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COMMUNICATION METHOD, APPARATUS, SYSTEM AND
VEHICLE

TECHNICAL FIELD

[0001] This application relates to the field of audio transmission, and more specifically, to a

communication method, apparatus, and system, and a vehicle.

BACKGROUND

[0002] A wired audio system of a vehicle usually includes one audio control device and a
plurality of audio devices. The audio control device and the plurality of audio devices are typically
connected in a daisy chain networking manner. The audio control device sends, through an audio
bus, audio data that needs to be played to one or more audio devices for playing. The audio devices
transmit collected audio data to the audio control device through the audio bus.

[0003] To implement audio data transmission between the audio control device and the audio
devices, before data transmission, secondary nodes in the plurality of audio devices need to be
clock-synchronized with a primary node in the audio control device, and be discovered by the
primary node to access an audio bus system. When the audio control device and the plurality of
audio devices are connected in the daisy chain networking manner, how to quickly discover the

secondary node in the audio bus system becomes an urgent problem to be resolved.

SUMMARY

[0004] This application provides a communication method, apparatus, and system, and a
vehicle, to improve efficiency of clock synchronization between a primary node and a plurality of
secondary nodes, and accelerate a speed of discovering a secondary node by the primary node.

[0005] According to a first aspect, a communication method is provided, where the method is
applied to a first secondary node, and the method includes: receiving a first discovery frame, where
the first discovery frame carries first synchronization information, and the first synchronization
information is for clock synchronization; and sending a second discovery frame after the first
discovery frame is received, where the second discovery frame carries second synchronization
information, and the second synchronization information is for clock synchronization, where the

first secondary node is in an undiscovered state.
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[0006] For example, the receiving the first discovery frame includes: directly receiving the
first discovery frame from a primary node, or receiving, by using one or more secondary nodes,

the first discovery frame sent by the primary node. The sending the second discovery frame
includes: directly sending the second discovery frame to the second secondary node, or sending
the second discovery frame to the second secondary node by using one or more secondary nodes.

[0007] The second secondary node is connected to the primary node at least via the first
secondary node. The second secondary node may be a tail secondary node in a daisy chain
networking including the primary node and a plurality of secondary nodes including the first
secondary node and the second secondary node, or may be any secondary node between the first
secondary node and the tail secondary node. In this application, in a link including the primary
node and the plurality of secondary nodes, a link on which a secondary node transmits information
to the primary node or toward the primary node is an uplink, and a link on which the secondary
node transmits information to a secondary node away from the primary node is a downlink. In
addition, a link on which the primary node transmits information to a secondary node is a downlink.
For example, the first secondary node is located on an uplink of the second secondary node, the
second secondary node is located on a downlink of the first secondary node, and the first secondary
node and the second secondary node are located on a downlink of the primary node.

[0008] In this application, a process of discovering the secondary node includes a process in
which the primary node detects the secondary node and assigns an identity (identity, 1D) to the
secondary node. The identity can be used for control and interrupt reporting. After a secondary
node is discovered, the primary node may send data to the node or receive data from the secondary
node.

[0009] For example, that the first secondary node is in an undiscovered state may include: a
state in which no identity is assigned to the first secondary node; or a state in which the first
secondary node sets an unassigned identity carried in a discovery frame as an identity of the first
secondary node, and after sending a response frame to the primary node. That the first secondary
node is in a discovered state may include a state when and after the first secondary node receives
the discovery frame that carries an identity different from the identity of the first secondary node.
That the first secondary node is in the undiscovered state may also be understood as that the first
secondary node in the undiscovered state has at least one of the following features: No identity is
assigned to the first secondary node; or the first secondary node sets an unassigned identity carried
in a discovery frame as the identity of the first secondary node, and after sending a response frame
to the primary node, the first secondary node does not receive a discovery frame that carries the
identity different from the identity of the first secondary node. That the first secondary node is in
a discovered state may also be understood as that the first secondary node in a discovered state
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may include the following feature: receiving the discovery frame that carries an identity different
from the identity of the first secondary node.

[0010] For example, the sending the second discovery frame after the first discovery frame is
received includes any one of the following: sending the second discovery frame before sending
the response frame to the primary node based on the first discovery frame; sending the second
discovery frame upon sending the response frame to the primary node based on the first discovery
frame; or sending the second discovery frame after sending the response frame to the primary node
based on the first discovery frame, but before the first secondary node receives a discovery frame
that is sent by the primary node and that carries another identity that is not assigned to a secondary
node.

[0011] The sending the response frame to the primary node based on the first discovery frame
may include: setting, by the first secondary node, the identity carried in the first discovery frame
as the identity of the first secondary node, and sending the response frame to the primary node; or
setting, by the first secondary node, the identity carried in the first discovery frame as the identity
of the first secondary node, completing clock synchronization by the first secondary node based
on the first synchronization information, and sending the response frame to the primary node.
[0012] In the foregoing technical solution, after receiving the first discovery frame sent by the
primary node, the first secondary node in an undiscovered state sends, to the secondary node
located on the downlink, the second discovery frame that carries the synchronization information.
This helps perform clock synchronization between the secondary node on the downlink and the
primary node, to improve a speed of discovering the secondary node.

[0013] With reference to the first aspect, in some implementations of the first aspect, the first
discovery frame and the second discovery frame further carry a first identity field.

[0014] With reference to the first aspect, in some implementations of the first aspect, a value
of the first identity field of the first discovery frame is a non-specific value, and a value of the first
identity field of the second discovery frame is a specific value.

[0015] For example, the non-specific value may include an identity that is not assigned to
the secondary node, or may include an identity that is to be assigned or already assigned to the
first secondary node. The specific value may include a character string, a sequence, or the like that
cannot be assigned to the secondary node as the identity. The specific value may be pre-determined
among a plurality of secondary nodes including the first secondary node and the second secondary
node and the primary node.

[0016] In the foregoing technical solution, the identity field of the second discovery frame is
set as a specific value, so that a probability that a secondary node located on a downlink of the first
secondary node incorrectly feeds back a response frame based on the second discovery frame can
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be reduced. In addition, by setting the identity field of the second discovery frame as the specific
value, the secondary node located on the downlink of the first secondary node may be further
indicated that the second discovery frame is only for clock synchronization.

[0017] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: setting the non-specific value as a node identity of the first secondary
node; and sending a first response frame.

[0018] For example, the setting the non-specific value as the node identity of the first
secondary node may be understood as follows: The first secondary node uses the non-specific
value as the identity of the first secondary node. Further, the first secondary node determines, based
on the identity, whether a subsequently received discovery frame is only for clock synchronization,
or is for both clock synchronization and assignment of an identity to another secondary node.
[0019] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: receiving a third discovery frame, where the third discovery frame carries
a second identity field, and a value of the second identity field is a specific value; and sending the
third discovery frame.

[0020] For example, the second identity field and the first identity field may be a same field,
and the specific value and the above specific value may be a same specific value.

[0021] It should be noted that the third discovery frame carries synchronization information
for clock synchronization, and the first secondary node receives the third discovery frame, and
performs clock synchronization based on the synchronization information in the third discovery
frame.

[0022] It should be further noted that, in this implementation, the first secondary node is any
secondary node located between a secondary node directly connected to the primary node and the
tail secondary node.

[0023] In the foregoing technical solution, when determining that the value of the first identity
field is the specific value, the first secondary node may determine that the third discovery frame is
only for clock synchronization, and forward the third discovery frame to a secondary node on a
downlink, and does not feed back the response frame to the primary node based on the third
discovery frame.

[0024] With reference to the first aspect, in some implementations of the first aspect, the first
discovery frame and the second discovery frame further carry a state field, and the state field
indicates whether a first identity carried in the first identity field is assigned; and when a value of
the state field is a first value, the state field indicates that the first identity is not assigned; or when
a value of the state field is a second value, the state field indicates that the first identity is assigned.
[0025] For example, the first identity may include the foregoing non-specific value.
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[0026] With reference to the first aspect, in some implementations of the first aspect, the value
of the state field of the first discovery frame is the first value, and the value of the state field of the
second discovery frame is the second value.

[0027] For example, the state field may be a field with a length of 1 bit, and the value of the
field may be "0" or "1". The first value may be "0", and the second value may be "1".

[0028] In the foregoing technical solution, the second value of the state field indicates, in the
second discovery frame, that the first identity carried in the second discovery frame is assigned,
so that a probability that the secondary node located on the downlink of the first secondary node
repeatedly sets the first identity as the identity of the secondary node can be reduced, to reduce a
probability that the secondary node located on the downlink of the first secondary node incorrectly
feeds back the response frame based on the second discovery frame, and avoid duplicate secondary
node identities.

[0029] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: setting a value of the first identity field as a node identity of the first
secondary node; and sending a second response frame.

[0030] In some possible implementations, the second response frame and the first response
frame may be a same response frame.

[0031] With reference to the first aspect, in some implementations of the first aspect, the first
discovery frame and the second discovery frame further carry a first check field, and the first check
field is at least used to check the first identity field and the state field.

[0032] For example, the first check field may include check information such as cyclic
redundancy check (cyclic redundancy check, CRC) and Hamming coding.

