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COMMUNICATION METHOD AND COMMUNICATION APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202311039104.9,
filed with the China National Intellectual Property Administration on August 16, 2023 and entitled
"COMMUNICATION METHOD AND COMMUNICATION APPARATUS", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of communication technologies, and more

specifically, to a communication method and a communication apparatus.

BACKGROUND

[0003] As wireless local area network (wireless local area network, WLAN) has developed to

date, 802.11 is one of current mainstream wireless access standards and has been widely

commercially applied in the past decade. A frequently-used basic architecture of the WLAN is that

an access point (access point, AP) accesses the Internet in a wired or wireless manner, and the AP

is associated with a plurality of stations (stations, STAs). The AP and the associated STAs perform

uplink and downlink communication by using the 802.11 protocol. The WLAN operates on an

unlicensed spectrum, and the plurality of STAs need to share a same channel. A random backoff

mechanism is introduced to resolve a problem of a channel access conflict between the plurality

of STAs. However, if a STA continuously performs the backoff mechanism to avoid a channel

access conflict, a transmission delay of the STA is excessively long.

[0004] In a current delay reduction method, after a STA fails to perform sending for k
consecutive times (for example, four times), the STA is allowed to send a defer signal (Defer Signal)
after a channel is idle for a specific duration, to trigger another STA to wait, so as to implement
transmission on the channel. However, if a plurality of STAs simultaneously send Defer Signals,

the Defer Signals sent by the plurality of STAs may fail to be normally received by another STA
due to a carrier frequency offset (carrier frequency offset, CFO) deviation between the STAs. As

a result, delay reduction fails. Therefore, how to improve performance of a delay reduction manner

becomes an urgent problem to be resolved.



10

15

20

25

30

SUMMARY

[0005] This application provides a communication method, to implement delay reduction by
avoiding a CFO deviation between different stations.

[0006] According to a first aspect, a communication method is provided. The method may be
performed by a first station, or may be performed by a component (for example, a chip or a circuit)
of a first station. This is not limited. For ease of description, the following uses an example in
which the first station performs the method for description.

[0007] The communication method includes: The first station sends a defer signal after a
channel is idle for a first duration, where the defer signal is used to trigger another station to wait
for a second duration before channel contention; and the first station calibrates a carrier frequency
offset CFO based on a first physical layer protocol data unit (physical layer protocol data unit,
PPDU) before sending the defer signal, where the first PPDU is a last PPDU received before the
defer signal is sent.

[0008] Based on the foregoing technical solution, before sending the defer signal, the first
station may calibrate the CFO based on the last received first PPDU. The defer signal is used to
trigger the another station to wait for the second duration before channel contention. This increases
a probability that the first station successfully performs channel contention, to reduce a delay of
the first station. In addition, in the technical solution, before sending the defer signal, the first
station calibrates the CFO of the first station based on the last received first PPDU, so that in a
scenario in which a plurality of stations in a communication system all send defer signals, the defer
signals sent by the plurality of stations can be normally received by another station even if a CFO
deviation is excessively large. This ensures normal transmission of the defer signals, to reduce the
delay of the first station.

[0009] With reference to the first aspect, in some implementations of the first aspect, the first
PPDU is a successfully parsed PPDU; and/or a duration between a moment at which the CFO is
calibrated and a moment at which the defer signal is sent is less than or equal to a first threshold;
and/or a frame carried in the first PPDU is a response frame or a frame that does not trigger a
response frame.

[0010] Based on the foregoing technical solution, the first PPDU may be a PPDU that meets a
specific condition. For example, the first PPDU may be the successfully parsed PPDU by the first
station. In this way, in the scenario in which the plurality of stations in the communication system
all send the defer signals, it can be avoided that different stations calibrate CFOs based on different
PPDUSs (for example, some stations may incorrectly parse a receive frame due to interference or a

difference between received signal to interference plus noise ratios of different stations, and
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therefore, different stations calibrate CFOs based on different PPDUS).

[0011] The frame carried in the first PPDU is the response frame or the frame that does not
trigger the response frame. By stipulating that a frame used by a station to calibrate a CFO is a
response frame or a frame that does not trigger a response frame, in the scenario in which the
plurality of stations in the communication system all send the defer signals, it can be avoided that
different stations calibrate CFOs based on different PPDUs (for example, because of different
physical locations, different stations can receive different frames, and therefore, different stations
calibrate CFOs based on different PPDUS).

[0012] In addition, after a station calibrates a CFO, the CFO gradually increases with time.
Therefore, in the scenario in which the plurality of stations in the communication system all send
the defer signals, even if the plurality of stations calibrate CFOs based on a same PPDU, a time
between calibrating the CFO and sending the defer signal cannot be excessively long. In the
technical solution, the duration between the moment at which the CFO is calibrated and the
moment at which the defer signal is sent is limited to be less than or equal to the first threshold, to
avoid an excessively long time between calibrating the CFO and sending the defer signal.

[0013] With reference to the first aspect, in some implementations of the first aspect, before
that the first station sends the defer signal, the method further includes: The first station determines,
based on physical carrier sensing (physical carrier sensing) and virtual carrier sensing (virtual
carrier sensing), that the channel is idle, where a network allocation vector (network allocation
vector, NAV) value corresponding to the virtual carrier sensing is set based on a duration Duration
field in a medium access control (medium access control, MAC) frame header.

[0014] Based on the foregoing technical solution, before sending the defer signal, the first
station determines, by invoking a carrier sensing (carrier sensing, CS) mechanism, that a status of
the channel is idle. The carrier sensing mechanism includes the physical carrier sensing and the
virtual carrier sensing. For the virtual carrier sensing, after receiving a frame whose receiver
address is neither a broadcast address nor a MAC address of the first station, an NAV timer is set,
and then countdown is performed until the countdown is 0. If the network allocation vector
(network allocation vector, NAV) value is not 0, the virtual carrier sensing is busy. If the NAV
value is 0, the virtual carrier sensing is idle. In this embodiment, to avoid, in the scenario in which
the plurality of stations in the communication system all send the defer signals, an excessively
large difference between moments at which different stations determine, by using the carrier
sensing mechanism, that the status of the channel is idle, it may be set that all stations that send
defer signals set NAVs by using the Duration field.

