

and a first root system identifier (rootSystemldentity).
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[00110] Further, the first root bridge may be a bridge that provides the first master
clock.

[00111] Optionally, the first root information may include at least one of the
following: the first message, a message priority vector, a port priority vector of a first
port, a path priority vector of the first root object, information about the first port,
and a path cost of a receiving port.

[00112] In an implementation, the first message is a first message received from a
DS-TT port and/or an NW-TT port. In another implementation, the first message is a
first message received from a data channel.

[00113] In an implementation, the first root information includes but is not limited
to one of the following: the first message, the message priority vector, the port
priority vector of the first port, and the path priority vector of the first root object. It
is easy to understand that when the first root information includes the first message,
it means that the first communications device sends the first message without
processing; and when the first root information includes the message priority vector,
the port priority vector of the first port, and the path priority vector of the first root
object, it means that the first communications device processes and then sends the
first message.

[00114] In an implementation, the port priority vector of the first port may be a
port priority vector obtained through replacement, and has a same value as the
message priority vector.

[00115] The first port includes a port for receiving the first message.

[00116] Optionally, the path cost of the receiving port may be a path cost from a
system A (for example, an egress port from which the system A sends the first
message) to a system B (for example, a port from which the system B receives the
first message). The system A is a system that sends the first message. The system B
is a system to which the first communications device belongs.

[00117] In an implementation, for example, in an optimal clock algorithm, the
path cost of the receiving port is 1 hop. The path priority vector may be generated by
adding 1 to the path cost to the root object in the message priority vector, or by
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adding 1 to the path cost to the root object in the port priority vector of the first port
obtained through replacement.
[00118] Further, information in the first message may include at least one of the
following: the information about the first root object, a path cost to the first root
object, identification information of a sending port of the first message, and
information about the egress port. Specifically, the egress port is a port that sends the
first message.
[00119] Further, the message priority vector includes at least one of the following:
the information about the first root object, a path cost of the first root object, the
information about the egress port, information about the receiving port, and a bridge
identifier of a transmitting bridge.
[00120] Optionally, the path cost of the first root object may be a path cost to the
first root object.
[00121] Step 22: Perform a first operation.
[00122] Optionally, the first operation may include at least one of the following:

generating a message priority vector based on a first message and/or a
first port;

discarding the first message; and

performing a second-type operation of the first operation.
[00123] Optionally, the message priority vector may include at least one of the
following: the information in the first message, port identification information of the
first port, the information about the first root object, the path cost of the first root
object, the information about the egress port, the information about the receiving
port, and the bridge identifier of the transmitting bridge. Specifically, the egress port
is a port that sends the first message. The receiving port is a port that receives the
first message.
[00124] Optionally, the path cost of the first root object may be a path cost to the
first root object.
[00125] When the first communications device is a DS-TT, the first port may
include a port on the first communications device.

31



10

15

20

25

30

[00126] When the first communications device is an NW-TT, the first port may
include a port on the NW-TT and/or a port on the DS-TT. When the first port is a
port on the DS-TT, the first communications device may obtain the information
about the first port based on a port associated with a data channel that receives the
first message. For example, the NW-TT may obtain the information about the first
port from a UPF; and the UPF may obtain the information about the first port based
on the port associated with the data channel that receives the first message.
[00127]  Further, the second-type operation of the first operation may include at
least one of the following:

generating a path priority vector of the first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating a path
priority vector of the first root object based on the message priority vector and/or a
path cost of a receiving port;

sending first root information to a first target end; and

replacing a port priority vector of the first port with the message priority
vector.
[00128] Optionally, the first port includes a port for receiving the first message.
[00129] In an implementation, the first port is a port on the DS-TT.
[00130] In another implementation, the first port is a port on the NW-TT.
[00131] Optionally, the first target end may include but is not limited to at least
one of the following: a terminal, a UPF, an NW-TT, and an AF.
[00132] Optionally, the first message may include a notification message (for
example, an announce message in the gPTP protocol) and/or a configuration
message (for example, a configuration message in the spanning tree protocol).
[00133] In this embodiment, a port status may include one of the following: a
master port state (Master), a designated port state, or a sending port state; and a slave
port state (Slave) or a receiving port state, a passive port state, and an unavailable
port state.
[00134] Information about the port status may include all status information of
ports on the DS-TT and/or NW-TT in a bridge.
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[00135] In this embodiment of this application, the second-type operation of the
first operation may be performed in a case that a first condition is satisfied. The first
condition includes that the message priority vector is superior to or equal to the port
priority vector of the first port.

[00136] Optionally, the performing a first operation may include: discarding the
first information in a case that a second condition is satisfied. The second condition
includes that the port priority vector of the first port is superior to or equal to the
message priority vector.

[00137] Further, the method further includes: in a case that the second condition is
satisfied, skipping performing the second-type operation of the first operation. The
second condition includes that the port priority vector of the first port is superior to
or equal to the message priority vector.

[00138] In this embodiment of this application, the first root information may be
included in the first container for sending. Optionally, the first container may include
one of the following: a port management information container of the first port and a
management information container of the DS-TT.

[00139] In an implementation, when the first root information is sent by using the
first container, the first target end may be an AF. In this case, the first root
information may include at least one of the following: the message priority vector,
the port priority vector of the first port, the path priority vector of the first root object,
the information about the first port, and the path cost of the receiving port.

[00140] Further, after receiving the first root information from the first container,
the AF may include all or part of the first root information in the second container
for sending, as specifically described in the embodiment of FIG. 4.

[00141] In this embodiment of this application, the first root information may be
sent to the first target end through a first data channel. Optionally, the first data
channel is a data channel associated with the first port, or a data channel associated

with any DS-TT port.
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[00142] In an implementation, when the first root information is sent through the
first data channel, the first target end may be a UPF and/or an NW-TT, and the first
root information may include the first message.

[00143] Further, the sending the first root information to the first target end
through the first data channel may include: the terminal sends the first root
information to the first target end through the first data channel.

[00144] It should be noted that the first communications device such as the
DS-TT may alternatively obtain second root information, and perform a third
operation based on the second root information. For a detailed process, reference
may be made to the description in the embodiment shown in FIG. 4, and details are
not repeated herein.

[00145] It is easy to understand that in this embodiment, the NW-TT may be used
as a central node, and a DS-TT port receives the first message (for example, a
notification message related to the master clock or a configuration message related to
the root bridge) and sends the first message to the NW-TT. Based on a root object of
the current system and root object information that is collected from DS-TT ports
and NW-TT ports, the NW-TT determines an optimal root object (for example, a
master clock or a root bridge) and a second message (for example, a notification
message related to the master clock or a configuration message related to the root
bridge) to be sent at a next hop. Further, the DS-TT port may generate and send a
message priority vector to the AF, and the AF forwards the message priority vector to
the NW-TT; or the DS-TT sends a first message to UE, and the UE sends the first
message to the UPF/NW-TT through a PDU session. The UE may select a PDU
session of the receiving port for sending, so that the NW-TT generates a message
priority vector or a path priority vector. A next-hop message, that is, a second
message, may be directly generated by the NW-TT; or the NW-TT generates and
sends a second priority vector (for example, a master priority vector or a designated
priority vector) to the target port, and the target port compares a port priority vector

with the second priority vector and then generates a second message. In this way,
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selection and obtaining of the optimal root object clock under a distributed TT
structure of the 5G bridge can be supported.
[00146] Referring to FIG. 3, an embodiment of this application provides an
information control method, applied to a second communications device. The second
communications device includes but is not limited to: an NW-TT. In another
implementation, the second communications device may alternatively be one of the
following: a DS-TT and an AF. The method includes the following steps.
[00147]  Step 31: Receive first root information.
[00148] In this embodiment, the first root information may include at least one of
the following: a first message, a message priority vector, a port priority vector of a
first port, a path priority vector of a first root object, information about the first port,
and a path cost of a receiving port. For details, refer to the embodiment in FIG. 2.
Details are not repeated herein. The first root object may include at least one of the
following: a first master clock and a first root bridge.
[00149] Further, the first root bridge may be a bridge that provides the first master
clock.
[00150] Optionally, the first message is a message including information about the
first root object.
[00151] The first port includes a port for receiving the first message.
[00152] Step 32: Perform a second operation based on the first root information.
[00153] Optionally, the second operation may include at least one of the
following:

generating a message priority vector based on a first message and/or a
first port;

generating a path priority vector of a first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating the path
priority vector (it is easy to understand that the message priority vector may be
received or generated) of the first root object based on a message priority vector
and/or the path cost of the receiving port, or generating the path priority vector of the
first root object based on a port priority vector of the first port and/or the path cost of
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the receiving port (it is easy to understand that the receiving port herein is the first
port); and

performing a second-type operation of the second operation.
[00154] Further, the second-type operation of the second operation may include at
least one of the following:

determining an optimal root object, where, for example, the optimal root
object may be an optimal master clock or an optimal root bridge;

determining second root information; and

sending the second root information to a second target end.
[00155] Optionally, the second target end may include but not limited to at least
one of the following: a terminal, a UPF, a DS-TT, and an AF.
[00156] Optionally, the second root information may include at least one of the
following: a second message, a second priority vector, information about a second
port, and configuration information of a port status.
[00157] Optionally, the second message is a message including information about
the optimal root object. For example, the optimal root object is an optimal master
clock or an optimal root bridge.
[00158] Optionally, the second port may include at least one of the following: a
port for sending the second message, a port for sending the second priority vector, a
port for sending the second root information, and a port whose port status is a master
port, a designated port, or a sending port. The master port is a port for sending the
second message.
[00159] In an implementation, the second communications device may designate
a port whose port status is a master port, a designated port or a sending port as the
second port.
[00160] Optionally, the second priority vector is a priority vector that includes the
information about the optimal root object.
[00161] In an implementation, the operation of determining the optimal root
object may include: when the path priority vector of the first root object is superior
to or equal to a system priority vector and/or the message priority vector is superior
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to or equal to the port priority vector of the first port, the first root object is used as
the optimal root object. When path priority vectors of a plurality of first root objects
are superior to or equal to the system priority vector, an optimal one may be selected
from the plurality of path priority vectors.

[00162] Optionally, the path priority vector of the first root object is a priority
vector corresponding to a path between the system or bridge and the first root object,
for example, a priority vector corresponding to a path between the system B and the
first root object, where the system B is a system to which the second
communications device belongs.

[00163] Optionally, the system priority vector may be a priority vector of a system
to which the second communications device belongs or a bridge to which the second
communications device belongs.

[00164] Alternatively, when the system priority vector is superior to or equal to
the path priority vector, a root object currently used in the current system or the
current bridge (for example, the system (such as the system B) to which the second
communications device belongs or the bridge to which the second communications
device belongs) is used as the optimal root object.

[00165] It is easy to understand that the NW-TT may receive, from a DS-TT and
an NW-TT, a plurality of first messages, a plurality of message priority vectors, port
priority vectors of a plurality of first ports, or path priority vectors of a plurality of
first root objects.

[00166] When there are a plurality of sending ports for the second message, in an
implementation, the second communications device may generate a second message
for each sending port, and each second message includes information about a
corresponding egress port. Alternatively, the second message generated by the
second communications device includes no information about the egress port, but the
second message and information about a second port are sent. The information about
the second port may be port identification information of a plurality of sending ports.
[00167] When there are a plurality of sending ports for the second message, in
another implementation, the second communications device may generate a plurality
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of second priority vectors for each sending port Each of the second priority vectors
includes information about a corresponding egress port. Alternatively, the second
priority vector generated by the second communications device includes no
information about the egress port, but the second priority vector and information
about a second port are sent. The information about the second port may be port
identification information of the plurality of sending ports.

[00168] In an implementation, the second communications device may designate
a port whose port status is a master port, a designated port or a sending port as the
second port.

[00169] Optionally, the information of the second message may include at least
one of the following: information about an optimal root object, a path cost of the
optimal root object, and information about an egress port.

[00170] Optionally, the second priority vector may include at least one of the
following: information about an optimal root object, a path cost of the optimal root
object, information about an egress port, information about a receiving port, and a
bridge identifier of a transmitting bridge. An egress port and a receiving port in the
second priority vector may be the same.

[00171] Optionally, a path cost of an optimal root object may be a path cost to the
optimal root object.

[00172] Optionally, the second priority vector may be embodied as at least one of
the following: a master priority vector, a designated priority vector, a priority vector
that can be derived from the second message, and a priority vector from which the
second message can be derived.

[00173] In an implementation, when both the egress port and the receiving port in
the second priority vector are a port Q, the second priority vector may also be
referred to as a second priority vector of the port Q.

[00174] In this embodiment of this application, the second communications
device may perform a second-type operation of the second operation in a case that a
first condition is satisfied, where the first condition includes at least one of the
following: the path priority vector of the first root object is superior to or equal to a
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system priority vector, and the message priority vector is superior to or equal to the
port priority vector of the first port; and/or

in a case that a second condition is satisfied, the second communications
device may perform an operation of determining the information about the second
port, where the second condition includes: a second priority vector of the second port
is superior to or equal to a port priority vector of the second port; and/or

in a case that a third condition is satisfied, the second communications
device may send the second root information to the second target end, where the
third condition includes: the second port is a port on a DS-TT; and/or

in a case that a second priority vector of a port is superior to or equal to a
port priority vector of the port, the second communications device may set a state of
the port to be a master port state, a designated port state, or a sending port state,
where the port being set to a master port state, a designated port state, or a sending
port state may be a second port.
[00175] In an implementation, a root object currently used in the current system
may include a master clock currently used in the current system or the root bridge.
[00176] In an implementation, when the first condition is satisfied, the first root
object may be used as the optimal root object of the current system. The first
condition includes at least one of the following: the path priority vector of the first
root object is superior to or equal to a system priority vector, and the message
priority vector is superior to or equal to the port priority vector of the first port
[00177] In this embodiment of this application, the second root information may
be included in a second container for sending. The second container includes one of
the following: an NW-TT management information container and a bridge
management information container.
[00178] In the implementation of sending the second root information by using
the second container, the second target end may be an AF, and the second root
information may include the second priority vector. After the AF receives the second

root information from the second container, the AF may include the second root
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information in the first container for sending, as specifically described in the
embodiment of FIG. 4.

[00179] Optionally, the second root information may be sent to the second target
end through a second data channel. The second data channel is a data channel
associated with the second port, or a data channel associated with any DS-TT port. It
is easy to understand that the second port in this case is a port of the DS-TT.

[00180] In the implementation of sending the second root information through the
second data channel, the second target end may be a terminal and/or a DS-TT, and
the second root information may include the second message.

[00181] Further, the second root information being sent to the second target end
through the second data channel may include: the UPF chooses to send the second
root information to the second target end through the second data channel.

[00182] According to this embodiment, selection and obtaining of the optimal
root object clock (for example, the optimal master clock or the optimal root bridge)
under a distributed TT structure of the 5G bridge can be supported.

[00183] Referring to FIG. 4, an embodiment of this application provides an
information control method, applied to a third communications device. The second
communications device includes but is not limited to one of the following: a DS-TT
and an NW-TT. The method includes the following steps.

[00184] Step 41: Obtain second root information.

[00185] In this embodiment, the second root information may include at least one
of the following: a second message or a second priority vector, information about a
second port, and configuration information of a port status.

[00186] The second message is a message including information about an optimal
root object. For example, the optimal root object is an optimal master clock or an
optimal root bridge.