[0033] In the foregoing technical solution, the first identity field and the state field are
protected by using the first check field, so that a probability that the secondary node incorrectly
detects the first identity field and the state field can be reduced.

[0034] With reference to the first aspect, in some implementations of the first aspect, the first
discovery frame and the second discovery frame further carry a second check field, and the second
check field is at least used to check the first identity field.

[0035] For example, the second check field may include check information such as CRC,
Hamming coding, and first identity repetition.

[0036] In the foregoing technical solution, the first identity field is protected by using the
second check field, so that a probability that the secondary node incorrectly detects the first identity
field can be reduced.

[0037] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: receiving a fourth discovery frame, where the fourth discovery frame
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carries the first identity field and the state field, and the value of the state field is the second value;
and sending the fourth discovery frame.

[0038] For example, the first identity field may carry the first identity, or the value of the first
identity field may be a non-specific value.

[0039] It should be noted that the fourth discovery frame carries the synchronization
information for clock synchronization, and the first secondary node receives the fourth discovery
frame, and performs clock synchronization based on the synchronization information in the fourth
discovery frame.

[0040] It should be further noted that, in this implementation, the first secondary node is any
secondary node located between a secondary node directly connected to the primary node and the
tail secondary node.

[0041] In the foregoing technical solution, when determining that the value of the state field is
the second value, the first secondary node may determine that the fourth discovery frame is only
for clock synchronization, and forward the fourth discovery frame to a secondary node on a
downlink, and does not feed back the response frame to the primary node based on the fourth
discovery frame.

[0042] With reference to the first aspect, in some implementations of the first aspect, the first
discovery frame carries an information field, the information field includes a third identity field,
and the method further includes: setting a value of the third identity field as a node identity of the
first secondary node; and sending a third response frame.

[0043] For example, the third identity field and the first identity field may be a same field. The
value of the third identity field may include the foregoing non-specific value, or may include the
foregoing first identity.

[0044] For example, the third response frame, the first response frame, and the second
response frame may be a same response frame.

[0045] With reference to the first aspect, in some implementations of the first aspect, the
second discovery frame carries only the second synchronization information, and a bit length of
the second synchronization information is the same as a bit length of the first synchronization
information; or the second discovery frame carries the second synchronization information and the
third synchronization information, a bit length of the second synchronization information is the
same as a bit length of the first synchronization information, and a bit length of the third
synchronization information is the same as a bit length of an information field.

[0046] For example, the second synchronization information may include other information
except information used to discover the secondary node. For example, the second synchronization

information may include control information related to non-service data. Related information used
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to discover the secondary node may include information carried in the third identity field.

[0047] For example, information content carried in the second synchronization information is
the same as information carried in the first synchronization information, and information content
carried in the third synchronization information is the same as information carried in the first
synchronization information.

[0048] In the foregoing technical solution, the second discovery frame includes only the
synchronization information, and the synchronization information overwrites the original
information field. This helps keep a frame structure of the second discovery frame consistent with
a frame structure of the first discovery frame, to facilitate discovery frame management. In
addition, increasing a bit length of information for clock synchronization improves clock
synchronization performance.

[0049] With reference to the first aspect, in some implementations of the first aspect, the first
synchronization information and the second synchronization information include an information
indication field, and the information indication field indicates whether the first synchronization
information or the second synchronization information carries an information field; and when a
value of the information indication field is a third value, the information indication field indicates
that the information field is carried; or when a value of the information indication field is a fourth
value, the information indication field indicates that the information field is not carried.

[0050] For example, the information indication field may be a field with a length of 1 bit, and
the value of the field may be "0" or "1". The third value may be "0", and the fourth value may be
"1t

[0051] With reference to the first aspect, in some implementations of the first aspect, the value
of the information indication field in the first discovery frame is the third value, and the value of
the information indication field in the second discovery frame is the fourth value.

[0052] In the foregoing technical solution, the fourth value of the information indication field
indicates the second discovery frame not to carry the information field, so as to reduce a likelihood
of a secondary node located on a downlink of the first secondary node incorrectly feeding back the
response frame based on the second discovery frame.

[0053] With reference to the first aspect, in some implementations of the first aspect, the first
synchronization information and the second synchronization information further include a third
check field, and the third check field is at least used to check an information indication field.
[0054] For example, the third check field may include check information such as CRC and
Hamming coding.

[0055] In the foregoing technical solution, by using the third check field, a probability of
incorrect feedback of the first discovery frame or the second discovery frame caused by an error
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that occurs when the secondary node detects the check information indication field can be reduced.
[0056] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: receiving a fifth discovery frame, where the fifth discovery frame carries
at least synchronization information, and the synchronization information is for clock
synchronization; and sending the fifth discovery frame.

[0057] For example, the first secondary node receives the fifth discovery frame, and performs
clock synchronization based on the synchronization information in the fifth discovery frame.
[0058] It should be noted that, in this implementation, the first secondary node is any
secondary node located between a secondary node directly connected to the primary node and the
tail secondary node.

[0059] With reference to the first aspect, in some implementations of the first aspect, the fifth
discovery frame is the same as the second discovery frame.

[0060] That the fifth discovery frame is the same as the second discovery frame includes: a
frame structure and carried information content of the fifth discovery frame are the same as a frame
structure and carried information content of the second discovery frame.

[0061] With reference to the first aspect, in some implementations of the first aspect, the
second synchronization information is the same as the first synchronization information.

[0062] That the second synchronization information is the same as the first synchronization
information includes: information content of the second synchronization information is the same
as information content of the first synchronization information.

[0063] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: receiving a sixth discovery frame, where the third discovery frame carries
the second identity that is not assigned to the secondary node; and sending the sixth discovery
frame when the second identity is different from the identity of the first secondary node.

[0064] According to a second aspect, a communication apparatus is provided, where the
apparatus is used in a first secondary node, and the apparatus includes: a receiving unit, configured
to receive a first discovery frame, where the first discovery frame carries first synchronization
information, and the first synchronization information is for clock synchronization; and a sending
unit, configured to send a second discovery frame after the receiving unit receives the first
discovery frame, where the second discovery frame carries second synchronization information,
and the second synchronization information is for clock synchronization, where the first secondary
node is in an undiscovered state.

[0065] With reference to the second aspect, in some implementations of the second aspect, the
first discovery frame and the second discovery frame further carry a first identity field.

[0066] With reference to the second aspect, in some implementations of the second aspect, a
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value of the first identity field of the first discovery frame is a non-specific value, and a value of
the first identity field of the second discovery frame is a specific value.

[0067] With reference to the second aspect, in some implementations of the second aspect, the
apparatus further includes a first processing unit, configured to set the non-specific value as a node
identity of the first secondary node; and the sending unit is further configured to send a first
response frame.

[0068] With reference to the second aspect, in some implementations of the second aspect, the
receiving unit is further configured to receive a third discovery frame, where the third discovery
frame carries a second identity field, and a value of the second identity field is a specific value;
and the sending unit is further configured to send the third discovery frame.

[0069] With reference to the second aspect, in some implementations of the second aspect, the
first discovery frame and the second discovery frame further carry a state field, and the state field
indicates whether a first identity carried in the first identity field is assigned; and when a value of
the state field is a first value, the state field indicates that the first identity is not assigned; or when
a value of the state field is a second value, the state field indicates that the first identity is assigned.
[0070] With reference to the second aspect, in some implementations of the second aspect, the
value of the state field of the first discovery frame is the first value, and the value of the state field
of the second discovery frame is the second value.

[0071] With reference to the second aspect, in some implementations of the second aspect, the
apparatus further includes a second processing unit, configured to set a value of the first identity
field as a node identity of the first secondary node; and the sending unit is further configured to
send a second response frame.

[0072] With reference to the second aspect, in some implementations of the second aspect, the
first discovery frame and the second discovery frame further carry a first check field, and the first
check field is at least used to check the first identity field and the state field.

[0073] With reference to the second aspect, in some implementations of the second aspect, the
first discovery frame and the second discovery frame further carry a second check field, and the
second check field is at least used to check the first identity field.

[0074] With reference to the second aspect, in some implementations of the second aspect, the
receiving unit is further configured to receive a fourth discovery frame, where the fourth discovery
frame carries the first identity field and the state field, and the value of the state field is the second
value; and the sending unit is further configured to send the fourth discovery frame.

[0075] With reference to the second aspect, in some implementations of the second aspect, the
first discovery frame carries an information field, the information field includes a third identity
field, and the apparatus further includes a third processing unit, configured to set a value of the
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third identity field as a node identity of the first secondary node; and the sending unit is configured
to send a third response frame.

[0076] With reference to the second aspect, in some implementations of the second aspect, the
second discovery frame carries only the second synchronization information, and a bit length of
the second synchronization information is the same as a bit length of the first synchronization
information; or the second discovery frame carries the second synchronization information and the
third synchronization information, a bit length of the second synchronization information is the
same as a bit length of the first synchronization information, and a bit length of the third
synchronization information is the same as a bit length of the information field.