[0015] With reference to the first aspect, in some implementations of the first aspect, a time

synchronization function (Time synchronization function, TSF) value at a start moment of sending
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the defer signal is an integer multiple of 9 microseconds.

[0016] Based on the foregoing technical solution, to avoid, in the scenario in which the
plurality of stations in the communication system all send the defer signals, an excessively large
difference between start moments at which different stations send defer signals, the time
synchronization function TSF value at the start moment of sending the defer signal may be set to
an integer multiple of 9 microseconds, to align the start moments at which the different stations
send the defer signals to a maximum extent.

[0017] With reference to the first aspect, in some implementations of the first aspect, the defer
signal is generated based on a medium access control MAC frame, and values of a scrambler seed,
a legacy signal field (Legacy Signal Field, L-SIG), a duration (Duration) field, and a receiver
address (receiver address, RA) field in the MAC frame are determined.

[0018] Based on the foregoing technical solution, to enable a station that receives the defer
signal to correctly parse the defer signal, the defer signal may be generated based on MAC, and a
field in the MAC frame is determined.

[0019] With reference to the first aspect, in some implementations of the first aspect, a rate
(RATA) field in the L-SIG indicates 6 megabits per second (Mbps); and/or the Duration field
indicates 72 microseconds or 36 microseconds; and/or the RA field indicates a broadcast address
or a determined MAC address.

[0020] With reference to the first aspect, in some implementations of the first aspect, the first
station is a station that fails to send a radio frame on the channel for k consecutive times, and k is
a positive integer.

[0021] According to a second aspect, a communication method is provided. The method may
be performed by a first station, or may be performed by a component (for example, a chip or a
circuit) of a first station. This is not limited. For ease of description, the following uses an example
in which the first station performs the method for description.

[0022] The communication method includes: The first station determines, based on physical
carrier sensing and virtual carrier sensing, that a status of a channel is idle; and if a network
allocation vector NAV value corresponding to the virtual carrier sensing is set based on a duration
Duration field in a medium access control MAC frame header, the first station sends a defer signal
after determining that the channel is idle for a first duration; or if an NAV value corresponding to
the virtual carrier sensing is set based on a transmission opportunity TXOP field in a MAC frame
header, the first station determines not to send a defer signal, where the defer signal is used to
trigger another station to wait for a second duration before channel contention.

[0023] Based on the foregoing technical solution, the first station determines, by invoking a
CS mechanism, that a status of the channel is idle. The CS mechanism includes the physical carrier

4



10

15

20

25

30

35

sensing and the virtual carrier sensing. For the virtual carrier sensing, after receiving a frame whose
receiver address is neither a broadcast address nor a MAC address of the first station, an NAV
timer is set, and then countdown is performed until the countdown is 0. If the NAV value is not 0,
the virtual carrier sensing is busy. If the NAV value is 0, the virtual carrier sensing is idle. In this
embodiment, if the NAV based on which the first station performs virtual carrier sensing is set
based on the duration Duration field in the MAC frame header, the first station may send the defer
signal after the channel is idle for a duration. If the NAV based on which the first station performs
virtual carrier sensing is set based on the TXOP field in the MAC frame header, the first station
determines that the defer signal cannot be sent. This is to avoid, in a scenario in which a plurality
of stations in a communication system all send defer signals, an excessively large difference
between moments at which different stations determine, by using the carrier sensing mechanism,
that the status of the channel is idle.

[0024] With reference to the second aspect, in some implementations of the second aspect,
when the first station sends the defer signal after determining that the channel is idle for the first
duration, the method further includes: The first station sends the defer signal after the channel is
idle for the first duration; and the first station calibrates a carrier frequency offset CFO based on a
first physical layer protocol data unit PPDU before sending the defer signal, where the first PPDU
is a last PPDU received before the defer signal is sent.

[0025] Based on the foregoing technical solution, before sending the defer signal, the first
station may calibrate the CFO based on the last received first PPDU. The defer signal is used to
trigger the another station to wait for the second duration before channel contention. This increases
a probability that the first station successfully performs channel contention, to reduce a delay of
the first station. In addition, in the technical solution, before sending the defer signal, the first
station calibrates the CFO of the first station based on the last received first PPDU, so that in the
scenario in which the plurality of stations in the communication system all send the defer signals,
the defer signals sent by the plurality of stations can be normally received by another station even
if a CFO deviation is excessively large. This ensures normal transmission of the defer signals, to
reduce a delay of the first station.

[0026] For example, for a condition that the first PPDU meets, refer to the descriptions of the
first PPDU in the first aspect. Details are not described herein again. In addition, the defer signal
may be generated based on a MAC frame. For a condition that the MAC frame meets, refer to the
descriptions of the defer signal in the first aspect. Details are not described herein again.

[0027] With reference to the second aspect, in some implementations of the second aspect, a
time synchronization function TSF value at a start moment of sending the defer signal is an integer
multiple of 9 microseconds.
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[0028] Based on the foregoing technical solution, to avoid, in the scenario in which the
plurality of stations in the communication system all send the defer signals, an excessively large
difference between start moments at which different stations send defer signals, the time
synchronization function TSF value at the start moment of sending the defer signal may be set to
an integer multiple of 9 microseconds, to align the start moments at which the different stations
send the defer signals to a maximum extent.

[0029] According to a third aspect, a communication method is provided. The method may be
performed by a first station, or may be performed by a component (for example, a chip or a circuit)
of a first station. This is not limited. For ease of description, the following uses an example in
which the first station performs the method for description.

[0030] The communication method includes: The first station generates a defer signal based
on a medium access control MAC frame, where the defer signal is used to trigger another station
to wait for a second duration before channel contention, and values of a scrambler seed, a legacy
signal field L-SIG, a duration Duration field, and a receiver address RA field in the MAC frame
are determined; and the first station sends the defer signal after a channel is idle for a first duration.
[0031] Based on the foregoing technical solution, to enable a station that receives the defer
signal to correctly parse the defer signal, the defer signal may be generated based on MAC, and a
field in the MAC frame is determined.

[0032] With reference to the third aspect, in some implementations of the third aspect, a rate
(RATA) field in the L-SIG indicates 6 megabits per second (Mbps); and/or the Duration field
indicates 72 microseconds or 36 microseconds; and/or the RA field indicates a broadcast address
or a determined MAC address.