[00187] The second port may include at least one of the following: a port for
sending the second message, a port for sending the second priority vector, a port for
sending the second root information, and a port whose port status is a master port, a
designated port, or a sending port.
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[00188] Step 42: Perform a third operation based on the second root information.
[00189] Optionally, the third operation may include at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority
vector, where the second priority vector is the generated second priority vector or the
obtained second priority vector.
[00190] Optionally, in a case that the second root information includes the second
priority vector, the operation of generating a second message may include at least
one of the following:

generating the second message based on the second priority vector;

generating the second message based on the second priority vector and
the configuration information of the port status;

generating the second message based on the second priority vector and a
port status;

generating the second message based on the second priority vector and
the information about the second port; and

generating the second message based on the second priority vector, where
an egress port of the second message satisfies a condition that the second priority
vector is superior to or equal to a port priority vector of the egress port.
[00191] In an implementation, the second priority vector includes information
about the egress port, and the second message may be generated directly based on
the second priority vector.
[00192] In another implementation, the second priority vector includes no port
information, the second message may be generated based on the second priority
vector and the configuration information of the port status, and a port whose port
status is a master port, a designated port, or a sending port is designated as an egress
port for the second message.
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[00193] In another implementation, the second priority vector includes no port
information, the second message may be generated based on the second priority
vector and a port status (for example, a current state of the port), and a port whose
port status is a master port, a designated port, or a sending port is designated as an
egress port for the second message.
[00194] In another implementation, the second priority vector includes no
information about the egress port, and the second message may be generated based
on the second priority vector and the information about the second port.
[00195] In this embodiment of this application, when the second root information
includes the second message, the operation of generating a second priority vector
may include at least one of the following:

generating the second priority vector based on the second message;

generating the second priority vector based on the second message and
the configuration information of the port status;

generating the second priority vector based on the second message and a
port status;

generating the second priority vector based on the second message and
the information about the second port; and

generating, based on the second message and information about a port on
the third communications device, a second priority vector corresponding to each
port.
[00196] In an implementation, the second message includes the information about
the egress port, and the second priority vector may be generated directly based on the
second message.
[00197] In another implementation, the second message includes no port
information, the second priority vector may be generated based on the second
message and the configuration information of the port status, and a port whose port
status is a master port, a designated port, or a sending port is designated as an egress

port for the second message.
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[00198] In another implementation, the second message includes no port
information, the second priority vector may be generated based on the second
message and a port status (for example, a current state of the port), and a port whose
port status is a master port, a designated port, or a sending port is designated as an
egress port for the second message.
[00199] In another implementation, the second message includes no port
information, and the second priority vector may be generated based on the second
message and the information about the second port.
[00200] Optionally, the target port may include one of the following: an egress
port in the second priority vector, an egress port in the second message, a port
specified in the information about the second port, a port whose port status is a
master port, a designated port, or a sending port, and a port with a second priority
vector being superior to or equal to a port priority vector.
[00201] Optionally, in a case that the second root information includes the second
message and the second message includes no egress port information, the operation
of adding egress port information to the obtained second message includes at least
one of the following:

adding the information of the second port to the second message as the
egress port information;

adding information about a port whose port status is a master port, a
designated port, or a sending port to the second message as the egress port
information; and

adding port information of a port with a second priority vector being
superior to or equal to a port priority vector to the second message.
[00202] Optionally, in a case that a second condition is satisfied, the third
communications device may send the second message to the target port and/or
replace the port priority vector of the target port with the second priority vector. The
second condition includes that the second priority vector is superior to or equal to the

port priority vector of the target port.
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[00203] In an implementation, the second priority vector is a second priority
vector of the target port.

[00204] It is easy to understand that according to this embodiment, selection and
obtaining of the optimal root object clock (for example, the optimal master clock or
the optimal root bridge) under a distributed TT structure of the 5G bridge can be
supported.

[00205] Referring to FIG. 4, an embodiment of this application provides an
information control method, applied to a fourth communications device. The fourth
communications device includes but is not limited to one of the following: UE. The
method includes the following steps.

[00206] Step 51: Receive first root information.

[00207] In this embodiment, the first root information may include at least one of
the following: a first message, a message priority vector, a port priority vector of a
first port, a path priority vector of a first root object, information about the first port,
and a path cost of a receiving port.

[00208] Step 52: Perform a fourth operation based on the first root information.
[00209] Optionally, the fourth operation may include at least one of the following:
sending the first root information through a first data channel,;

sending the first root information other than the information about the
first port through the first data channel; and

sending one of the following through the first data channel: a first
message, a message priority vector, a port priority vector of the first port, a path
priority vector of a first root object, a first message and a path cost of a receiving
port, a message priority vector and the path cost of the receiving port, the port
priority vector of the first port and the path cost of the receiving port, and the path
priority vector of the first root object and the path cost of the receiving port.
[00210] In an implementation, the fourth operation includes the operation of
sending the first root information other than the information about the first port
through the first data channel. It is easy to understand that the information about the
first port may be considered to be used for associating with the first data channel by
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the fourth communications device. The fourth communications device may not need
to send the information about the first port.
[00211] Optionally, the first data channel is a data channel associated with the
first port, or a data channel associated with any DS-TT port.
[00212] Optionally, the first port includes a port for receiving the first message.
[00213] Optionally, the first message is a message including information about the
first root object. For example, the first root object may include at least one of the
following: a first master clock and a first root bridge.
[00214] In this embodiment of this application, the fourth communications device
may further: receive second root information from a second data channel; and
perform a seventh operation based on the second root information.
[00215] Optionally, the second data channel is a data channel associated with a
second port, or a data channel associated with any DS-TT port.
[00216] Optionally, the second root information may include at least one of the
following: a second message, a second priority vector, information about a second
port, and configuration information of a port status.
[00217] Optionally, the second port may include at least one of the following: a
port for sending the second message, a port for sending the second priority vector, a
port for sending the second root information, and a port whose port status is a master
port, a designated port, or a sending port.
[00218] Optionally, the seventh operation may include at least one of the
following:

determining information about a second port based on information about
a DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the
second port to a DS-TT; where
[00219] It is easy to understand that according to this embodiment, selection and
obtaining of the optimal root object clock (for example, the optimal master clock or
the optimal root bridge) under a distributed TT structure of the 5G bridge can be
supported.
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[00220] Referring to FIG. 6, an embodiment of this application provides an
information control method, applied to a fifth communications device. The fifth
communications device includes but is not limited to one of the following: a UPF.
The method includes the following steps.
[00221] Step 61: Receive second root information.
[00222] Optionally, the second root information may include at least one of the
following: a second message or a second priority vector, information about a second
port, and configuration information of a port status.
[00223] Optionally, the second port may include at least one of the following: a
port for sending the second message, a port for sending the second priority vector, a
port for sending the second root information, and a port whose port status is a master
port, a designated port, or a sending port.
[00224] Optionally, the second message is a message including information about
the optimal root object. The optimal root object may include at least one of the
following: an optimal master clock and an optimal root bridge.
[00225] Step 62: Perform a fifth operation based on the second root information.
[00226] Optionally, the fifth operation includes at least one of the following:
sending the second root information through a second data channel;
sending the second root information other than information about a
second port through the second data channel; and
sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status; where
[00227] Optionally, the second data channel is a data channel associated with the
second port, or a data channel associated with any DS-TT port.
[00228] In an implementation, the fifth operation includes the operation of
sending the second root information other than the information about the second port
through the second data channel. It is easy to understand that the information about
the second port may be considered to be used for associating with the second data
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channel by the fifth communications device. The fifth communications device may
not need to send the information about the second port.

[00229] In an implementation, the information about the second port includes an
identifier of the second port, for example, a port index of the second port.

[00230] In an implementation, the second message includes at least one of the
following: information about an optimal root object, a path cost of the optimal root
object, and information about an egress port.

[00231] Optionally, a path cost of an optimal root object may be a path cost to the
optimal root object.

[00232] It should be noted that although the second port may be a plurality of
ports, one second message can carry only information about only one egress port,
that is, carrying information about one second port.

[00233] In an implementation, when a plurality of different second messages are
generated, each second message may include information about a different egress
port, and further the different second messages may be sent to second data channels
corresponding to different egress ports.

[00234] In another implementation, the second message includes no information
about the egress port, but an addition second-port information list is sent, where
information about a plurality of second ports may be included. The UPF may copy
the second message based on the second port information list, and then sends the
second message. After receiving the second message carrying no information about
the egress port, the second target end may add the information about the egress port
to the second message based on a current state of the port or the configuration
information of the port status, and then sends the second message. For example, for a
port whose status is a master port state, a designated port state, or a sending port
state, information about the port may be added to the second message and sent
through the port.