[0077] With reference to the second aspect, in some implementations of the second aspect, the
first synchronization information and the second synchronization information include an
information indication field, and the information indication field indicates whether the first
synchronization information or the second synchronization information carries the information
field; and when a value of the information indication field is a third value, the information
indication field indicates that the information field is carried; or when a value of the information
indication field is a fourth value, the information indication field indicates that the information
field is not carried.

[0078] With reference to the second aspect, in some implementations of the second aspect, the
value of the information indication field in the first discovery frame is the third value, and the
value of the information indication field in the second discovery frame is the fourth value.

[0079] With reference to the second aspect, in some implementations of the second aspect, the
first synchronization information and the second synchronization information further include a
third check field, and the third check field is at least used to check the information indication field.
[0080] With reference to the second aspect, in some implementations of the second aspect, the
receiving unit is further configured to receive a fifth discovery frame, where the fifth discovery
frame carries at least synchronization information, and the synchronization information is for clock
synchronization; and the sending unit is further configured to send the fifth discovery frame.
[0081] With reference to the second aspect, in some implementations of the second aspect, the
fifth discovery frame is the same as the second discovery frame.

[0082] With reference to the second aspect, in some implementations of the second aspect, the
second synchronization information is the same as the first synchronization information.

[0083] According to a third aspect, a communication apparatus is provided. The apparatus
includes: a memory, configured to store a computer program; and a processor, configured to
execute the computer program stored in the memory, so that the apparatus performs the method
according to any possible implementation of the first aspect.
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[0084] According to a fourth aspect, a communication system is provided. The system includes
the apparatus according to any one of the possible implementations of the second aspect or the
third aspect, a primary node, and a second secondary node.

[0085] According to a fifth aspect, a vehicle is provided. The vehicle includes the apparatus
according to any one of the possible implementations of the second aspect or the third aspect; or
the vehicle includes the system according to any one of the possible implementations of the fourth
aspect.

[0086] According to a sixth aspect, a computer program product is provided, where the
computer program product includes computer program code, and when the computer program
code is run on a computer, the computer is enabled to perform the method according to any one of
the possible implementations of the first aspect.

[0087] It should be noted that all or a part of the computer program code may be stored in a
first storage medium, and the first storage medium may be encapsulated together with a processor,
or may be encapsulated separately from the processor.

[0088] According to a seventh aspect, a computer-readable medium is provided, where the
computer-readable medium stores instructions, and when the instructions are executed by a
processor, the processor is enabled to implement the method according to any one of the possible
implementations of the first aspect.

[0089] According to an eighth aspect, a chip is provided, where the chip includes a circuit, and
the circuit is configured to perform the method according to any one of the possible

implementations of the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0090] FIG. 1 is a block diagram of an audio system according to an embodiment of this
application;

[0091] FIG. 2 is another block diagram of an audio system according to an embodiment of this
application;

[0092] FIG. 3 is a block diagram of a vehicle according to an embodiment of this application;
[0093] FIG. 4A and FIG. 4B are a flowchart of a communication method according to an
embodiment of this application;

[0094] FIG. 5 is a block diagram of a secondary node discovery frame according to an
embodiment of this application;

[0095] FIG. 6 is another block diagram of a secondary node discovery frame according to an

embodiment of this application;
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[0096] FIG. 7 is still another block diagram of a secondary node discovery frame according to
an embodiment of this application;

[0097] FIG. 8 is yet another block diagram of a secondary node discovery frame according to
an embodiment of this application;

[0098] FIG. 9A, FIG. 9B, and FIG. 9C are still yet another block diagram of a secondary node
discovery frame according to an embodiment of this application;

[0099] FIG. 10A, FIG. 10B, and FIG. 10C are still yet another block diagram of a secondary
node discovery frame according to an embodiment of this application;

[00100] FIG. 11A and FIG. 11B are another flowchart of a communication method according
to an embodiment of this application;

[00101] FIG. 12A and FIG. 12B are still another flowchart of a communication method
according to an embodiment of this application;

[00102] FIG. 13 is still yet another flowchart of a communication method according to an
embodiment of this application;

[00103] FIG. 14 is a block diagram of a communication apparatus according to an embodiment
of this application; and

[00104] FIG. 15 is another block diagram of a communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[00105] The following describes technical solutions of this application with reference to
accompanying drawings.

[00106] FIG. 1is adiagram of an audio system according to an embodiment of this application.
As shown in FIG. 1, the audio system 100 includes an audio control device 110, an audio device
120, an audio device 130, and an audio device 140. The audio control device 110 includes a main
controller 111 and a primary node 112. The audio device 120 includes a processing module 121
and a secondary node 122. The audio device 130 includes a processing module 131 and a
secondary node 132. The audio device 140 includes a processing module 141 and a secondary
node 142. The primary node 112 is connected to the secondary node 122, the secondary node 132,
and the secondary node 142 through a cable in a daisy chain networking manner. The secondary
node 122, the secondary node 132, and the secondary node 142 may be apparatuses such as
processors or transmission chips in the audio devices, respectively. The primary node 112 is
configured for the audio control device 110 to communicate with the audio devices 120 to 140. In

an example, the main controller 111 sends, to the processing module 140 of the audio device 140
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in sequence via the primary node 112, the secondary node 122, the secondary node 132, and the
secondary node 142, audio data that needs to be played by the audio device 140. The processing
module 141 controls playing of the audio data. In another example, audio data collected by the
processing module 131 of the audio device 130 is sequentially transmitted to the main controller
111 by using the secondary node 132, the secondary node 122, and the primary node 112.

[00107] FIG. 2 is a diagram of distribution of an audio system in a vehicle according to an
embodiment of this application. As shown in FIG. 2, an audio control device is connected to audio
devices 1 to 8 in a daisy chain networking manner. The audio device 1 and the audio device 3, the
audio device 3 and the audio device 4, the audio device 4 and the audio device 7, the audio device
7 and the audio device 8, the audio device 8 and the audio device 6, the audio device 6 and the
audio device 5, and the audio device 5 and the audio device 2 may be separately connected through
in-vehicle audio buses. The audio control device may include the audio control device 110 shown
in FIG. 1, and the audio devices 1 to 8 may include one or more of the audio device 120, the audio
device 130, and the audio device 140 shown in FIG. 1. For example, the audio device 1 may be
the audio device 120 shown in FIG. 1, one or more of the audio device 3, the audio device 4, the
audio device 7, and the audio device 8 may be the audio device 130 shown in FIG. 1, and one or
more of the audio device 6, the audio device 5, and the audio device 2 may be the audio device
140 shown in FIG. 1.

[00108] For example, the audio devices 1 to 8 may include but are not limited to a head unit
(head unit), a speaker, a microphone (microphone, MIC), and a power amplifier (audio power
amplifier, APM).

[00109] FIG. 3 is a functional diagram of a vehicle according to an embodiment of this
application. As shown in FIG. 3, the vehicle includes the audio system 100 shown in FIG. 1. When
the audio system 100 is disposed in the vehicle, the audio control device 110 may include any one
of a vehicle domain controller (vehicle domain controller, VDC), an autonomous driving domain
controller (advanced driving domain controller, ADC), and a cockpit domain controller (cockpit
domain controller, CDC). Alternatively, the audio control device 110 may further include but is
not limited to an in-car application-server (in-car application-server, ICAS) controller, a body
domain controller (body domain controller, BDC), a special equipment system (special equipment
system, SAS), a media graphics unit (media graphics unit, MGU), a body super core (body super
core, BSC), and an advanced driving assistance system super core (advanced driving assistance
system super core, ADAS super core). The ICAS may include at least one of the following: a
vehicle control server ICAS 1, an intelligent driving server ICAS 2, an intelligent cockpit server
ICAS 3, and an information entertainment server ICAS 4.

[00110] The main controller 111 and the primary node 112 each may include one or more
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processors in the audio control device 110 shown in FIG. 3, for example, processors 201 to 20n (n
IS a positive integer).

[00111] It should be understood that FIG. 1 to FIG. 3 are merely examples for description. In
an actual implementation process, the audio system 100 may include more or fewer secondary
nodes. In other words, the audio system may include more or fewer audio devices.

[00112] As described above, to implement transmission of audio data between an audio control
device and an audio device, before data transmission, each audio device in a plurality of audio
devices needs to be clock-synchronized with the audio control device, and is discovered to access
an audio bus system.

[00113] In view of this, embodiments of this application provide a communication method,
apparatus, and system, and a vehicle, to improve efficiency of clock synchronization between a
plurality of secondary nodes and a primary node in a process in which the primary node discovers
a secondary node, and accelerate a speed of discovering the secondary node by the primary node.
[00114]  With reference to FIG. 4A and FIG. 4B, the following describes a specific procedure
of the communication method provided in embodiments of this application.

[00115] FIG. 4A and FIG. 4B are a flowchart of a communication method according to an
embodiment of this application. The method 400 may be performed by the audio system 100
shown in FIG. 1, or may be applied to the audio system shown in FIG. 2. For example, a primary
node may be the primary node 112 in FIG. 1, and a secondary node 1 to a secondary node 3 may
be the secondary node 120 to the secondary node 140 in FIG. 1, respectively. Specifically, the
method 400 may include S401 to S421.