[0033] With reference to the third aspect, in some implementations of the third aspect, the first
station is a station that fails to send a radio frame on the channel for k consecutive times, and k is
a positive integer.

[0034] With reference to the third aspect, in some implementations of the third aspect, the first
station calibrates a carrier frequency offset CFO based on a first physical layer protocol data unit
PPDU before sending the defer signal, where the first PPDU is a last PPDU received before the
defer signal is sent.

[0035] Based on the foregoing technical solution, before sending the defer signal, the first
station may calibrate the CFO based on the last received first PPDU. The defer signal is used to
trigger the another station to wait for the second duration before channel contention. This increases
a probability that the first station successfully performs channel contention, to reduce a delay of
the first station. In addition, in the technical solution, before sending the defer signal, the first
station calibrates the CFO of the first station based on the last received first PPDU, so that in the
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scenario in which the plurality of stations in the communication system all send the defer signals,
the defer signals sent by the plurality of stations can be normally received by another station even
if a CFO deviation is excessively large. This ensures normal transmission of the defer signals, to
reduce a delay of the first station.

[0036] For example, for a condition that the first PPDU meets, refer to the descriptions of the
first PPDU in the first aspect. Details are not described herein again.

[0037] With reference to the third aspect, in some implementations of the third aspect, before
that the first station sends the defer signal, the method further includes: The first station determines,
based on physical carrier sensing and virtual carrier sensing, that the channel is idle, where a
network allocation vector NAV value corresponding to the virtual carrier sensing is set based on a
duration Duration field in a medium access control MAC frame header.

[0038] Based on the foregoing technical solution, before sending the defer signal, the first
station determines, by invoking a carrier sensing (carrier sensing, CS) mechanism, that a status of
the channel is idle. The carrier sensing mechanism includes the physical carrier sensing and the
virtual carrier sensing. For the virtual carrier sensing, after receiving a frame whose receiver
address is neither a broadcast address nor a MAC address of the first station, an NAV timer is set,
and then countdown is performed until the countdown is 0. If the network allocation vector
(network allocation vector, NAV) value is not 0, the virtual carrier sensing is busy. If the NAV
value is 0, the virtual carrier sensing is idle. In this embodiment, to avoid, in the scenario in which
the plurality of stations in the communication system all send the defer signals, an excessively
large difference between moments at which different stations determine, by using the carrier
sensing mechanism, that the status of the channel is idle, it may be set that all stations that send
defer signals set NAVs by using the Duration field.

[0039] With reference to the third aspect, in some implementations of the third aspect, a time
synchronization function TSF value at a start moment of sending the defer signal is an integer
multiple of 9 microseconds.

[0040] Based on the foregoing technical solution, to avoid, in the scenario in which the
plurality of stations in the communication system all send the defer signals, an excessively large
difference between start moments at which different stations send defer signals, the time
synchronization function TSF value at the start moment of sending the defer signal may be set to
an integer multiple of 9 microseconds, to align the start moments at which the different stations
send the defer signals to a maximum extent.

[0041] According to a fourth aspect, a communication apparatus is provided. The apparatus is
configured to perform the methods according to the first aspect to the third aspect. Specifically,
the apparatus may include units and/or modules configured to perform the method according to
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any one of the implementations of the first aspect to the third aspect, for example, a processing
unit and/or a communication unit.

[0042] For example, when the communication apparatus is the first station in the first aspect,
the communication unit is configured to send a defer signal after a channel is idle for a first duration,
where the defer signal is used to trigger another station to wait for a second duration before channel
contention; and the processing unit is further configured to calibrate a carrier frequency offset CFO
based on a first physical layer protocol data unit PPDU before the communication unit sends the
defer signal, where the first PPDU is a last PPDU received before the defer signal is sent.

[0043] For example, when the communication apparatus is the first station in the second aspect,
the processing unit is configured to determine, based on physical carrier sensing and virtual carrier
sensing, that a status of a channel is idle; and if a network allocation vector NAV value
corresponding to the virtual carrier sensing is set based on a duration Duration field in a medium
access control MAC frame header, the processing unit is configured to send a defer signal after
determining that the channel is idle for a first duration; or if an NAV value corresponding to the
virtual carrier sensing is set based on a transmission opportunity TXOP field in a MAC frame
header, the processing unit is configured to determine not to send a defer signal, where the defer
signal is used to trigger another station to wait for a second duration before channel contention.
[0044] For example, when the communication apparatus is the first station in the third aspect,
the processing unit is configured to generate a defer signal based on a medium access control MAC
frame, where the defer signal is used to trigger another station to wait for a second duration before
channel contention, and values of a scrambler seed, a legacy signal field L-SIG, a duration
Duration field, and a receiver address RA field in the MAC frame are determined; and the
communication unit is configured to send the defer signal after a channel is idle for a first duration.
[0045] In an implementation, the apparatus is a terminal device. When the apparatus is the
terminal device, the communication unit may be a transceiver or an input/output interface, and the
processing unit may be at least one processor. Optionally, the transceiver may be a transceiver
circuit. Optionally, the input/output interface may be an input/output circuit.

[0046] For example, when the communication apparatus is the first station in the first aspect,
the transceiver is configured to send a defer signal after a channel is idle for a first duration, where
the defer signal is used to trigger another station to wait for a second duration before channel
contention; and the processing unit is further configured to calibrate a carrier frequency offset CFO
based on a first physical layer protocol data unit PPDU before the communication unit sends the
defer signal, where the first PPDU is a last PPDU received before the defer signal is sent.

[0047] For example, when the communication apparatus is the first station in the second aspect,
the processor is configured to determine, based on physical carrier sensing and virtual carrier
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sensing, that a status of a channel is idle; and if a network allocation vector NAV value
corresponding to the virtual carrier sensing is set based on a duration Duration field in a medium
access control MAC frame header, the processor is configured to send a defer signal after
determining that the channel is idle for a first duration; or if an NAV value corresponding to the
virtual carrier sensing is set based on a transmission opportunity TXOP field in a MAC frame
header, the processor is configured to determine not to send a defer signal, where the defer signal
is used to trigger another station to wait for a second duration before channel contention.