[00235] It is easy to understand that according to this embodiment, selection and

obtaining of the optimal root object clock (for example, the optimal master clock or
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the optimal root bridge) under a distributed TT structure of the 5G bridge can be
supported.
[00236] Referring to FIG. 7, an embodiment of this application provides an
information control method, applied to a sixth communications device. The sixth
communications device includes but is not limited to one of the following: an AF.
The method includes the following steps.
[00237] Step 71: Receive a first container or a second container.
[00238] The first container includes first root information. The first root
information may include at least one of the following: a first message, a message
priority vector, a port priority vector of a first port, a path priority vector of a first
root object, information about the first port, and a path cost of a receiving port. The
second container includes second root information. The second root information may
include at least one of the following: a second message or a second priority vector,
information about a second port, and configuration information of a port status.

[00239] Optionally, the first container may include one of the following: a port

management information container and a DS-TT management information container;

[00240] Optionally, the second container may include one of the following: an

NW-TT management information container and a bridge management information

container.

[00241] Optionally, the configuration information of the port status is used for

configuring a status of a port.

[00242] Step 72: Perform a sixth operation based on the first root information

and/or the second root information.

[00243] Optionally, the sixth operation may include at least one of the following:
adding the first root information to the second container for sending; and
adding the second root information to the first container for sending.

[00244] It should be noted that the second priority vector may be referred to as a

designated priority vector (designated priority vector) or a master priority vector

(Master priority vector). The second priority vector is an externally sent priority

vector.
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[00245] Optionally, the configuration information of the port status or port status
information may include any one of the following: identification information of a
port and a state of the port. The state of the port includes one of the following: a
master port state (Master), a designated port state, or a sending port state; and a slave
port state (Slave) or a receiving port state, a passive port state, and an unavailable
port state.
[00246] It is easy to understand that according to this embodiment, selection and
obtaining of the optimal root object clock (for example, the optimal master clock or
the optimal root bridge) under a distributed TT structure of the 5G bridge can be
supported.
[00247] Referring to FIG. 8, an embodiment of this application provides an
information control method, applied to a seventh communications device. The
seventh communications device includes but is not limited to one of the following:
UE. The method includes the following steps.
[00248] Step 81: Receive second root information from a second data channel.
[00249] In this embodiment, the second data channel is a data channel associated
with the second port, or a data channel associated with any DS-TT port.
[00250] Optionally, the second root information may include at least one of the
following: a second message, a second priority vector, information about a second
port, and configuration information of a port status.
[00251]  Optionally, the second port may include at least one of the following: a
port for sending the second message, a port for sending the second priority vector, a
port for sending the second root information, and a port whose port status is a master
port, a designated port, or a sending port.
[00252] Step 82: Perform a seventh operation based on the second root
information.
[00253] Optionally, the seventh operation may include at least one of the
following:

determining information about a second port based on information about
a DS-TT port associated with the second data channel; and
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sending the second root information and/or the information about the
second port to a DS-TT.
[00254] It is easy to understand that according to this embodiment, selection and
obtaining of the optimal root object clock (for example, the optimal master clock or
the optimal root bridge) under a distributed TT structure of the 5G bridge can be
supported.
[00255] The following describes the methods provided in the embodiments of this
application with reference to specific application scenarios.
[00256] In an application scenario 1, as shown in FIG. 9, the process of
determining an optimal clock may include the following steps.
[00257] Step 91: A DS-TT receives a first message. Optionally, the first message
is a message including information about a first root object, and the first root object
includes at least one of the following: a first master clock and a first root bridge.
[00258] In an implementation, the first message may include at least one of the
following: the information of the first root object, a path cost of the first root object
(such as a path cost between a system sending the first message and the first root
object), and information about an egress port.
[00259] Step 92: The DS-TT sends the first message and/or information about a
first port to UE. Optionally, the first port includes a port for receiving the first
message.
[00260] Step 93: The UE sends the first message to a UPF/NW-TT through a first
data channel.
[00261] Optionally, the first data channel is a data channel associated with the
first port, or a data channel associated with any DS-TT port.
[00262] Step 94: The UPF/NW-TT determines an optimal root object based on the
received first message, and generates a second message. Optionally, the second
message is a message including information about the optimal root object, where the
optimal root object includes at least one of the following: optimal master clock

information and an optimal root bridge.
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[00263] Step 95: The UPF/NW-TT sends the second message to the UE through a
second data channel.

[00264] Optionally, the second data channel is a data channel associated with a
second port, or a data channel associated with any DS-TT port. The second port
includes one of the following: a port for sending the second message and a port
whose status is a master port.

[00265] Step 96: The UE sends the second message and/or information about the
second port to the DS-TT. The DS-TT sends the second message to a target port. For
specific operations, refer to the embodiment in FIG. 4. Details are not repeated
herein.

[00266] In an application scenario 2, as shown in FIG. 10, the process of
determining an optimal clock may include the following steps.

[00267] Step 101: A DS-TT receives a first message. Optionally, the first message
is a message including information about a first root object, and the first root object
includes at least one of the following: a first master clock and a first root bridge.
[00268] In an implementation, the first message may include at least one of the
following: the information of the first root object, a path cost of the first root object
(such as a path cost between a system sending the first message and the first root
object), and information about an egress port.

[00269] Step 102: The DS-TT sends a first container to an AF.

[00270] Optionally, the first container includes first root information. The first
root information includes at least one of the following: a first message, a message
priority vector, a port priority vector of a first port, a path priority vector of a first
root object, information about the first port, and a path cost of a receiving port. The
first container includes one of the following: a port management information
container and a DS-TT management information container.

[00271]  Step 103: The AF sends a second container to a UPF/NW-TT.

[00272] Optionally, the second container includes a first message and a message
priority vector. The second container includes one of the following: an NW-TT
management information container and a bridge management information container.
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[00273] Step 104: The UPF/NW-TT determines a master priority vector based on
the received first message and/or the message priority vector.

[00274]  Step 105: The UPF/NW-TT sends a second container to the AF.

[00275] Optionally, the second container includes a master priority vector.

[00276] Step 106: The AF sends a first container to the DS-TT.

[00277] Optionally, the first container includes the master priority vector.

[00278] In an application scenario 3, as shown in FIG. 11, the process of
determining an optimal clock may include the following steps.

[00279] Step 111: A DS-TT receives a first message. Optionally, the first message
is a message including information about a first root object, and the first root object
includes at least one of the following: a first master clock and a first root bridge.
[00280] In an implementation, the first message may include at least one of the
following: the information of the first root object, a path cost of the first root object
(such as a path cost between a system sending the first message and the first root
object), and information about an egress port.

[00281] Step 112: The DS-TT sends the first message and/or information about a
first port to UE. Optionally, the first port includes a port for receiving the first
message.

[00282] Step 113: The UE sends the first message to a UPF/NW-TT through a
first data channel.

[00283] Optionally, the first data channel is a data channel associated with the
first port, or a data channel associated with any DS-TT port.

[00284] Step 114: The UPF/NW-TT determines an optimal root object based on
the received first message, and generates a second message. Optionally, the second
message is a message including information about the optimal root object, where the
optimal root object includes at least one of the following: optimal master clock
information and an optimal root bridge.