[00116] S401. The primary node sends a secondary node discovery frame 1 to the secondary
node 1, where the secondary node discovery frame 1 carries synchronization information 1 and
indication information 1 indicating an identity 1 that has not been assigned to a secondary node.
[00117] For example, the indication information 1 may include the identity 1, or the indication
information 1 may include information indicating that the identity 1 is in an unassigned state.
[00118] S402. The secondary node 1 sets the identity 1 as an identity of the secondary node 1.
[00119] For example, the secondary node 1 is in an undiscovered state, and sets the identity 1
as the identity of the secondary node 1. When the identity 1 is configured for the secondary node
1, the identity 1 may uniquely identify the secondary node 1.

[00120] S403. The secondary node 1 sends, to the secondary node 2, a secondary node
discovery frame 2 that carries the synchronization information 1.

[00121] In some possible implementations, the secondary node discovery frame 2 may carry
only the synchronization information 1.

[00122] For example, the secondary node discovery frame 1 includes a synchronization domain
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and an information domain, where the synchronization domain carries the synchronization
information 1, and the information domain carries the identity 1. In this case, the secondary node
discovery frame 2 may carry only the synchronization domain of the secondary node 1.

[00123] In some possible implementations, the secondary node discovery frame 2 may carry
the synchronization information 1 and indication information a. The indication information a
indicates at least one of the following: The secondary node discovery frame 2 is not used to assign
an identity to a secondary node, the secondary node discovery frame 2 is only for clock
synchronization, and the secondary node discovery frame 2 does not carry an identity that is not
assigned to a secondary node.

[00124] For example, the secondary node 1 obtains the indication information a based on the
indication information 1.

[00125] For example, if the indication information 1 is the identity 1, the indication information
a may be a special identity, and the special identity may be a specific value, for example, may be
a specific value that cannot be assigned to the secondary node as the identity.

[00126] For another example, if the indication information 1 is state information 1 of the
identity 1, and the state information 1 indicates that the identity 1 has not been assigned to the
secondary node. The indication information a may be state information 2 of the identity 1, and the
state information 2 indicates that the identity 1 is assigned to the secondary node.

[00127] For still another example, if the secondary node discovery frame 1 includes the
synchronization domain and the information domain, and the indication information 1 is indication
information indicating that the secondary node discovery frame carries the information domain,
the indication information a may be indication information indicating that the secondary node
discovery frame does not carry the information domain.

[00128] S404. The secondary node 2 sends, to the secondary node 3, the secondary node
discovery frame 2 that carries the synchronization information 1.

[00129] For example, when determining that the secondary node discovery frame 2 does not
carry the identity that is not assigned to the secondary node, or when determining that the
secondary node discovery frame 2 is only for clock synchronization, the secondary node 2 sends
the secondary node discovery frame 2 to the secondary node 3.

[00130] S405. The secondary node 1 sends a response frame 1 to the primary node.

[00131] For example, the response frame 1 indicates that the secondary node 1 has set the
identity 1 as the identity of the secondary node 1, or the secondary node 1 has set the identity 1 as
the identity of the secondary node 1 and has completed clock synchronization. The primary node
receives the response frame 1, and completes discovery of the secondary node 1.

[00132] It should be noted that S405 may be performed synchronously with S403, may be
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performed after S403, or may be performed before S403.

[00133] It should further be noted that the secondary node 1 may be a secondary node directly
connected to the primary node, or one or more secondary nodes may be sequentially connected
between the secondary node 1 and the primary node. The secondary node 3 may be a tail secondary
node, in other words, no secondary node is connected to a downlink of the secondary node 3.
Alternatively, the secondary node 3 may be an intermediate secondary node, in other words, at
least one secondary node is connected to a downlink of the secondary node 3. When the secondary
node 3 is the intermediate secondary node, the secondary node 3 sends the secondary node
discovery frame 2 to the secondary node on the downlink of the secondary node 3. In addition,
one or more secondary nodes may be sequentially connected between the secondary node 1 and
the secondary node 2, and one or more secondary nodes may also be sequentially connected
between the secondary node 2 and the secondary node 3.

[00134] In an actual implementation process, the primary node may repeatedly send the
secondary node discovery frame 1 until the response frame 1 is received. In addition, if the
secondary node determines that the secondary node has not set the identity, and receives the
secondary node discovery frame that carries the identity 1 and the synchronization information 1,
the secondary node 1 may also repeatedly send, to the secondary node 2, the secondary node
discovery frame that carries only the synchronization information 1. Alternatively, if the secondary
node determines that the secondary node has not set the identity, and receives the secondary node
discovery frame that carries the identity 1 and the synchronization information 1, the secondary
node 1 may repeatedly send, to the secondary node 2, the secondary node discovery frame that
carries the synchronization information 1 and the indication information a. When the secondary
node 2 receives a plurality of secondary node discovery frames that carry only the synchronization
information 1 or carry the synchronization information 1 and the indication information a, the
secondary node 2 may also forward the plurality of secondary node discovery frames to the
secondary node 3.

[00135] S406. The primary node sends a secondary node discovery frame 3 to the secondary
node 1, where the secondary node discovery frame 3 carries synchronization information 2 and
indication information 2 indicating an identity 2 that has not been assigned to a secondary node.
[00136] S407. The secondary node 1 determines that the identity 2 is different from the identity
of the secondary node 1.

[00137] For example, if the secondary node 1 receives the secondary node discovery frame 3
and determines that the identity 2 is different from the identity of the secondary node 1, it is
determined that the primary node discovers the secondary node 1, and a state of the secondary
node 1 transitions from an undiscovered state to a discovered state.
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[00138] S408. The secondary node 1 sends the secondary node discovery frame 3 to the
secondary node 2.

[00139] S409. The secondary node 2 sets the identity 2 as an identity of the secondary node 2.
[00140] S410. The secondary node 2 sends, to the secondary node 3, a secondary node
discovery frame 4 that carries the synchronization information 2.

[00141] A structure of the secondary node discovery frame 4 is the same as a structure of the
secondary node discovery frame 2, and information content carried in the secondary node
discovery frame 4 is similar to information content carried in the secondary node discovery frame
2. A method for obtaining and sending the secondary node discovery frame 4 by the secondary
node 2 is the same as a method for obtaining and sending the secondary node discovery frame 2
by the secondary node 1. For specific content, refer to the descriptions in S403. Details are not
described herein again.

[00142] S411. The secondary node 2 sends a response frame 2 to the secondary node 1.
[00143] Information indicated by the response frame 2 is similar to information indicated by
the response frame 1. A method for sending the response frame 2 by the secondary node 2 is similar
to a method for sending the response frame 1 by the secondary node 1. For specific content, refer
to the descriptions in S405. Details are not described herein again.

[00144] S412. The secondary node 1 sends the response frame 2 to the primary node.

[00145] For example, after receiving the response frame 2, the primary node completes
discovery of the secondary node 2.

[00146] S413. The primary node sends a secondary node discovery frame 5 to the secondary
node 1, where the secondary node discovery frame 5 carries synchronization information 3 and
indication information 3 indicating an identity 3 that has not been assigned to a secondary node.
[00147] S414. The secondary node 1 determines that the identity 3 is different from the identity
of the secondary node 1.

[00148] S415. The secondary node 1 sends the secondary node discovery frame 5 to the
secondary node 2.

[00149] S416. The secondary node 2 determines that the identity 3 is different from the identity
of the secondary node 2.

[00150] For example, if the secondary node 2 receives the secondary node discovery frame 5
and determines that the identity 3 is different from the identity of the secondary node 2, it is
determined that the primary node discovers the secondary node 2, and a state of the secondary
node 2 transitions from an undiscovered state to a discovered state. S417. The secondary node 2
sends the secondary node discovery frame 5 to the secondary node 3.

[00151] S418. The secondary node 3 sets the identity 3 as an identity of the secondary node 3.

17



10

15

20

25

30

35

[00152] S419. The secondary node 3 sends a response frame 3 to the secondary node 2.
[00153] S420. The secondary node 2 sends the response frame 3 to the secondary node 1.
[00154] S421. The secondary node 1 sends the response frame 3 to the primary node.

[00155] For example, after receiving the response frame 3, the primary node completes
discovery of the secondary node 3.

[00156] Foramore detailed execution method of S413 to S421, refer to the descriptions of S401
to S412. Details are not described herein again.