[0048] For example, when the communication apparatus is the first station in the third aspect,
the processor is configured to generate a defer signal based on a medium access control MAC
frame, where the defer signal is used to trigger another station to wait for a second duration before
channel contention, and values of a scrambler seed, a legacy signal field L-SIG, a duration
Duration field, and a receiver address RA field in the MAC frame are determined; and the
transceiver is configured to send the defer signal after a channel is idle for a first duration.

[0049] In another implementation, the apparatus is a chip, a chip system, or a circuit used in a
terminal device. When the apparatus is the chip, the chip system, or the circuit used in the terminal
device, the communication unit may be an input/output interface, an interface circuit, an output
circuit, an input circuit, a pin, a related circuit, or the like on the chip, the chip system, or the circuit;
and the processing unit may be at least one processor, a processing circuit, a logic circuit, or the
like.

[0050] According to a fifth aspect, a communication apparatus is provided. The apparatus
includes: a memory, configured to store a program; and at least one processor, configured to
execute a computer program or instructions stored in the memory, to perform the method according
to any one of the foregoing implementations of the first aspect to the third aspect, or any one of
the foregoing implementations of the second aspect and the third aspect.

[0051] According to a sixth aspect, this application provides a processor, configured to
perform the methods provided in the foregoing aspects.

[0052] Unless otherwise specified, or if operations such as sending and obtaining/receiving
related to the processor do not conflict with actual functions or internal logic in related descriptions,
the operations may be understood as operations such as outputting, receiving, and inputting
performed by the processor, or may be understood as sending and receiving operations performed
by a radio frequency circuit and an antenna. This is not limited in this application.

[0053] According to a seventh aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores program code executed by a device, and the program
code includes instructions for performing the method according to any one of the foregoing
implementations of the first aspect to the third aspect.

9



10

15

20

25

30

[0054] According to an eighth aspect, a computer program product including instructions is
provided. When the computer program product is run on a computer, the computer is enabled to
perform the method according to any one of the foregoing implementations of the first aspect to
the third aspect.

[0055] According to a ninth aspect, a chip is provided. The chip includes a processor and a
communication interface. The processor reads, through the communication interface, instructions
stored in a memory, to perform the method according to any one of the foregoing implementations
of the first aspect to the third aspect.

[0056] Optionally, in an implementation, the chip further includes the memory. The memory
stores a computer program or the instructions. The processor is configured to execute the computer
program or the instructions stored in the memory. When the computer program or the instructions
are executed, the processor is configured to perform the method according to any one of the
foregoing implementations of the first aspect to the third aspect.

[0057] According to a tenth aspect, a communication system is provided. The communication
system includes the first station in the first aspect, the first station in the second aspect, or the first

station in the third aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0058] FIG. 1 is a diagram of an application scenario to which an embodiment of this
application is applicable;

[0059] FIG. 2 is a diagram of a structure of an apparatus according to this application;

[0060] FIG. 3 is a diagram of a PPDU format;

[0061] FIG. 4 is a diagram of sending a Defer Signal according to an embodiment of this
application;

[0062] FIG. 5 is a schematic flowchart of a communication method according to an
embodiment of this application;

[0063] FIG. 6 is a schematic flowchart of a communication method according to an
embodiment of this application;

[0064] FIG. 7 is a block diagram of a communication apparatus according to an embodiment
of this application;

[0065] FIG. 8 is a diagram of another communication apparatus according to an embodiment
of this application; and

[0066] FIG. 9 is a diagram of a chip system according to an embodiment of this application.
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DESCRIPTION OF EMBODIMENTS

[0067] For ease of understanding embodiments of this application, the following points are
first described.

[0068] First, in this application, "indicate” may include "directly indicate™ and "indirectly
indicate”. When a piece of indication information indicates A, the indication information may
directly indicate A or indirectly indicate A, but it does not indicate that the indication information
definitely carries A.

[0069] Information indicated by indication information is referred to as to-be-indicated
information. In a specific implementation process, there are a plurality of manners of indicating
the to-be-indicated information, for example, but not limited to, the following manners: The to-
be-indicated information is directly indicated, for example, the to-be-indicated information or an
index of the to-be-indicated information is indicated. Alternatively, the to-be-indicated information
may be indirectly indicated by indicating other information, and there is an association relationship
between the other information and the to-be-indicated information. Alternatively, only a part of
the to-be-indicated information may be indicated, and the other part of the to-be-indicated
information is known or pre-agreed on. For example, specific information may alternatively be
indicated by using an arrangement sequence of a plurality of pieces of information that is pre-
agreed on (for example, stipulated in a protocol), to reduce indication overheads to some extent.
In addition, acommon part of all pieces of information may be identified and indicated in a unified
manner, to reduce indication overheads caused by separately indicating same information.

[0070] Second, "at least one" shown in this application means one or more, and "a plurality
of" means two or more. In addition, in embodiments of this application, "first", "second", and
various numeric numbers (for example, "#1" and "#2") are merely used for distinguishing for ease
of description, and are not used to limit the scope of embodiments of this application. Sequence
numbers in the following processes do not mean execution sequences. The execution sequences of
the processes should be determined based on functions and internal logic of the processes, and
should not constitute any limitation on implementation processes of embodiments of this
application. It should be understood that, objects described in this way may be interchangeable in
proper cases, so that solutions other than embodiments of this application can be described. In
addition, in embodiments of this application, words such as "S510" are merely identifiers for ease
of description, and do not limit a sequence of performing steps.

[0071] Third, in embodiments of this application, a word such as “example"” or "for example"
is used to represent giving an example, an illustration, or a description. Any embodiment or design

solution described as an "example" or "for example™ in this application should not be explained as
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being more preferred or more advantageous than another embodiment or design solution. Exactly,
use of the word like "example™ or "for example" is intended to present a related concept in a
specific manner.

[0072] Fourth, "stored” in embodiments of this application may mean be storage in one or
more memories. The one or more memories may be separately disposed, or may be integrated into
an encoder, a decoder, a processor, or a communication apparatus. Alternatively, some of the one
or more memories may be separately disposed, and some may be integrated into a decoder, a
processor, or a communication apparatus. A type of the memory may be a storage medium in any
form. This is not limited in this application.

[0073] Fifth, in embodiments of this application, a "protocol™ may be a standard protocol in
the communication field, for example, may include an NR protocol and a related protocol applied
to a future communication system. This is not limited in this application.