[00285] Step 115: The UPF/NW-TT sends the second message to the UE through

a second data channel.
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[00286] Optionally, the second data channel is a data channel associated with a
second port, or a data channel associated with any DS-TT port. The second port
includes one of the following: a port for sending the second message and a port
whose status is a master port.
[00287] Step 116: The UE sends the second message and/or information about the
second port to the DS-TT.
[00288] Step 117: The UPF/NW-TT sends a second container to an AF.
[00289] Optionally, the second container includes port status information. The
second container includes one of the following: an NW-TT management information
container and a bridge management information container.
[00290] Step 118: The AF sends a second container to the DS-TT. Optionally, the
second container includes port status information.
[00291] Referring to FIG. 12, an embodiment of this application provides an
information control apparatus, applied to a first communications device. As shown in
FIG. 12, the information control apparatus 120 includes:

a first receiving module 121, configured to receive a first message, where
the first message is a message including information about a first root object; and

a first execution module 122, configured to perform a first operation.
[00292] The first operation includes at least one of the following:

generating a message priority vector based on a first port and/or the first
message;

discarding the first message; and

performing a second-type operation of the first operation; where

the second-type operation of the first operation includes at least one of
the following:

generating a path priority vector of the first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating a path
priority vector of the first root object based on the message priority vector and/or a
path cost of a receiving port;

sending first root information to a first target end; and

53



10

15

20

25

replacing a port priority vector of the first port with the message priority
vector.
[00293] The first port includes a port for receiving the first message; and

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port.
[00294]  Optionally, the first execution module 122 is specifically configured to:

in a case that a first condition is satisfied, perform the second-type
operation of the first operation; where

the first condition includes that the message priority vector is superior to
or equal to the port priority vector of the first port.
[00295]  Optionally, the first execution module 122 is specifically configured to:

if a second condition is satisfied, discard the first message;

and/or,

in a case that the second condition is satisfied, skip performing the
second-type operation of the first operation; where

the second condition includes that the port priority vector of the first port
is superior to or equal to the message priority vector.
[00296] Optionally, the first root information is included in the second container
for sending.
[00297] The first container includes one of the following: a port management
information container of the first port and a management information container of a
device-side time-sensitive networking adapter DS-TT.
[00298] Optionally, the first root information is sent to the first target end through
a first data channel.
[00299] The first data channel is a data channel associated with the first port, or a

data channel associated with any DS-TT port.
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[00300] Optionally, the first target end includes at least one of the following: a
terminal, a user plane function UPF, a network side time-sensitive networking
adapter NW-TT, and an access function AF.
[00301] Optionally, the first receiving module 121 is further configured to obtain
second root information, where the second root information includes at least one of
the following: a second message or a second priority vector, information about a
second port, and configuration information of a port status; and

the first execution module 122 is specifically configured to: perform a
third operation based on the second root information.
[00302] The third operation includes at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority
vector, where the second priority vector is the generated second priority vector or the
obtained second priority vector.
[00303] The second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose status is a master port, a designated
port, or a sending port; and

the second message is a message including information about an optimal
root object.
[00304] In this embodiment, the information control apparatus 120 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
2 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.
[00305] Referring to FIG. 13, an embodiment of this application provides an
information control apparatus, applied to a second communications device. As
shown in FIG. 13, the information control apparatus 130 includes:
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a second receiving module 131, configured to receive first root
information; and

a second execution module 132, configured to perform a second
operation based on the first root information.
[00306] The second operation includes at least one of the following:

generating a message priority vector based on a first message and/or a
first port;

generating a path priority vector of a first root object based on the first
port, the first message, and/or a path cost of a receiving port, or generating the path
priority vector of the first root object based on a message priority vector and/or the
path cost of the receiving port, or generating the path priority vector of the first root
object based on a port priority vector of the first port and/or the path cost of the
receiving port; and

performing a second-type operation of the second operation.
[00307] The second-type operation of the second operation includes at least one
of the following:

determining an optimal root object;

determining second root information; and

sending the second root information to a second target end.
[00308] The first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port;

the first message is a message including information about the first root
object;

the first port includes a port for receiving the first message;

the second root information includes at least one of the following: a
second message, a second priority vector, information about a second port, and

configuration information of a port status;
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the second message is a message including information about the optimal
root object;

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose status is a master port, a designated
port, or a sending port; and

the second priority vector is a priority vector that includes the
information about the optimal root object.
[00309] Optionally, the second execution module 132 is further configured to:

in a case that a first condition is satisfied, perform a second-type
operation of the second operation, where the first condition includes at least one of
the following: the path priority vector of the first root object is superior to or equal to
a system priority vector, and the message priority vector is superior to or equal to the
port priority vector of the first port; and/or

in a case that a second condition is satisfied, perform an operation of
determining the information about the second port, where the second condition
includes: a second priority vector of the second port is superior to or equal to a port
priority vector of the second port; and/or

in a case that a second priority vector of a port is superior to or equal to a
port priority vector of the port, set a state of the port to be a master port state, a
designated port state, or a sending port state; and/or

in a case that a third condition is satisfied, sending the second root
information to the second target end; where the third condition includes: the second
port is a port on a DS-TT.
[00310] Optionally, the second root information is included in a second container
for sending.
[00311] The second container includes one of the following: an NW-TT
management information container and a bridge management information container.
[00312] Optionally, the second root information is sent to the second target end
through a second data channel.
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[00313] The second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port.
[00314] Optionally, the second target end includes at least one of the following: a
terminal, a UPF, a DS-TT, and an AF.
[00315] In this embodiment, the information control apparatus 130 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
3 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.
[00316] Referring to FIG. 14, an embodiment of this application provides an
information control apparatus, applied to a third communications device. As shown
in FIG. 14, the information control apparatus 140 includes:

an obtaining module 141, configured to obtain second root information,
where the second root information includes at least one of the following: a second
message or a second priority vector, information about a second port, and
configuration information of a port status; and

a third execution module 142, configured to perform a third operation
based on the second root information.
[00317] The third operation includes at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority
vector, where the second priority vector is the generated second priority vector or the
obtained second priority vector.
[00318] The second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a

designated port, or a sending port; and
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the second message is a message including information about an optimal
root object.
[00319] Optionally, in a case that the second root information includes the second
priority vector, the third execution module 142 is further configured to perform one
of the following:

generating the second message based on the second priority vector;

generating the second message based on the second priority vector and
the configuration information of the port status;

generating the second message based on the second priority vector and a
port status;

generating the second message based on the second priority vector and
the information about the second port; and

generating the second message based on the second priority vector, where
an egress port of the second message satisfies a condition that the second priority
vector is superior to or equal to a port priority vector of the egress port.
[00320] Optionally, in a case that the second root information includes the second
message, the third execution module 142 is further configured to perform one of the
following:

generating the second priority vector based on the second message;

generating the second priority vector based on the second message and
the configuration information of the port status;

generating the second priority vector based on the second message and a
port status;

generating the second priority vector based on the second message and
the information about the second port; and

generating, based on the second message and information about a port on
the third communications device, a second priority vector corresponding to each
port.
[00321] Optionally, the target port includes one of the following: an egress port in
the second priority vector, an egress port in the second message, a port specified in
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the information about the second port, a port whose port status is a master port, a
designated port, or a sending port, and a port with a second priority vector being
superior to or equal to a port priority vector.
[00322] Optionally, in a case that the second root information includes the second
message and the second message includes no egress port information, the third
execution module 142 is further configured to perform at least one of the following:

adding the information of the second port to the second message as the
egress port information;

adding information about a port whose port status is a master port, a
designated port, or a sending port to the second message as the egress port
information; and

adding port information of a port with a second priority vector being
superior to or equal to a port priority vector to the second message.
[00323] Optionally, the third execution module 142 is further configured to: in a
case that a second condition is satisfied, send the second message to the target port
and/or replace the port priority vector of the target port with the second priority
vector.
[00324] The second condition includes that the second priority vector is superior
to or equal to the port priority vector of the target port.
[00325] In this embodiment, the information control apparatus 140 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
4 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.
[00326] Referring to FIG. 15, an embodiment of this application provides an
information control apparatus, applied to a fourth communications device. As shown
in FIG. 15, the information control apparatus 150 includes:

a third receiving module 151, configured to receive first root information;
and

a fourth execution module 152, configured to perform a fourth operation
based on the first root information.
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[00327] The fourth operation includes at least one of the following:

sending the first root information through a first data channel;

sending the first root information other than information about a first port
through the first data channel; and

sending one of the following through the first data channel: a first
message, a message priority vector, a port priority vector of the first port, a path
priority vector of a first root object, a first message and/or a path cost of a receiving
port, a message priority vector and the path cost of the receiving port, the port
priority vector of the first port and the path cost of the receiving port, and the path
priority vector of the first root object and the path cost of the receiving port; where

the first root information includes at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, the information about the first port, and
the path cost of the receiving port.
[00328] The first data channel is a data channel associated with the first port, or a
data channel associated with any DS-TT port.
[00329] The first port includes a port for receiving the first message; and

the first message is a message including information about the first root
object.
[00330] Optionally, the third receiving module 151 is further configured to
receive second root information from a second data channel; and

the fourth execution module 152 is further configured to: perform a
seventh operation based on the second root information.
[00331] The seventh operation includes at least one of the following:

determining information about a second port based on information about
a DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the
second port to a DS-TT.
[00332] The second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port;
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the second root information includes at least one of the following: a
second message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose status is a master port, a designated
port, or a sending port.