[00157] In this embodiment of this application, the secondary node discovery frame 1 (the
secondary node discovery frame 3 or the secondary node discovery frame 5) and the secondary
node discovery frame 2 (or the secondary node discovery frame 4) may include a plurality of forms.
The following describes a structure of the secondary node discovery frame in this application with
reference to FIG. 5 through FIG. 10A to FIG. 10C. For example, the identity carried in the
secondary node discovery frame may be represented by using a character string. The following
uses an example in which an identity is a 6-bit binary string for description. For example, the
identity 1 to the identity 3 are respectively 000001, 000010 and 000011. In addition, the following
uses the secondary node discovery frame 1 and the secondary node discovery frame 2 as an
example to describe a frame structure of the secondary node discovery frame. It should be
understood that frame structures of the secondary node discovery frame 3, the secondary node
discovery frame 5, and the secondary node discovery frame 1 are the same, with a difference lying
in carried identities. Frame structures of the secondary node discovery frame 4 and the secondary
node discovery frame 2 are the same. In some implementations, information content carried in the
secondary node discovery frame 4 and the secondary node discovery frame 2 is also the same.
[00158] In some possible implementations, as shown in FIG. 5, the secondary node discovery
frame 1 may include an identity field, and the identity field may carry the identity 1, namely,
"000001". In addition, a shadow part shown in FIG. 5 may carry the synchronization information
1. As described above, the indication information 1 may be the identity 1, and the indication
information a may be a special identity, for example, a preset character string "111111". In this
case, the structure of the secondary node discovery frame 2 may also be shown in FIG. 5. A
difference between the secondary node discovery frame 1 and the secondary node discovery frame
2 lies in that an identity field of the secondary node discovery frame 2 carries the preset character
string "111111".

[00159] In some possible implementations, 1 bit may be used as state information to indicate a
state of an identity carried in an identity field, in other words, whether the identity is assigned to a
secondary node. For example, when a value of 1-bit state information is "0", it indicates that the
identity is not assigned; or when the value of the 1-bit state information is "1", it indicates that the
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identity is assigned. For example, as shown in FIG. 6, the secondary node discovery frame 1 may
include an identity field and an identity state field. The identity field may carry the identity 1,
namely, "000001". The identity state field may carry the state information 1 indicating that the
identity 1 is not assigned to the secondary node, namely, "0". In addition, a shadow part shown in
FIG. 6 may carry the synchronization information 1. As described above, the indication
information 1 may be the state information 1, and the indication information a may be the state
information 2, in other words, the indication identity 1 is assigned to "1" of the secondary node.
In this case, the structure of the secondary node discovery frame 2 may also be shown in FIG. 6.
A difference between the secondary node discovery frame 1 and the secondary node discovery
frame 2 lies in that an identity state field of the secondary node discovery frame 2 carries the state
information "1".

[00160] For example, the secondary node discovery frame 1 may further include check
information 1, and the check information 1 is used to check the identity field. When the secondary
node discovery frame 1 includes the identity state field, the check information 1 may be further
used to check the identity state field. For example, the identity field shown in FIG. 5 or FIG. 6
may carry the check information 1.

[00161] For example, as shown in FIG. 5 and FIG. 6, the secondary node discovery frame may
further carry another information field, and the another information field carries information other
than the synchronization information and the identity, for example, control information. The
control information may include information indicating a time interval at which a secondary node
sends a response frame.

[00162] In some possible implementations, as shown in FIG. 7, the secondary node discovery
frame 1 may include a synchronization domain 701 and an information domain 702, where the
synchronization domain 701 carries the synchronization information 1, and the information
domain 702 carries the identity 1. In this case, the secondary node discovery frame 2 may include
only the synchronization domain 701, and the synchronization domain carries the synchronization
information 1. Alternatively, the secondary node discovery frame 2 may include the
synchronization domain 701 and a synchronization domain 703, and information content carried
in the synchronization domain 701 is the same as information content carried in the
synchronization domain 703. For example, both the synchronization domain 701 and the
synchronization domain 703 carry the synchronization information 1. A bit length of the
synchronization domain 703 may be the same as a bit length of the information domain 702, to be
specific, the secondary node 1 overwrites the information domain with the synchronization domain
in the secondary node discovery frame 1 to obtain the secondary node discovery frame 2 shown in
FIG. 8. Alternatively, the secondary node discovery frame 2 may include the synchronization
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domain 701 and the information domain 702, where the synchronization domain 701 carries the
synchronization information 1, and the information domain 702 carries a special identity, for
example, the specific character string "111111".

[00163] In some possible implementations, the secondary node discovery frame 1 may further
include an information domain indication field. As shown in FIG. 9A, the secondary node
discovery frame 1 may include a synchronization domain 801, an information domain indication
field 802, and an information domain 803. The information domain indication field 802 carries
indication information b, and the indication information b indicates that the secondary node
discovery frame 1 further carries the information domain 803. In this case, the secondary node
discovery frame 2 may include only the synchronization domain 801 and the information domain
indication field 802. The information domain indication field 802 carries indication information c,
and the indication information c indicates that the secondary node discovery frame 2 does not carry
the information domain 803. Alternatively, as shown in FIG. 9B, the secondary node discovery
frame 2 may include the synchronization domain 801, the information domain indication field 802,
and a synchronization domain 804. The information domain indication field carries the indication
information c. Information content carried in the synchronization domain 801 is the same as
information content carried in the synchronization domain 804. For example, both the
synchronization domain 801 and the synchronization domain 804 carry the synchronization
information 1. A bit length of the synchronization domain 804 may be the same as a bit length of
the information domain 803. Alternatively, as shown in FIG. 9C, the secondary node discovery
frame 2 may include the synchronization domain 801, the information domain indication field 802,
the synchronization domain 804, and an information domain indication field 805. Both the
information domain indication field 802 and the information domain indication field 805 carry the
indication information c, and both the synchronization domain 801 and the synchronization
domain 804 carry the synchronization information 1. A sum of the bit length of the synchronization
domain 804 and a bit length of the information domain indication field 805 may be the same as
the bit length of the information domain 803. For example, the indication information b may be
considered as an example of the indication information 1, and the indication information ¢ may be
considered as an example of the indication information a.

[00164] In some possible implementations, the secondary node discovery frame 1 may further
include a check information field. As shown in FIG. 10A, the secondary node discovery frame 1
may include a synchronization domain 901, an information domain indication field 902, a check
information field 903, and an information domain 904. The check information field 903 carries
check information for checking the information domain indication field 902. In this case, the
secondary node discovery frame 2 may include only the synchronization domain 901, the
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information domain indication field 902, and the check information field 903. Alternatively, as
shown in FIG. 10B, the secondary node discovery frame 2 may include the synchronization
domain 901, the information domain indication field 902, the check information field 903, and a
synchronization domain 905. Information content carried in the synchronization domain 901 is the
same as information content carried in the synchronization domain 905. For example, both the
synchronization domain 901 and the synchronization domain 905 carry the synchronization
information 1. A bit length of the synchronization domain 905 may be the same as a bit length of
the information domain 904. Alternatively, as shown in FIG. 10C, the secondary node discovery
frame 2 may include the synchronization domain 901, the information domain indication field 902,
the check information field 903, the synchronization domain 905, an information domain
indication field 906, and a check information field 907. Information content carried in the
information domain indication field 902 is the same as information content carried in the
information domain indication field 906, and information content carried in the check information
field 903 is the same as information content carried in the check information field 907. Both the
synchronization domain 901 and the synchronization domain 905 carry the synchronization
information 1. A sum of bit lengths of the three fields: the synchronization domain 905, the
information domain indication field 906, and the check information field 907 may be the same as
the bit length of the information domain 904.

[00165] For example, when a length of the secondary node discovery frame 2 is different from
a length of the secondary node discovery frame 1, such as when the secondary node discovery
frame 2 includes only one synchronization domain and does not include an information domain, a
preset sequence may be used to pad the length of the secondary node discovery frame 2 so that the
length is the same as the length of the secondary node discovery frame.

[00166] For example, a form of the secondary node discovery frame 1 (the secondary node
discovery frame 3 or the secondary node discovery frame 5) and the secondary node discovery
frame 2 (or the secondary node discovery frame 4) is shown in FIG. 5. Acommunication procedure
between the primary node and the secondary nodes 1 to 3 may be shown in FIG. 11A and FIG.
11B. For example, a form of the secondary node discovery frame 1 (the secondary node discovery
frame 3 or the secondary node discovery frame 5) and the secondary node discovery frame 2 (or
the secondary node discovery frame 4) is shown in FIG. 6. A communication procedure between
the primary node and the secondary nodes 1 to 3 may be shown in FIG. 12A and FIG. 12B. For
more detailed implementation of the method 1100 shown in FIG. 11A and FIG. 11B and the
method 1200 shown in FIG. 12A and FIG. 12B, refer to the descriptions in the foregoing
embodiment. Details are not described herein again.

[00167] FIG. 13 is another flowchart of a communication method according to an embodiment
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of this application. The method 1300 may be performed by the audio system 100 shown in FIG. 1,
or may be applied to the audio system shown in FIG. 2. For example, the method may be performed
by a first secondary node. The method 1300 includes the following steps.

[00168] S1310. Receive a first discovery frame, where the first discovery frame carries first
synchronization information, and the first synchronization information is for clock
synchronization.

[00169] For example, the first secondary node may be a secondary node directly connected to
a primary node, or the first secondary node may be any secondary node other than a tail secondary
node in daisy chain networking including a primary node and a plurality of secondary nodes. For
example, the first secondary node may be the secondary node 1 or the secondary node 2 in the
foregoing embodiment. When the secondary node 3 is not the tail secondary node in the foregoing
embodiment, the first secondary node may also be the secondary node 3.