[0074] Sixth, in embodiments of this application, terms "of (of)", "corresponding
(corresponding, relevant)"”, "corresponding (corresponding)”, and "associate (associate)" may be
interchangeably used sometimes. It should be noted that meanings expressed by the terms are
consistent when differences are not emphasized.

[0075] Seventh, in embodiments of this application, "in a case of", "when", and "if" may be
interchangeably used sometimes. It should be noted that meanings expressed by the terms are
consistent when differences are not emphasized.

[0076] Eighth, the term "and/or" in this specification is merely an association relationship for
describing 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 addition, the character "/" in this specification generally indicates an "or" relationship
between the associated objects.

[0077] The following describes technical solutions of this application with reference to the
accompanying drawings.

[0078] The technical solutions provided in embodiments of this application are applicable to
a wireless local area network (wireless local area network, WLAN) scenario, for example, support
related institute of electrical and electronics engineers (institute of electrical and electronics
engineers, IEEE) 802.11 standards, such as the 802.11a/b/g standard, the 802.11n standard, the
802.11ac standard, the 802.11ax standard, and a next-generation Wi-Fi protocol of IEEE 802.11ax,
for example, 802.11be, Wi-Fi 7, extremely high throughput (extremely high throughput, EHT),
802.11ad, 802.11ay, or 802.11bf, or for another example, a next generation of 802.11be like Wi-Fi
8; may be further applied to an ultra-wideband (ultra-wideband, UWB)-based wireless personal
area network system, for example, 802.15 series standards; and may be further applied to a sensing
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(sensing) system, for example, 802.11bf series standards. The 802.11n standard is referred to as
high throughput (high throughput, HT), the 802.11ac standard is referred to as a very high
throughput (very high throughput, VHT) standard, the 802.11ax standard is referred to as a high
efficient (high efficient, HE) standard, and the 802.11be standard is referred to as an extremely
high throughput (extremely high throughput, EHT) standard. 802.11bf includes two major
categories of standards: a low-frequency (for example, sub-7 GHz) standard and a high-frequency
(for example, 60 GHz) standard. An implementation of sub-7 GHz mainly depends on 802.11ac,
802.11ax, 802.11be, and a next-generation standard. An implementation of 60 GHz mainly
depends on 802.11ad, 802.11ay, and a next-generation standard. 802.11ad may also be referred to
as a directional multi-gigabit (directional multi-gigabit, DMG) standard, and 802.11ay may also
be referred to as an enhanced directional multi-gigabit (enhanced directional multi-gigabit, EDMG)
standard.

[0079] Although embodiments of this application are mainly described by using an example
in which a WLAN network is deployed, especially a network to which the IEEE 802.11 series
standards are applied, a person skilled in the art easily understands that various aspects in
embodiments of this application may be extended to other networks that use various standards or
protocols, for example, a high performance radio local area network (high performance radio local
area network, HIPERLAN), a wireless wide area network (wireless wide area network, WWAN),
a wireless personal area network (wireless personal area network, WPAN), or other networks that
are known or developed in the future. Therefore, regardless of a used coverage area and a used
wireless access protocol, the various aspects provided in embodiments of this application are
applicable to any suitable wireless network.

[0080] The technical solutions in embodiments of this application may be further applied to
various communication systems, for example, a WLAN communication system, a wireless fidelity
(wireless fidelity, Wi-Fi) system, a long term evolution (long term evolution, LTE) system, an LTE
frequency division duplex (frequency division duplex, FDD) system, an LTE time division duplex
(time division duplex, TDD) system, a universal mobile telecommunications system (universal
mobile telecommunications system, UMTS), a worldwide interoperability for microwave access
(worldwide interoperability for microwave access, WiMAX) communication system, a 5th
generation (5th generation, 5G) system or a new radio (new radio, NR) system, a future 6th
generation (6th generation, 6G) system, an internet of things (internet of things, 10T) network, or
a vehicle-to-everything (vehicle to x, V2X) network.

[0081] The foregoing communication systems to which this application is applicable are
merely examples for description, and the communication systems to which this application is
applicable are not limited thereto. This is uniformly described herein, and details are not described
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below again.

[0082] FIG. 1 is a diagram of an application scenario to which an embodiment of this
application is applicable. As shown in FIG. 1, a communication method provided in this
application is applicable to data communication between an access point (access point, AP) and a
station (station, STA). The station may be a non-access point station (non-access point station,
non-AP STA), which is referred to as a non-AP station or a STA for short. Specifically, the solutions
of this application are applicable to data communication between an AP and one or more non-AP
stations (for example, data communication between an AP 1 and both a non-AP STA 1 and a non-
AP STA 2), and are also applicable to data communication between APs (for example, data
communication between the AP 1 and an AP 2) and data communication between non-AP STAs
(for example, data communication between the non-AP STA 2 and a non-AP STA 3).

[0083] The access point may be a node through which a terminal (for example, a mobile phone)
accesses a wired (or wireless) network, and is mainly deployed at home, in a building, or on a
campus, with a typical coverage radius ranging from dozens of meters to 100-odd meters, or
certainly, may be deployed outdoors. The access point is equivalent to a bridge that connects the
wired network and the wireless network. A main function of the access point is to connect various
wireless network clients together and then connect the wireless network to the Ethernet.

[0084] Specifically, the access point may be a terminal or a network device with a Wi-Fi chip.
The network device may be a server, a router, a switch, a bridge, a computer, a mobile phone, a
relay station, a vehicle-mounted device, a wearable device, a network device in a 5G network, a
network device in a 6G network, a network device in a public land mobile network (public land
mobile network, PLMN), or the like. This is not limited in embodiments of this application. The
access point may be a device that supports a Wi-Fi standard. For example, the access point may
alternatively support one or more of the following IEEE 802.11 series standards: 802.11a, 802.11b,
802.11g, 802.11n, 802.11ac, 802.11ax, 802.11be, 802.11ad, and 802.11ay.