[00333] In this embodiment, the information control apparatus 150 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
5 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.

[00334] Referring to FIG. 16, an embodiment of this application provides an
information control apparatus, applied to a fifth communications device. As shown
in FIG. 16, the information control apparatus 160 includes:

a fourth receiving module 161, configured to receive second root
information; and

a fifth execution module 162, configured to perform a fifth operation
based on the second root information.

[00335] The performing a fifth operation includes at least one of the following:
sending the second root information through a second data channel;

sending the second root information other than information about a
second port through the second data channel; and

sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status.

[00336] The second root information includes at least one of the following: the
second message or the second priority vector, the information about the second port,

and the configuration information of the port status;
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the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose status is a master port, a designated
port, or a sending port;

the second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port; and

the second message is a message including information about an optimal
root object.

[00337] Optionally, the configuration information of the port status or port status
information includes any one of the following: identification information of a port
and a state of the port.

[00338] The state of the port includes one of the following: a master port state, a
designated port state, or a sending port state; and a slave port state or a receiving port
state, a passive port state, and an unavailable port state.

[00339] In this embodiment, the information control apparatus 160 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
6 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.

[00340] Referring to FIG. 17, an embodiment of this application provides an
information control apparatus, applied to a sixth communications device. As shown
in FIG. 17, the information control apparatus 170 includes:

a fifth receiving module 171, configured to receive a first container or a
second container, where the first container includes first root information, the first
root information includes at least one of the following: a first message, a message
priority vector, a port priority vector of a first port, a path priority vector of a first
root object, information about the first port, and a path cost of the receiving port, the
second container includes second root information, and the second root information
includes at least one of the following: a second message or a second priority vector,

information about a second port, and configuration information of a port status; and
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a sixth execution module 171, configured to perform a sixth operation
based on the first root information and/or the second root information.
[00341] The sixth operation includes at least one of the following:

adding the first root information to the second container for sending; and

adding the second root information to the first container for sending;
where

the first container includes one of the following: a port management
information container and a DS-TT management information container;

the second container includes one of the following: an NW-TT
management information container and a bridge management information container;
and

the configuration information of the port status is used for configuring a
status of a port.
[00342] In this embodiment, the information control apparatus 170 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
7 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.
[00343] Referring to FIG. 18, an embodiment of this application provides an
information control apparatus, applied to a seventh communications device. As
shown in FIG. 18, the information control apparatus 180 includes:

a sixth receiving module 181, configured to receive second root
information from a second data channel; and

a seventh execution module 182, configured to perform a seventh
operation based on the second root information.
[00344] The seventh operation includes at least one of the following:

determining information about a second port based on information about
a DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the

second port to a DS-TT.
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[00345] The second data channel is a data channel associated with the second port,
or a data channel associated with any DS-TT port; and

the second root information includes at least one of the following: a
second message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port includes at least one of the following: a port for sending
the second message, a port for sending the second priority vector, a port for sending
the second root information, and a port whose port status is a master port, a
designated port, or a sending port.
[00346] In this embodiment, the information control apparatus 180 is capable of
implementing the processes implemented in the method embodiment shown in FIG.
8 of this application, with the same beneficial effects achieved. To avoid repetition,
details are not described herein again.
[00347] Referring to FIG. 19, FIG. 19 is a schematic structural diagram of another
communications device according to an embodiment of this application. As shown in
FIG. 19, the communications device 190 includes a processor 191, a memory 192,
and a computer program stored in the memory 192 and capable of running on the
processor. The components of the communications device 190 are coupled together
by using the bus interface 193. When the computer program is executed by the
processor 191, the processes implemented in any one of the method embodiments
shown in FIG. 2 to FIG. 8 can be implemented, with the same technical effects
achieved. To avoid repetition, details are not described herein again.
[00348] An embodiment of this application further provides a computer-readable
storage medium, where a computer program is stored in the computer-readable
storage medium. When the computer program is executed by a processor, the
processes implemented in any one of the method embodiments shown in FIG. 2 to
FIG. 8 can be implemented, with the same technical effects achieved. To avoid
repetition, details are not described herein again. The computer-readable storage

medium is, for example, a read-only memory (Read-Only Memory, ROM), a random
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access memory (Random Access Memory, RAM), a magnetic disk, or an optical
disc.

[00349] It should be noted that the terms "include", "comprise", or any of their
variants are intended to cover a non-exclusive inclusion, such that a process, a
method, an article, or an apparatus that includes a list of elements not only includes
those elements but also includes other elements that are not expressly listed, or
further includes elements inherent to such process, method, article, or apparatus. In
absence of more constraints, an element preceded by "includes a..." does not
preclude the existence of other identical elements in the process, method, article, or
apparatus that includes the element.

[00350] According to the foregoing description of the implementations, a person
skilled in the art may clearly understand that the methods in the foregoing
embodiments may be implemented by using software in combination with a
necessary common hardware platform, and certainly may alternatively be
implemented by using hardware. However, in most cases, the former is a preferred
implementation. Based on such an understanding, the technical solutions of this
application essentially or the part contributing to the prior art may be implemented in
a form of a software product. The software product is stored in a storage medium
(such as a ROM/RAM, a magnetic disk, or an optical disc), and includes several
instructions for instructing a terminal (which may be a mobile phone, a computer, a
server, an air conditioner, a network device, or the like) to perform the methods
described in the embodiments of this application.

[00351] The foregoing describes the embodiments of this application with
reference to the accompanying drawings. However, this application is not limited to
the foregoing specific embodiments. The foregoing specific embodiments are merely
illustrative rather than restrictive. As instructed by this application, persons of
ordinary skill in the art may develop many other manners without departing from
principles of this application and the protection scope of the claims, and all such

manners fall within the protection scope of this application.
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CLAIMS

What is claimed is:

1. An information control method, applied to a first communications device and
comprising:

receiving a first message, wherein the first message is a message comprising
information about a first root object; and

performing a first operation; wherein

the first operation comprises at least one of the following:

generating a message priority vector based on a first port and/or the first
message;

discarding the first message; and

performing a second-type operation of the first operation; wherein

the second-type operation of the first operation comprises at least one of the
following:

generating a path priority vector of the first root object based on the first port,
the first message, and/or a path cost of a receiving port, or generating a path priority
vector of the first root object based on the message priority vector and/or a path cost
of a receiving port;

sending first root information to a first target end; and

replacing a port priority vector of the first port with the message priority vector;
wherein

the first port comprises a port for receiving the first message; and

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port.

2. The method according to claim 1, wherein the performing a first operation

comprises:
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in a case that a first condition is satisfied, performing the second-type operation
of the first operation; wherein

the first condition comprises that the message priority vector is superior to or
equal to the port priority vector of the first port.

3. The method according to claim 1, wherein the discarding the first message
comprises:

in a case that a second condition is satisfied, discarding the first message;

and/or, the method further comprises:

in a case that the second condition is satisfied, skipping performing the
second-type operation of the first operation; wherein

the second condition comprises that the port priority vector of the first port is
superior to or equal to the message priority vector.

4. The method according to claim 1, wherein the first root information is
comprised in a first container for sending; and

the first container comprises one of the following: a port management
information container of the first port and a management information container of a
device-side time-sensitive networking adapter DS-TT.

5. The method according to claim 1, wherein the first root information is sent to
the first target end through a first data channel; and

the first data channel is a data channel associated with the first port, or a data
channel associated with any DS-TT port.

6. The method according to claim 1, wherein the first target end comprises at
least one of the following: a terminal, a user plane function UPF, a network side
time-sensitive networking adapter NW-TT, and an access function AF.