[00170] That the first discovery frame is received may include: receiving the first discovery
frame from the primary node, or receiving the first discovery frame sent by the primary node via
one or more secondary nodes.

[00171] S1320. Send a second discovery frame after the first discovery frame is received, where
the second discovery frame carries second synchronization information, and the second
synchronization information is for clock synchronization.

[00172] For example, that the second discovery frame is sent may include: sending the second
discovery frame to a second secondary node. The second secondary node may be a secondary node
located on a downlink of the first secondary node. In some implementations, the second secondary
node may also be the tail secondary node.

[00173] For example, when the first secondary node is the secondary node 1, the first discovery
frame may include the foregoing secondary node discovery frame 1, the first synchronization
information may include the foregoing synchronization information 1, the second discovery frame
may include the foregoing secondary node discovery frame 2, and the second synchronization
information may include the foregoing synchronization information 1. When the first secondary
node is the secondary node 2, the first discovery frame may include the foregoing secondary node
discovery frame 3, the first synchronization information may include the foregoing
synchronization information 2, the second discovery frame may include the foregoing secondary
node discovery frame 4, and the second synchronization information may include the foregoing
synchronization information 2.

[00174] In some possible implementations, the first discovery frame and the second discovery
frame further carry a first identity field. A value of the first identity field of the first discovery
frame is a non-specific value, and a value of the first identity field of the second discovery frame
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is a specific value.

[00175] For example, the first identity field may include the foregoing identity field, the non-
specific value may include the foregoing identity 1, the identity 2, and the identity 3, and the
specific value may include the foregoing special identity, for example, the preset character string
"111111".

[00176] Insome possible implementations, the method further includes: setting the non-specific
value as a node identity of the first secondary node; and sending a first response frame.

[00177] For example, when the first secondary node is the foregoing secondary node 1, the non-
specific value may include "000001", and the first secondary node sets "000001" as the node
identity, namely, an identity of the first secondary node. The first response frame may include the
foregoing response frame 1. When the first secondary node is the foregoing secondary node 2, the
non-specific value may include "000010", and the first secondary node sets "000010" as the
identity of the first secondary node. The first response frame may include the foregoing response
frame 2. When the first secondary node is the foregoing secondary node 3, the non-specific value
may include "000011", and the first secondary node sets "000011" as the identity of the first
secondary node. The first response frame may include the foregoing response frame 3.

[00178] In some possible implementations, the method further includes: receiving a third
discovery frame, where the third discovery frame carries a second identity field, and a value of the
second identity field is a specific value; and sending the third discovery frame.

[00179] For example, the second identity field and the first identity field may be a same field.
For example, the second identity field may include the foregoing identity field.

[00180] In this implementation, the first secondary node may be a secondary node other than
the tail secondary node and other than a secondary node directly connected to the primary node.
For example, if the first secondary node may be the secondary node 2, the third discovery frame
may be the foregoing secondary node discovery frame 2. For another example, when the secondary
node 3 is not the tail node, the first secondary node may also be the secondary node 3, and the third
discovery frame may be the foregoing secondary node discovery frame 2, or may be the foregoing
secondary node discovery frame 4.

[00181] In some possible implementations, the first discovery frame and the second discovery
frame further carry a state field, and the state field indicates whether a first identity carried in the
first identity field is assigned; and when a value of the state field is a first value, the state field
indicates that the first identity is not assigned; or when a value of the state field is a second value,
the state field indicates that the first identity is assigned. The value of the state field of the first
discovery frame is the first value, and the value of the state field of the second discovery frame is

the second value.
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[00182] For example, the state field may include the foregoing identity state field, the first value
may include the foregoing "0", and the second value may include the foregoing "1". When the first
discovery frame is the secondary node discovery frame 1, the first identity may be the foregoing
identity 1; when the first discovery frame is the secondary node discovery frame 3, the first identity
may be the foregoing identity 2; or when the first discovery frame is the secondary node discovery
frame 5, the first identity may be the foregoing identity 3.

[00183] In some possible implementations, the method further includes: setting a value of the
first identity field as a node identity of the first secondary node; and sending a second response
frame.

[00184] For example, when the first secondary node is the foregoing secondary node 1, the
value of the first identity field may be "000001", and the first secondary node sets "000001" as the
identity of the first secondary node. The second response frame may include the foregoing
response frame 1. When the first secondary node is the foregoing secondary node 2, the value of
the first identity field may be "000010", and the first secondary node sets "000010" as the identity
of the first secondary node. The second response frame may include the foregoing response frame
2. When the first secondary node is the foregoing secondary node 3, the value of the first identity
field may be "000011", and the first secondary node sets "000011" as the identity of the first
secondary node. The second response frame may include the foregoing response frame 3.
[00185] In some possible implementations, the first discovery frame and the second discovery
frame further carry a first check field, and the first check field is at least used to check the first
identity field and the state field.

[00186] For example, the first check field may include the foregoing check information 1, to
check the first identity field and the state field.

[00187] In some possible implementations, the first discovery frame and the second discovery
frame further carry a second check field, and the second check field is at least used to check the
first identity field.

[00188] For example, the second check field may include the foregoing check information 1, to
check the first identity field.

[00189] In some possible implementations, the method further includes: receiving a fourth
discovery frame, where the fourth discovery frame carries the first identity field and the state field,
and the value of the state field is the second value; and sending the fourth discovery frame.
[00190] In this implementation, the first secondary node may be a secondary node other than
the tail secondary node and other than a secondary node directly connected to the primary node.
For example, if the first secondary node may be the secondary node 2, the fourth discovery frame
may be the foregoing secondary node discovery frame 2. For another example, when the secondary
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node 3 is not the tail node, the first secondary node may also be the secondary node 3, and the
fourth discovery frame may be the foregoing secondary node discovery frame 2, or may be the
foregoing secondary node discovery frame 4.

[00191] Insome possible implementations, the first discovery frame carries an information field,
the information field includes a third identity field, and the method further includes: setting a value
of the third identity field as the node identity of the first secondary node; and sending a third
response frame.

[00192] For example, the third identity field may include the foregoing identity field. The third
identity field, the first identity field, and the second identity field may be a same field.

[00193] For example, the information field may include any one of the foregoing information
domain 702, the information domain 803, and the information domain 904.

[00194] For example, when the first secondary node is the foregoing secondary node 1, the
value of the third identity field may be "000001", and the first secondary node sets *000001" as
the identity of the first secondary node. The third response frame may include the foregoing
response frame 1. When the first secondary node is the foregoing secondary node 2, the value of
the third identity field may be "000010", and the first secondary node sets "000010" as the identity
of the first secondary node. The third response frame may include the foregoing response frame 2.
When the first secondary node is the foregoing secondary node 3, the value of the third identity
field may be "000011", and the first secondary node sets "000011" as the identity of the first
secondary node. The third response frame may include the foregoing response frame 3.

[00195] Insome possible implementations, the second discovery frame carries only the second
synchronization information, and a bit length of the second synchronization information is the
same as a bit length of the first synchronization information; or the second discovery frame carries
the second synchronization information and third synchronization information, a bit length of the
second synchronization information is the same as a bit length of the first synchronization
information, and a bit length of the third synchronization information is the same as a bit length of
the information field.

[00196] For example, information content carried in the third synchronization information may
be the same as information content carried in the first synchronization information. For example,
the first synchronization information may include all information in the foregoing synchronization
domain 701 (the synchronization domain 801 or the synchronization domain 901), and the third
synchronization information may include all information in the foregoing synchronization domain
703 (the synchronization domain 804 or the synchronization domain 905). For another example,
the first synchronization information may include all information in the foregoing synchronization

domain 801 and the information domain indication field 802 (or the synchronization domain 901,
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the information domain indication field 902, and the check information field 903), and the third
synchronization information may include all information in the foregoing synchronization domain
804 and the information domain indication field 805 (or the synchronization domain 905, the
information domain indication field 906, and the check information field 907). Alternatively,
information content carried in the third synchronization information may be different from
information content carried in the first synchronization information. For example, the first
synchronization information includes all information in the synchronization domain 801 and the
information domain indication field 802, and the third synchronization information may include
only all information in the synchronization domain 804. For another example, the first
synchronization information includes all information in the synchronization domain 901, the
information domain indication field 902, and the check information field 903, and the third
synchronization information may include only all information in the synchronization domain 905.
[00197] Insome possible implementations, the first synchronization information and the second
synchronization information include an information indication field, and the information
indication field indicates whether the first synchronization information or the second
synchronization information carries the information field; and when a value of the information
indication field is a third value, the information indication field indicates that the information field
is carried; or when a value of the information indication field is a fourth value, the information
indication field indicates that the information field is not carried. The value of the information
indication field in the first discovery frame is the third value, and the value of the information
indication field in the second discovery frame is the fourth value.

[00198] For example, the information indication field may include any one of the foregoing
information domain indication field 802 or the information domain indication field 902.

[00199] Insome possible implementations, the first synchronization information and the second
synchronization information further include a third check field, and the third check field is at least
used to check the information indication field.