[0085] The non-AP station may be a wireless communication chip, a wireless sensor, a
wireless communication terminal, or the like, and may also be referred to as a user, user equipment
(user equipment, UE), an access terminal, a subscriber unit, a subscriber station, a mobile station,
a mobile console, a remote station, a remote terminal, a mobile device, a user terminal, a terminal,
a wireless communication device, a user agent, or a user apparatus. The non-AP station may be a
cellular phone, a cordless phone, a session initiation protocol (session initiation protocol, SIP)
phone, a wireless local loop (wireless local loop, WLL) station, a personal digital assistant
(personal digital assistant, PDA), a handheld device with a wireless communication function, a
computing device or another processing device connected to a wireless modem, a vehicle-mounted

device, an internet of things device, a wearable device, a terminal device in a 5G network, a
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terminal device in a 6G network, a terminal device in a PLMN, or the like. This is not limited in
embodiments of this application. The non-AP station may be a device that supports a WLAN
standard. For example, the non-AP station may support one or more of the following IEEE 802.11
series standards: 802.11a, 802.11b, 802.11g, 802.11n, 802.11ac, 802.11ax, 802.11be, 802.11ad,
and 802.11ay.

[0086] For example, the non-AP station may be a mobile phone, a tablet computer, a set-top
box, a smart television, a smart wearable device, a vehicle-mounted communication device, a
computer, an internet of things (internet of things, 10T) node, a sensor, a smart home, for example,
a smart camera, a smart remote control, a smart water meter, a sensor in a smart city, or the like.
[0087] The AP or the non-AP station may include a transmitter, a receiver, a memory, a
processor, and the like. The transmitter and the receiver are respectively configured to send and
receive packet structures. The memory is configured to store signaling information, store a preset
value that is pre-agreed-upon, and the like. The processor is configured to parse the signaling
information, process related data, and the like.

[0088] For example, FIG. 2 shows a communication apparatus according to this application.
The apparatus shown in FIG. 2 may be an AP or a non-AP station. A medium access control
(medium access control, MAC) layer processing module, a physical (physical, PHY) layer
processing module, a radio frequency/antenna, and the like are configured to implement related
functions of the foregoing transmitter and receiver. As shown in FIG. 2, in addition to the MAC
layer processing module, the PHY layer processing module, the radio frequency/antenna, a
memory, and a processor, the apparatus may further include a controller and a scheduler.

[0089] It should be understood that FIG. 2 shows merely an example of an apparatus provided
in this application, and does not constitute a limitation on this application. For example, the
apparatus may alternatively not include the controller and/or the scheduler.

[0090] For ease of understanding of the technical solutions in embodiments of this application,
some terms or concepts that may be used in embodiments of this application are first briefly
described.

[0091] 1. Physical layer protocol data unit (physical layer protocol data unit, PPDU): FIG. 3
is a diagram of a PPDU format. The PPDU includes a legacy short training field (Legacy Short
Training Field, L-STF), a legacy long training field (Legacy Long Training Field, L-LTF), a legacy
signal field (Legacy Signal Field, L-SIG), a repeated legacy signal field (repeated legacy signal
field, RL-SIG), a universal signal field (universal SIG, U-SIG), an extremely high throughput
signal field (extremely high throughput signal field, EHT-SIG), an EHT-short training field (EHT-
short training field, EHT-STF), an EHT-long training field (EHT-long training field, EHT-LTF), a
data (Data) field, and a packet extension (packet extension, PE) field. The L-STF, the L-LTF, the
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L-SIG, the RL-SIG, the U-SIG, the EHT-SIG, the EHT-STF, and the EHT-LTF are a part of
structures in a physical layer header (or referred to as a preamble part) of the PPDU.
[0092] The L-STF, the L-LTF, and the L-SIG may be understood as legacy preamble fields,
and are used to ensure coexistence of a new device and a legacy device. The RL-SIG is used to
enhance reliability of the legacy signal field.
[0093] The U-SIG and the EHT-SIG are signal fields. The U-SIG is used to carry some
common information, for example, information indicating a PPDU version, information indicating
an uplink/downlink, information indicating a frequency domain bandwidth of the PPDU, and
puncturing indication information. The EHT-SIG includes information indicating resource
allocation, information indicating data demodulation, and the like.
[0094] It should be noted that in embodiments of this application, fields in a PPDU in an
802.11be scenario are used as an example for description. The fields in the PPDU mentioned in
embodiments of this application are not limited to fields related to 802.11be. The fields in the
PPDU mentioned in embodiments of this application may alternatively be fields related to a
standard version after 802.11be, including but not limited to a case that a PPDU signal field in a
next-generation protocol is ultra-high reliability signaling (ultra-high reliability signaling, UHR-
SIG).
[0095] 2. Distributed coordination function (distributed coordination function, DCF): A
WLAN operates on an unlicensed spectrum, and a plurality of stations need to share a same
channel. To resolve a problem of a channel access conflict between the plurality of stations, a
random backoff mechanism, namely, a DCF mechanism, is introduced. Before sending a data
frame or a management frame, a station needs to first invoke a carrier sensing (carrier sensing, CS)
mechanism to determine whether the channel is idle or busy. When the channel is busy, the station
needs to defer channel access for specific time.
[0096] For example, the specific time is classified into two cases: When a frame is detected
but is not successfully received, the specific time is an extended interframe space (extended
interframe space, EIFS); and in another case (for example, when no frame is detected, or when a
frame is detected and is successfully received), the specific time is a distributed interframe space
(distributed interframe space, DIFS).
[0097] Specifically, a DIFS duration and an EIFS duration are respectively:
DIFS=aSIFSTime+2*aSlotTime; and
EIFS=aSIFSTime+AckTxTime+DIFS.
[0098] Generally, aSIFSTime is 16 microseconds, and aSlotTime is 9 microseconds. Specific
values of aSIFSTime and aSlotTime may vary with different spectrums and protocols. Specific
values of aSIFSTime and aSlotTime are not limited in this application. AckTxTime is a
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transmission duration of an acknowledgement (ACK) frame.

[0099] After waiting for the DIFS duration or the EIFS duration in which the channel is idle,
the station further needs to perform backoff before sending the data frame or the management
frame. For ease of description, the following uses an example in which the specific time is DIFS
for description.

[00100] For example, a process in which a station performs the DCF mechanism is as follows:
The station randomly selects a backoff count from a window [0, contention window (contention
window, CW)] as a counter value. After the station waits for the DIFS duration in which the
channel is idle, the counter value is decreased by 1 each time the channel is idle for one aSlotTime.
When the counter value is decreased to 0, the station sends a data frame or a management frame.
An initial value of the CW is the minimum contention window (CWmin). Herein, [0, CW]
indicates that a value range of the counter value is greater than or equal to 0 and less than or equal
to the CW.