7. The method according to claim 1, further comprising:

obtaining second root information, wherein the second root information
comprises at least one of the following: a second message or a second priority vector,
information about a second port, and configuration information of a port status; and

performing a third operation based on the second root information; wherein

the third operation comprises at least one of the following:
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adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority vector,
wherein the second priority vector is the generated second priority vector or the
obtained second priority vector; wherein

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port; and

the second message is a message comprising information about an optimal root
object.

8. An information control method, applied to a second communications device
and comprising:

receiving first root information; and

performing a second operation based on the first root information; wherein

the second operation comprises at least one of the following:

generating a message priority vector based on a first message and/or a first port;

generating a path priority vector of a first root object based on the first port, the
first message, and/or a path cost of a receiving port, or generating the path priority
vector of the first root object based on a message priority vector and/or the path cost
of the receiving port, or generating the path priority vector of the first root object
based on a port priority vector of the first port and/or the path cost of the receiving
port; and

performing a second-type operation of the second operation; wherein

the second-type operation of the second operation comprises at least one of the
following:

determining an optimal root object;

determining second root information; and
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sending the second root information to a second target end; wherein

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port;

the first message is a message comprising information about the first root
object;

the first port comprises a port for receiving the first message;

the second root information comprises at least one of the following: a second
message, a second priority vector, information about a second port, and
configuration information of a port status;

the second message is a message comprising information about the optimal root
object;

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port; and

the second priority vector is a priority vector that comprises the information
about the optimal root object.

9. The method according to claim 8, wherein the performing a second operation
comprises:

in a case that a first condition is satisfied, performing a second-type operation
of the second operation, wherein the first condition comprises at least one of the
following: the path priority vector of the first root object is superior to or equal to a
system priority vector, and the message priority vector is superior to or equal to the
port priority vector of the first port;

and/or

in a case that a second condition is satisfied, performing an operation of

determining the information about the second port, wherein the second condition
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comprises: a second priority vector of the second port is superior to or equal to a port
priority vector of the second port;

and/or

in a case that a second priority vector of a port is superior to or equal to a port
priority vector of the port, setting a state of the port to be a master port state, a
designated port state, or a sending port state;

and/or,

in a case that a third condition is satisfied, sending the second root information
to the second target end; wherein the third condition comprises: the second port is a
port on a DS-TT.

10. The method according to claim 8, wherein the second root information is
comprised in a second container for sending; and

the second container comprises one of the following: an NW-TT management
information container and a bridge management information container.

11. The method according to claim 8, wherein the second root information is
sent to the second target end through a second data channel; and

the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port.

12. The method according to claim 8, wherein the second target end comprises
at least one of the following: a terminal, a UPF, a DS-TT, and an AF.

13. An information control method, applied to a third communications device
and comprising:

obtaining second root information, wherein the second root information
comprises at least one of the following: a second message or a second priority vector,
information about a second port, and configuration information of a port status; and

performing a third operation based on the second root information; wherein

the third operation comprises at least one of the following:

adding egress port information to the obtained second message;

generating a second message;

sending the second message to a target port;
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generating a second priority vector; and

replacing a port priority vector of the target port with a second priority vector,
wherein the second priority vector is the generated second priority vector or the
obtained second priority vector; wherein

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port; and

the second message is a message comprising information about an optimal root
object.

14. The method according to claim 13, wherein in a case that the second root
information comprises the second priority vector, the operation of generating a
second message comprises at least one of the following:

generating the second message based on the second priority vector;

generating the second message based on the second priority vector and the
configuration information of the port status;

generating the second message based on the second priority vector and a port
status;

generating the second message based on the second priority vector and the
information about the second port; and

generating the second message based on the second priority vector, wherein an
egress port of the second message satisfies a condition that the second priority vector
1s superior to or equal to a port priority vector of the egress port.

15. The method according to claim 13, wherein in a case that the second root
information comprises the second message, the operation of generating a second
priority vector comprises one of the following:

generating the second priority vector based on the second message;

generating the second priority vector based on the second message and the

configuration information of the port status;
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generating the second priority vector based on the second message and a port
status;

generating the second priority vector based on the second message and the
information about the second port; and

generating, based on the second message and information about a port on the
third communications device, a second priority vector corresponding to each port.

16. The method according to claim 13, wherein the target port comprises one of
the following: an egress port in the second priority vector, an egress port in the
second message, a port specified in the information about the second port, a port
whose port status is a master port, a designated port, or a sending port, and a port
with a second priority vector being superior to or equal to a port priority vector.

17. The method according to claim 13, wherein in a case that the second root
information comprises the second message and the second message comprises no
egress port information, the operation of adding egress port information to the
obtained second message comprises at least one of the following:

adding the information of the second port to the second message as the egress
port information;

adding information about a port whose port status is a master port, a designated
port, or a sending port to the second message as the egress port information; and

adding port information of a port with a second priority vector being superior to
or equal to a port priority vector to the second message.

18. The method according to claim 13, wherein the operation of sending the
second message to a target port and/or replacing a port priority vector of the target
port with a second priority vector comprises:

in a case that a second condition is satisfied, sending the second message to the
target port and/or replacing the port priority vector of the target port with the second
priority vector; wherein

the second condition comprises that the second priority vector is superior to or

equal to the port priority vector of the target port.
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19. An information control method, applied to a fourth communications device
and comprising:

receiving first root information; and

performing a fourth operation based on the first root information; wherein

the fourth operation comprises at least one of the following:

sending the first root information through a first data channel;

sending the first root information other than information about a first port
through the first data channel; and

sending one of the following through the first data channel: a first message, a
message priority vector, a port priority vector of the first port, a path priority vector
of a first root object, a first message and/or a path cost of a receiving port, a message
priority vector and the path cost of the receiving port, the port priority vector of the
first port and the path cost of the receiving port, and the path priority vector of the
first root object and the path cost of the receiving port; wherein

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, the information about the first port, and
the path cost of the receiving port;

the first data channel is a data channel associated with the first port, or a data
channel associated with any DS-TT port;

the first port comprises a port for receiving the first message; and

the first message is a message comprising information about the first root
object.

20. The method according to claim 19, further comprising:

receiving second root information from a second data channel; and

performing a seventh operation based on the second root information; wherein

the seventh operation comprises at least one of the following:

determining information about a second port based on information about a

DS-TT port associated with the second data channel; and
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sending the second root information and/or the information about the second
port to a DS-TT; wherein

the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port;

the second root information comprises at least one of the following: a second
message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port.

21. An information control method, applied to a fifth communications device
and comprising:

receiving second root information; and

performing a fifth operation based on the second root information; wherein

the fifth operation comprises at least one of the following:

sending the second root information through a second data channel;

sending the second root information other than information about a second port
through the second data channel; and

sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status; wherein

the second root information comprises at least one of the following: the second
message or the second priority vector, the information about the second port, and the
configuration information of the port status;

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port;
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the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port; and

the second message is a message comprising information about an optimal root
object.

22. An information control method, applied to a sixth communications device
and comprising:

receiving a first container or a second container, wherein the first container
comprises first root information, the first root information comprises at least one of
the following: a first message, a message priority vector, a port priority vector of a
first port, a path priority vector of a first root object, information about the first port,
and a path cost of the receiving port, the second container comprises second root
information, and the second root information comprises at least one of the following:
a second message or a second priority vector, information about a second port, and
configuration information of a port status; and performing a sixth operation based on
the first root information and/or the second root information; wherein

the sixth operation comprises at least one of the following:

adding the first root information to the second container for sending; and

adding the second root information to the first container for sending; wherein

the first container comprises one of the following: a port management
information container and a DS-TT management information container;

the second container comprises one of the following: an NW-TT management
information container and a bridge management information container; and

the configuration information of the port status is used for configuring a status
of a port.

23. The method according to claim 22, wherein the configuration information of
the port status or port status information comprises any one of the following:
identification information of a port and a state of the port; and

the state of the port comprises one of the following: a master port state, a
designated port state, or a sending port state; and a slave port state or a receiving port
state, a passive port state, and an unavailable port state.
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24. An information control method, applied to a seventh communications
device and comprising:

receiving second root information from a second data channel; and

performing a seventh operation based on the second root information; wherein

the seventh operation comprises at least one of the following:

determining information about a second port based on information about a
DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the second
port to a DS-TT; wherein

the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port;

the second root information comprises at least one of the following: a second
message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port.