[00200] For example, the third check field may include the check information field 903.
[00201] In some possible implementations, the method further includes: receiving a fifth
discovery frame, where the fifth discovery frame carries at least synchronization information, and
the synchronization information is for clock synchronization; and sending the fifth discovery frame.
[00202] In this implementation, the first secondary node may be a secondary node other than
the tail secondary node and other than a secondary node directly connected to the primary node.
For example, if the first secondary node may be the secondary node 2, the fifth discovery frame
may be the secondary node discovery frame 2. For another example, when the secondary node 3
is not the tail node, the first secondary node may also be the secondary node 3, and the fifth
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discovery frame may be the foregoing secondary node discovery frame 2, or may be the foregoing
secondary node discovery frame 4.

[00203] In some possible implementations, the fifth discovery frame is the same as the second
discovery frame.

[00204] Insome possible implementations, the second synchronization information is the same
as the first synchronization information.

[00205] That the second synchronization information is the same as the first synchronization
information includes: information content carried in the second synchronization information is the
same as information content carried in the first synchronization information.

[00206] Forexample, both the first synchronization information and the second synchronization
information may include all information in the foregoing synchronization domain 701 (the
synchronization domain 801 or the synchronization domain 901). For another example, both the
first synchronization information and the second synchronization information may include all
information in the foregoing synchronization domain 801 and the information domain indication
field 802 (or the synchronization domain 901, the information domain indication field 902, and
the check information field 903).

[00207] According to the communication method provided in this embodiment of this
application, in a process of discovering a secondary node by a primary node, a clock
synchronization process is synchronously performed, to help shorten duration required for clock
synchronization, improve efficiency of performing clock synchronization between the primary
node and a plurality of secondary nodes, and accelerate a speed of discovering the secondary node
by the primary node.

[00208] In various embodiments of this application, unless otherwise stated or there is a logic
conflict, terms and/or descriptions in embodiments are consistent and may be mutually referenced,
and technical features in different embodiments may be combined based on an internal logical
relationship thereof, to form a new embodiment.

[00209] The foregoing describes in detail the communication methods provided in
embodiments of this application with reference to FIG. 1 to FIG. 13. The following describes in
detail communication apparatuses provided in embodiments of this application with reference to
FIG. 14 and FIG. 15. It should be understood that descriptions of control apparatus embodiments
correspond to the descriptions of the method embodiments. Therefore, for content that is not
described in detail, refer to the foregoing method embodiments. For brevity, details are not
described herein again.

[00210] FIG. 14 is a block diagram of a communication apparatus 2000 according to an
embodiment of this application. The apparatus 2000 may include units configured to perform the
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methods in FIG. 4A and FIG. 4B, and FIG. 11A and FIG. 11B to FIG. 13. In addition, the units in
the apparatus 2000 are separately configured to implement corresponding procedures of the
method embodiments in FIG. 4A and FIG. 4B, and FIG. 11A and FIG. 11B to FIG. 13.

[00211] Specifically, the apparatus 2000 includes a receiving unit 2010 and a sending unit 2020.
The receiving unit 2010 is configured to receive a first discovery frame, where the first discovery
frame carries first synchronization information, and the first synchronization information is for
clock synchronization. The sending unit 2020 is configured to send a second discovery frame after
the receiving unit receives the first discovery frame, where the second discovery frame carries
second synchronization information, and the second synchronization information is for clock
synchronization. The first secondary node is in an undiscovered state.

[00212] In some possible implementations, the first discovery frame and the second discovery
frame further carry a first identity field.

[00213] Insome possible implementations, a value of the first identity field of the first discovery
frame is a non-specific value, and a value of the first identity field of the second discovery frame
is a specific value.

[00214] In some possible implementations, the apparatus 2000 further includes a first
processing unit, configured to set the non-specific value as a node identity of the first secondary
node; and the sending unit 2020 is further configured to send a first response frame.

[00215] In some possible implementations, the receiving unit 2020 is further configured to
receive a third discovery frame, where the third discovery frame carries a second identity field,
and a value of the second identity field is a specific value; and the sending unit 2020 is further
configured to send the third discovery frame.

[00216] In some possible implementations, the first discovery frame and the second discovery
frame further carry a state field, and the state field indicates whether a first identity carried in the
first identity field is assigned; and when a value of the state field is a first value, the state field
indicates that the first identity is not assigned; or when a value of the state field is a second value,
the state field indicates that the first identity is assigned.

[00217] In some possible implementations, the value of the state field of the first discovery
frame is the first value, and the value of the state field of the second discovery frame is the second
value.

[00218] In some possible implementations, the apparatus 2000 further includes a second
processing unit, configured to set a value of the first identity field as a node identity of the first
secondary node; and the sending unit 2020 is further configured to send a second response frame.
[00219] In some possible implementations, the first discovery frame and the second discovery
frame further carry a first check field, and the first check field is at least used to check the first
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identity field and the state field.

[00220] In some possible implementations, the first discovery frame and the second discovery
frame further carry a second check field, and the second check field is at least used to check the
first identity field.

[00221] In some possible implementations, the receiving unit 2010 is further configured to
receive a fourth discovery frame, where the fourth discovery frame carries the first identity field
and the state field, and the value of the state field is the second value; and the sending unit 2020 is
further configured to send the fourth discovery frame.

[00222] Insome possible implementations, the first discovery frame carries an information field,
and the information field includes a third identity field. The apparatus 2000 further includes a third
processing unit, configured to set a value of the third identity field as the node identity of the first
secondary node. The sending unit 2020 is configured to send a third response frame.

[00223] In some possible implementations, the second discovery frame carries only the second
synchronization information, and a bit length of the second synchronization information is the
same as a bit length of the first synchronization information; or the second discovery frame carries
the second synchronization information and third synchronization information, a bit length of the
second synchronization information is the same as a bit length of the first synchronization
information, and a bit length of the third synchronization information is the same as a bit length of
the information field.

[00224] Insome possible implementations, the first synchronization information and the second
synchronization information include an information indication field, and the information
indication field indicates whether the first synchronization information or the second
synchronization information carries the information field; and when a value of the information
indication field is a third value, the information indication field indicates that the information field
is carried; or when a value of the information indication field is a fourth value, the information
indication field indicates that the information field is not carried.

[00225] In some possible implementations, the value of the information indication field in the
first discovery frame is the third value, and the value of the information indication field in the
second discovery frame is the fourth value.

[00226] Insome possible implementations, the first synchronization information and the second
synchronization information further include a third check field, and the third check field is at least
used to check the information indication field.

[00227] In some possible implementations, the receiving unit 2010 is further configured to
receive a fifth discovery frame, where the fifth discovery frame carries at least synchronization

information, and the synchronization information is for clock synchronization; and the sending
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unit 2020 is further configured to send the fifth discovery frame.

[00228] In some possible implementations, the fifth discovery frame is the same as the second
discovery frame.

[00229] Insome possible implementations, the second synchronization information is the same
as the first synchronization information.

[00230] For example, the apparatus 2000 may be disposed in the secondary node 122 or the
secondary node 132 shown in FIG. 1. When the secondary node 142 is not a tail secondary node,
the apparatus 2000 may also be disposed in the secondary node 142. Alternatively, the apparatus
2000 may be disposed in any one of the audio devices 120 to 140 shown in FIG. 3. Operations
performed by the receiving unit 2010 and the sending unit 2020 may be performed by one
processor, or may be performed by different processors. In a specific implementation process, the
one or more processors may be disposed in the audio device; or the apparatus 2000 may be a chip
disposed in the audio device.

[00231] In this application, the processor is a circuit having a signal processing capability. In
an implementation, the processor may be a circuit having an instruction fetching and execution
capability, for example, a central processing unit (central processing unit, CPU), a microprocessor,
a graphics processing unit (graphics processing unit, GPU) (which may be understood as a
microprocessor), or a digital signal processor (digital signal processor, DSP). In another
implementation, the processor may implement a specific function by using a logical relationship
of a hardware circuit. The logical relationship of the hardware circuit is fixed or may be
reconfigurable. For example, the processor is a hardware circuit implemented by an application-
specific integrated circuit (application-specific integrated circuit, ASIC) or a programmable logic
device (programmable logic device, PLD), for example, a field programmable gate array (field
programmable gate array, FPGA). In the reconfigurable hardware circuit, a process in which the
processor loads a configuration file to implement hardware circuit configuration may be
understood as a process in which the processor loads instructions to implement functions of some
or all of the foregoing units. In addition, the processor may alternatively be a hardware circuit
designed for artificial intelligence, and may be understood as an ASIC, for example, a neural
network processing unit (neural network processing unit, NPU), a tensor processing unit (tensor
processing unit, TPU), or a deep learning processing unit (deep learning processing unit, DPU).
[00232] Inaspecific implementation process, all or some of the units in the foregoing apparatus
may be integrated together, or may be implemented independently. In an implementation, the units
are integrated and implemented in a form of a system-on-a-chip (system-on-a-chip, SoC).
[00233] FIG. 15is a block diagram of a communication apparatus according to an embodiment

of this application. The communication apparatus 2100 shown in FIG. 15 may include a processor
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2110, a transceiver 2120, and a memory 2130. The processor 2110, the transceiver 2120, and the
memory 2130 are connected through an internal connection path. The memory 2130 is configured
to store instructions. The processor 2110 is configured to execute the instructions stored in the
memory 2130, to implement the methods in the foregoing embodiments. Optionally, the memory
2130 may be coupled to the processor 2110 through an interface, or may be integrated with the
processor 2110.