[00101] If a station successfully sends a data frame or a management frame, the CW is set to
CWmin, and the station randomly selects a counter value from [0, CWmin] when performing next
channel contention.

[00102] If the station fails to send the data frame or the management frame, the CW is set to
2*CW+1, and the station randomly selects a counter value from [0, 2*CW+1] when performing
next channel contention.

[00103] If the station consecutively fails to send the data frame or the management frame, the
CW is set to CWmax, and the CW remains at CWmax. The CW is set to CWmin after the data
frame or the management frame is sent successfully.

[00104] As described above, in a scenario in which a plurality of stations share a same channel,
a channel access conflict may be avoided by using the DCF mechanism.

[00105] Optionally, two stations that generate a same random backoff counter value may
simultaneously back off to 0, and then the two stations simultaneously send data frames or
management frames. In this case, both the two stations fail to send the data frames or the
management frames due to a channel access conflict. After failing to send the data frames or the
management frames, the two stations randomly select counter values in a larger contention window
to access the channel. This reduces a channel access conflict probability. When more stations
initiate contention at the same time, a channel access conflict probability is higher, and the
contention window is continuously increased. In other words, an actual contention window is
dynamically adjusted based on the contention stations, to support channel contention of different
quantities of contention stations.

[00106] 3. Enhanced distributed channel access (enhanced distributed channel access, EDCA):
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The EDCA is derived from the DCF.

[00107] In a DCF mechanism, one station corresponds to one contention queue, and to-be-sent
data of the station is cached in a same queue. In an EDCA mechanism, one station supports four
access categories (access categories, ACs) to distinguish data of different priorities, and each
access category maintains an independent set of channel contention parameters. Priorities of the
four different access categories are AC_VO, AC_VI, AC_BE, and AC_BK in descending order.
[00108] Inarandom backoff process corresponding to each AC, an arbitration interframe space
(Arbitration Interframe Space, AIFS) duration is waited for, instead of the DIFS duration.
AIFS[AC]=AIFSN[AC]*aSlotTime+aSIFSTime. Each AC also corresponds to different
CWmin[AC] and CWmax[AC]. Small AIFSN, CWmin, and CWmax parameters may be allocated
to an access category with a high priority, and large AIFSN, CWmin, and CWmax parameters may
be allocated to an access category with a low priority, to increase a sending opportunity of a high-
priority service and reduce a sending opportunity of a low-priority service. The minimum value of
the AIFSN is 2.

[00109] 4. Defer signal (Defer Signal): After a station fails to perform sending for k consecutive
times (for example, four times), the station is allowed to send a Defer Signal after a channel is idle
for the DIFS duration.

[00110] An example of the Defer Signal is using a legacy preamble (legacy preamble), that is,
the Defer Signal includes L-STF, L-LTF, and L-SIG fields. Because the Defer Signal does not have
a payload (payload) part, after the station receives the Defer Signal, the station considers the Defer
Signal as an error frame, to trigger waiting for the EIFS duration. Within the EIFS duration, the
station that sends the Defer Signal may initiate backoff again, and the station that ends backoff
may send data. Backoff may resolve a collision problem after the plurality of stations send Defer
Signals at the same time.

[00111] The foregoing briefly describes, with reference to FIG. 1, the scenario to which the
communication method provided in embodiments of this application is applicable, and describes
basic concepts that may be involved in embodiments of this application. The Defer Signal is
described in the basic concepts. It can be learned from the foregoing descriptions about the Defer
Signal that a station may reduce a delay of the station by sending the Defer Signal.

[00112] For ease of understanding, how a station sends a Defer Signal is described with
reference to FIG. 4.

[00113] After a transmission opportunity (Transmission Opportunity, TXOP) on a channel is
used, another station determines, based on physical carrier sensing and virtual carrier sensing, end
time of a previous TXOP. In FIG. 4, a STA #1 obtains a previous TXOP (for example, a TXOP #1
shown in FIG. 4). After an A-MPDU 1 and a BA 1 frame are exchanged, the current TXOP ends
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after a period of time (for example, an XIFS start moment shown in FIG. 4). In this case, a STA #3
and a STA #4 have experienced several consecutive contention failures, and meet a basic condition
for sending a Defer Signal. The STA #3 and the STA #4 send Defer Signals after the channel is
idle for xIFS. After receiving the Defer Signals, the STA #1 and a STA #2 consider the Defer
Signals as incorrect receive frames, and then wait for EIFS time before channel contention after
receiving the Defer Signals.

[00114] To enable the STA #1 and the STA #2 to consider the Defer Signals as the incorrect
receive frames, a physical layer frame header (hamely, an L-STF, an L-LTF, and an L-SIG) is used
as the Defer Signal. In this way, because the STA #1 and the STA #2 cannot parse out originally
unsent payload parts, the STA#1 and the STA#2 consider the Defer Signals as the incorrect frames.
Because a plurality of stations may send Defer Signals at the same time, the STA #3 and the STA
#4 cannot immediately perform sending after sending the Defer Signals, but need to further
perform a backoff procedure (for example, a backoff #1 and a backoff #2 shown in FIG. 4), to
avoid a collision between the STA #3 and the STA #4.

[00115] The Defer Signal sending procedure shown in FIG. 4 has the following problems:
[00116] (1) Carrier frequency offsets CFOs for stations are different. When the plurality of
stations send the Defer Signals at the same time, a third-party station may fail to receive the Defer
Signals due to an excessively large CFO deviation. For example, as shown in FIG. 4, if a CFO
deviation between the STA #3 and the STA #4 is excessively large, the Defer Signals sent by the
STA #3 and the STA #4 may fail to be received by the STA #1 and the STA #2.

[00117] (2) Channel idle moments determined by different stations may be different. Therefore,
sending moments of Defer Signals cannot be aligned. For example, as shown in FIG. 4, it is
assumed that before sending the Defer Signals, the STA #3 and the STA #4 need to determine that
the channel is idle. If channel idle moments determined by the STA#3 and the STA #4 are different,
the Defer Signals sent by the STA #3 and the STA #4 may fail to be received by the STA #1 and
the STA #2.