25. An information control apparatus, applied to a first communications device
and comprising:

a first receiving module, configured to receive a first message, wherein the first
message is a message comprising information about a first root object; and

a first execution module, configured to perform a first operation; wherein

the first operation comprises at least one of the following:

generating a message priority vector based on a first port and/or the first
message;

discarding the first message; and

performing a second-type operation of the first operation; wherein

the second-type operation of the first operation comprises at least one of the
following:
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generating a path priority vector of the first root object based on the first port,
the first message, and/or a path cost of a receiving port, or generating a path priority
vector of the first root object based on the message priority vector and/or a path cost
of a receiving port;

sending first root information to a first target end; and

replacing a port priority vector of the first port with the message priority vector;
wherein

the first port comprises a port for receiving the first message; and

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port.

26. An information control apparatus, applied to a second communications
device and comprising:

a second receiving module, configured to receive first root information; and

a second execution module, configured to perform a second operation based on
the first root information; wherein

the second operation comprises at least one of the following:

generating a message priority vector based on a first message and/or a first port;

generating a path priority vector of a first root object based on the first port, the
first message, and/or a path cost of a receiving port, or generating the path priority
vector of the first root object based on a message priority vector and/or the path cost
of the receiving port, or generating the path priority vector of the first root object
based on a port priority vector of the first port and/or the path cost of the receiving
port; and

performing a second-type operation of the second operation; wherein

the second-type operation of the second operation comprises at least one of the
following:

determining an optimal root object;

determining second root information; and
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sending the second root information to a second target end; wherein

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, information about the first port, and the
path cost of the receiving port;

the first message is a message comprising information about the first root
object;

the first port comprises a port for receiving the first message;

the second root information comprises at least one of the following: a second
message, a second priority vector, information about a second port, and
configuration information of a port status;

the second message is a message comprising information about the optimal root
object;

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port; and

the second priority vector is a priority vector that comprises the information
about the optimal root object.

27. An information control apparatus, applied to a third communications device
and comprising:

an obtaining module, configured to obtain second root information, wherein the
second root information comprises at least one of the following: a second message or
a second priority vector, information about a second port, and configuration
information of a port status; and

a third execution module, configured to perform a third operation based on the
second root information; wherein

the third operation comprises at least one of the following:

adding egress port information to the obtained second message;

generating a second message;
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sending the second message to a target port;

generating a second priority vector; and

replacing a port priority vector of the target port with a second priority vector,
wherein the second priority vector is the generated second priority vector or the
obtained second priority vector; wherein

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port; and

the second message is a message comprising information about an optimal root
object.

28. An information control apparatus, applied to a fourth communications
device and comprising:

a third receiving module, configured to receive first root information; and

a fourth execution module, configured to perform a fourth operation based on
the first root information; wherein

the fourth operation comprises at least one of the following:

sending the first root information through a first data channel;

sending the first root information other than information about a first port
through the first data channel; and

sending one of the following through the first data channel: a first message, a
message priority vector, a port priority vector of the first port, a path priority vector
of a first root object, a first message and/or a path cost of a receiving port, a message
priority vector and the path cost of the receiving port, the port priority vector of the
first port and the path cost of the receiving port, and the path priority vector of the
first root object and the path cost of the receiving port; wherein

the first root information comprises at least one of the following: the first
message, the message priority vector, the port priority vector of the first port, the
path priority vector of the first root object, the information about the first port, and
the path cost of the receiving port;
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the first data channel is a data channel associated with the first port, or a data
channel associated with any DS-TT port;

the first port comprises a port for receiving the first message; and

the first message is a message comprising information about the first root
object.

29. An information control apparatus, applied to a fifth communications device
and comprising:

a fourth receiving module, configured to receive second root information; and

a fifth execution module, configured to perform a fifth operation based on the
second root information; wherein

the fifth operation comprises at least one of the following:

sending the second root information through a second data channel;

sending the second root information other than information about a second port
through the second data channel; and

sending one of the following through the second data channel: a second
message, a second priority vector, the second message and configuration information
of a port status, and the second priority vector and the configuration information of
the port status; wherein

the second root information comprises at least one of the following: the second
message or the second priority vector, the information about the second port, and the
configuration information of the port status;

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port;

the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port; and

the second message is a message comprising information about an optimal root

object.
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30. An information control apparatus, applied to a sixth communications device
and comprising:

a fifth receiving module, configured to receive a first container or a second
container, wherein the first container comprises first root information, the first root
information comprises at least one of the following: a first message, a message
priority vector, a port priority vector of a first port, a path priority vector of a first
root object, information about the first port, and a path cost of the receiving port, the
second container comprises second root information, and the second root
information comprises at least one of the following: a second message or a second
priority vector, information about a second port, and configuration information of a
port status; and

a sixth execution module, configured to perform a sixth operation based on the
first root information and/or the second root information; wherein

the sixth operation comprises at least one of the following:

adding the first root information to the second container for sending; and

adding the second root information to the first container for sending; wherein

the first container comprises one of the following: a port management
information container and a DS-TT management information container;

the second container comprises one of the following: an NW-TT management
information container and a bridge management information container; and

the configuration information of the port status is used for configuring a status
of a port.

31. An information control apparatus, applied to a seventh communications
device and comprising:

a sixth receiving module, configured to receive second root information from a
second data channel; and

a seventh execution module, configured to perform a seventh operation based
on the second root information; wherein

the seventh operation comprises at least one of the following:
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determining information about a second port based on information about a
DS-TT port associated with the second data channel; and

sending the second root information and/or the information about the second
port to a DS-TT; wherein

the second data channel is a data channel associated with the second port, or a
data channel associated with any DS-TT port;

the second root information comprises at least one of the following: a second
message, a second priority vector, the information about the second port, and
configuration information of a port status; and

the second port comprises at least one of the following: a port for sending the
second message, a port for sending the second priority vector, a port for sending the
second root information, and a port whose port status is a master port, a designated
port, or a sending port.

32. A communications device, comprising a processor, a memory, and a
computer program stored in the memory and capable of running on the processor,
wherein when the computer program is executed by the processor, the steps of the
information control method according to any one of claims 1 to 7 are implemented,
or the steps of the information control method according to any one of claims 8 to 12
are implemented, or the steps of the information control method according to any
one of claims 13 to 18 are implemented, or the steps of the information control
method according to claim 19 or 20 are implemented, or the steps of the information
control method according to claim 21 are implemented, or the steps of the
information control method according to claim 22 or 23 are implemented, or the
steps of the information control method according to claim 24 are implemented.

33. A computer-readable storage medium, wherein the computer-readable
storage medium stores a computer program, and when the computer program is
executed by a processor, the steps of the information control method according to
any one of claims 1 to 7 are implemented, or the steps of the information control
method according to any one of claims 8 to 12 are implemented, or the steps of the
information control method according to any one of claims 13 to 18 are implemented,
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or the steps of the information control method according to claim 19 or 20 are
implemented, or the steps of the information control method according to claim 21
are implemented, or the steps of the information control method according to claim
22 or 23 are implemented, or the steps of the information control method according
to claim 24 are implemented.

34. A computer program product, wherein the computer program product is
executed by at least one processor to implement the steps of the information control
method according to any one of claims 1 to 7, or the steps of the information control
method according to any one of claims 8 to 12, or the steps of the information
control method according to any one of claims 13 to 18, or the steps of the
information control method according to claim 19 or 20, or the steps of the
information control method according to claim 21, or the steps of the information
control method according to claim 22 or 23, or the steps of the information control
method according to claim 24.

35. A communications device, configured to perform the steps of the
information control method according to any one of claims 1 to 7, or the steps of the
information control method according to any one of claims 8 to 12, or the steps of
the information control method according to any one of claims 13 to 18, or the steps
of the information control method according to claim 19 or 20, or the steps of the
information control method according to claim 21, or the steps of the information
control method according to claim 22 or 23, or the steps of the information control

method according to claim 24.
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