[00234] It should be noted that the transceiver 2120 may include but is not limited to a
transceiver apparatus such as an input/output interface (input/output interface), to implement
communication between the apparatus 2100 and another device or a communication network.
[00235] The memory 2130 may be a read-only memory (read-only memory, ROM), a static
storage device, a dynamic storage device, or a random access memory (random access memory,
RAM).

[00236] The transceiver 2120 uses, for example, but is not limited to, a transceiver apparatus of
a transceiver type, to implement communication between the apparatus 2100 and another device
or a communication network, to receive/send data/information used to implement the methods in
the foregoing embodiments.

[00237] Embodiments of this application further provide a communication system. The
communication system includes an apparatus 2000 or an apparatus 2100, a primary node, and one
or more other secondary nodes.

[00238] Embodiments of this application further provide a vehicle. The vehicle includes the
foregoing apparatus 2000 or the apparatus 2100, or the vehicle further includes the foregoing
communication system.

[00239] The vehicle in this application may include a road transportation means, a water
transportation means, an air transportation means, an industrial device, an agricultural device, an
entertainment device, or the like. The vehicle may be a vehicle in a broad sense, and may be a
means of transportation (for example, a commercial vehicle, a passenger vehicle, a motorcycle, an
airborne vehicle, or a train), an industrial vehicle (for example, a forklift, a trailer, or a tractor), an
engineering vehicle (for example, an excavator, a bulldozer, or a crane), an agricultural device (for
example, a lawn mower or a harvester), an entertainment device, a toy vehicle, or the like. A type
of the vehicle is not specifically limited in embodiments of this application.

[00240] An embodiment of this application further provides a computer program product. The
computer program product includes computer program code. When the computer program code is
run on a computer, the computer is enabled to implement the methods in the foregoing
embodiments of this application.

[00241] An embodiment of this application further provides a computer-readable storage
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medium. The computer-readable medium stores computer instructions. When the computer
instructions are run on a computer, the computer is enabled to implement the methods in the
foregoing embodiments of this application.

[00242] Anembodiment of this application further provides a chip. The chip includes a circuit,
configured to perform the methods in the foregoing embodiments of this application.

[00243] It may be clearly understood by a person skilled in the art that, for the purpose of
convenient and brief description, for a detailed working process of the foregoing system, apparatus,
and unit, refer to a corresponding process in the foregoing method embodiments. Details are not
described herein again.

[00244] In descriptions of embodiments of this application, unless otherwise specified, "/"
means "or". For example, A/B may indicate A or B. In this specification, "and/or" describes an
association relationship between associated objects and indicates that three relationships may exist.
For example, A and/or B may indicate the following three cases: Only A exists, both A and B exist,
and only B exists. In this application, at least one means one or more, and a plurality of means two
or more. In addition, "at least one of the following items (pieces)" or a similar expression thereof
means any combination of these items, including any combination of singular items (pieces) or
plural items (pieces). For example, at least one item (piece) of a, b, or ¢ may indicate: a, b, ¢, a and
b,aandc, b andc, or a, b, and ¢, where a, b, and ¢ may be singular or plural.

[00245]  Prefix words "first", "second"”, and the like in embodiments of this application are
merely intended to distinguish between different objects, and impose no limitation on positions,
sequences, priorities, quantities, content, or the like of the described objects. In embodiments of
this application, use of the prefix words, for example, ordinal numbers, used to distinguish between
the described objects does not constitute a limitation on the described objects. For descriptions of
the described objects, refer to the descriptions of the context in the claims or embodiments. The
use of such prefix words should not constitute a redundant limitation.

[00246] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the described apparatus embodiments are merely examples. For example, the unit division is
merely logical function division and may be other division in actual implementation. For example,
a plurality of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[00247] In various embodiments of this application, unless otherwise stated or there is a logic
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conflict, terms and/or descriptions in embodiments are consistent and may be mutually referenced,
and technical features in different embodiments may be combined based on an internal logical
relationship thereof, to form a new embodiment.

[00248] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments.

[00249] In addition, functional units in embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physically, or two or more units may be
integrated into one unit.

[00250] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of this application. Therefore, the protection scope
of this application shall be subject to the protection scope of the claims.
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1. Acommunication method, applied to a first secondary node, wherein the method comprises:

receiving a first discovery frame, wherein the first discovery frame carries first
synchronization information, and the first synchronization information is for clock
synchronization; and

sending a second discovery frame after the first discovery frame is received, wherein the
second discovery frame carries second synchronization information, and the second
synchronization information is for clock synchronization, wherein

the first secondary node is in an undiscovered state.

2. The method according to claim 1, wherein the first discovery frame and the second
discovery frame further carry a first identity field.

3. The method according to claim 2, wherein a value of the first identity field of the first
discovery frame is a non-specific value, and a value of the first identity field of the second
discovery frame is a specific value.

4. The method according to claim 3, wherein the method further comprises:

setting the non-specific value as a node identity of the first secondary node; and

sending a first response frame.

5. The method according to claim 3 or 4, wherein the method further comprises:

receiving a third discovery frame, wherein the third discovery frame carries a second identity
field, and a value of the second identity field is a specific value; and

sending the third discovery frame.

6. The method according to claim 2, wherein the first discovery frame and the second
discovery frame further carry a state field, and the state field indicates whether a first identity
carried in the first identity field is assigned; and

when a value of the state field is a first value, the state field indicates that the first identity is
not assigned; or

when a value of the state field is a second value, the state field indicates that the first identity
is assigned.

7. The method according to claim 6, wherein the value of the state field of the first discovery
frame is the first value, and the value of the state field of the second discovery frame is the second
value.

8. The method according to claim 7, wherein the method further comprises:

setting a value of the first identity field as a node identity of the first secondary node; and

sending a second response frame.
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9. The method according to any one of claims 6 to 8, wherein the first discovery frame and
the second discovery frame further carry a first check field, and the first check field is at least used
to check the first identity field and the state field.

10. The method according to any one of claims 2 to 8, wherein the first discovery frame and
the second discovery frame further carry a second check field, and the second check field is at
least used to check the first identity field.

11. The method according to any one of claims 6 to 9, wherein the method further comprises:

receiving a fourth discovery frame, wherein the fourth discovery frame carries the first
identity field and the state field, and the value of the state field is the second value; and

sending the fourth discovery frame.

12. The method according to claim 1, wherein the first discovery frame carries an information
field, the information field comprises a third identity field, and the method further comprises:

setting a value of the third identity field as a node identity of the first secondary node; and

sending a third response frame.

13. The method according to claim 12, wherein the second discovery frame carries only the
second synchronization information, and a bit length of the second synchronization information is
the same as a bit length of the first synchronization information; or

the second discovery frame carries the second synchronization information and third
synchronization information, a bit length of the second synchronization information is the same as
a bit length of the first synchronization information, and a bit length of the third synchronization
information is the same as a bit length of the information field.

14. The method according to claim 12, wherein the first synchronization information and the
second synchronization information comprise an information indication field, and the information
indication field indicates whether the first synchronization information or the second
synchronization information carries the information field; and

when a value of the information indication field is a third value, the information indication
field indicates that the information field is carried; or

when a value of the information indication field is a fourth value, the information indication
field indicates that the information field is not carried.

15. The method according to claim 14, wherein the value of the information indication field
in the first discovery frame is the third value, and the value of the information indication field in
the second discovery frame is the fourth value.

16. The method according to claim 14 or 15, wherein the first synchronization information
and the second synchronization information further comprise a third check field, and the third
check field is at least used to check the information indication field.
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17. The method according to any one of claims 12 to 16, wherein the method further
comprises:

receiving a fifth discovery frame, wherein the fifth discovery frame carries at least
synchronization information, and the synchronization information is for clock synchronization;
and

sending the fifth discovery frame.

18. The method according to claim 17, wherein the fifth discovery frame is the same as the
second discovery frame.

19. The method according to any one of claims 1 to 18, wherein the second synchronization
information is the same as the first synchronization information.

20. A communication apparatus, used in a first secondary node, wherein the apparatus
comprises a receiving unit and a sending unit, and is configured to perform the method according
to any one of claims 1 to 19.

21. A communication apparatus, comprising:

a memory, configured to store a computer program; and

a processor, configured to execute the computer program stored in the memory, so that the
control apparatus performs the method according to any one of claims 1 to 19.

22. Acommunication system, comprising the apparatus according to claim 20 or 21, a primary
node, and a second secondary node.

23. A vehicle, comprising the apparatus according to claim 20 or 21, or comprising the system
according to claim 22,

24. A computer-readable storage medium, wherein the computer-readable storage medium
stores instructions, and when the instructions are executed by a processor, the processor is enabled
to implement the method according to any one of claims 1 to 19.

25. A chip, wherein the chip comprises a circuit, and the circuit is configured to perform the

method according to any one of claims 1 to 19.
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