[00118] (3) When the L-STF, the L-LTF, and the L-SIG are used as Defer Signals, behaviors of
conventional STAs after the conventional STAs receive the Defer Signals may be inconsistent.
Some stations may not consider the Defer Signal as a PPDU that is being received because no
energy is received after the Defer Signal, and then immediately initiate channel contention. For
example, as shown in FIG. 4, after receiving the Defer Signals, the STA #1 and the STA #2 do not
wait for the EIFS time before channel contention, but directly initiate channel contention.
[00119] To resolve the problems in the Defer Signal sending procedure shown in FIG. 4, this
application provides a communication method, to reduce a delay by avoiding a CFO deviation
between different stations.
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[00120] The following describes the technical solutions provided in this application in detail
with reference to the accompanying drawings. Embodiments of this application may be applied to
a plurality of different scenarios, including but not limited to the scenario shown in FIG. 1.
[00121] It should be understood that a specific structure of an entity for performing a method
provided in embodiments of this application is not particularly limited in the following
embodiments, provided that the entity can run a program that records code of the method provided
in embodiments of this application to perform communication according to the method provided
in embodiments of this application. For example, the entity for performing the method provided
in embodiments of this application may be a receive end device or a transmit end device, or a
functional module that is in a receive end device or a transmit end device and that can invoke the
program and execute the program.

[00122] The following describes in detail the communication method provided in embodiments
of this application by using interaction between a first station and a second station as an example
without loss of generality. In embodiments of this application, the first station may be an access
point AP, and the second station may be a non-access point non-AP (for example, a STA); or the
first station may be an access point STA, and the second station may be a non-access point AP; or
the first station and the second station are access points APs; or the first station and the second
station are non-access points non-APs.

[00123] FIG. 5 is a schematic flowchart of a communication method according to an
embodiment of this application. The method includes the following steps.

[00124] S510: The first station sends a defer signal.

[00125] The first station may be any station that needs to perform channel contention. For
example, a WLAN operates on an unlicensed spectrum, and a plurality of stations need to share a
same channel. The first station is one of the plurality of stations that need to share the same channel
for transmission.

[00126] In a possible implementation, the first station may be a station that fails to send a radio
frame on the channel for k consecutive times, and K is a positive integer. When k is equal to 1, that
the first station fails to send the radio frame on the channel for the k consecutive times means that
the first station fails to send the radio frame on the channel once. A form of the radio frame
transmitted on the channel is not limited in embodiments, and may be a data frame, a control frame,
a management frame, or the like.

[00127] In another possible implementation, the first station may be any station that needs to
send a defer signal.

[00128] It should be understood that a condition for the first station to send the defer signal is

not limited in embodiments. The station may be a station that fails to perform channel contention,
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or may be a station with a high priority, or may be a station with another feature. Details are not
described in embodiments.

[00129] Specifically, the defer signal is used to trigger another station to wait for a second
duration before channel contention. For example, the another station in embodiments may be a
station that can receive the defer signal sent by the first station. It should be noted that, in
embodiments, an objective of sending the defer signal by the first station is to enable the another
station to wait for a period of time before channel contention, to increase a probability that the first
station successfully performs channel contention. A function of the defer signal may be understood
as triggering the another station that may receive the defer signal to wait for a period of time before
channel contention.

[00130] For example, for the function of the defer signal, refer to the foregoing function
descriptions of the Defer Signal. No limitation is imposed on a specific function of the defer signal
in embodiments.

[00131] Inapossible implementation, the defer signal in this embodiment is the foregoing Defer
Signal.

[00132] In another possible implementation, the defer signal is another signal that can
implement the function of the Defer Signal.

[00133] In this implementation, the defer signal may be a signal generated based on a MAC
frame. For example, the defer signal may use a current CTS or ACK format design.

[00134] Specifically, if the defer signal is generated based on the MAC frame, values of a
scrambler seed, an L-SIG, a Duration field, and an RA field included in the MAC frame are
determined. That content included in the MAC frame is determined may be understood as that the
MAC frame is predefined in a protocol or determined through negotiation between stations. The
content in the MAC frame does not change with different stations. In other words, defer signals
generated by different stations are the same.

[00135] Inthis implementation, because the defer signal is generated based on the MAC frame,
and the content in the MAC frame is determined, all stations that receive the defer signal can
respond to the defer signal in a unified manner, and to wait for a period of time before channel
contention.

[00136] Optionally, the scrambler seed may be a fixed scrambler seed predefined in an existing
standard or a future standard.

[00137] Optionally, the L-SIG includes a RATE field, a Reserved field, a LENGTH field, a
Parity field, and a SIGNAL TAIL field. The Reserved field and the SIGNAL TAIL field are set to
0, and the Parity field is a check bit generated based on a field before the Parity field. As long as
the RATA field and the LENGTH field are determined, the Parity field is also determined.
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[00138] A rate needs to be fixed for the RATA field. For example, the RATA field is 1101,
indicating a lowest rate of 6 Mbps, or the RATA field is fixed to another value, indicating another
rate. In addition, because the MAC frame is a frame with a fixed length, no special agreement is
required for the LENGTH field.

[00139] Optionally, the Duration field is used to protect a period of time after the defer signal,
so that a plurality of stations that send the defer signal can perform backoff. Because there are not
many stations that send the defer signal at the same time, a backoff window size may be selected
as 7 or 3. In this way, the Duration field may be set to (7+1)*9 microseconds=72 microseconds, or
(3+1)*9 microseconds=36 microseconds. 9 microseconds is a length of one slot (TimeSlot).
[00140] Optionally, the RA field indicates a broadcast address or a determined MAC address.
[00141] It should be understood that the foregoing is merely an example for description. A
possible form of the defer signal in this embodiment does not constitute any limitation on the
protection scope of this application. A specific form of the defer signal in this embodiment is not
limited. For example, when the defer signal is generated based on the MAC frame, the content in
the MAC frame may further be other determined content other than the foregoing content.
[00142] For example, the first station may send the defer signal after the channel is idle for a
first duration (for example, DIFS). For example, the first station determines, by invoking a carrier
sensing mechanism, that a status of the channel is idle, and sends the defer signal after the channel
is idle for DIFS. In this case, the method procedure shown in FIG. 5 further includes the following
steps.

[00143] Specifically, how the first station determines that the channel is idle is not limited in
this embodiment. The first station may determine that the channel is idle by using the carrier
sensing mechanism. For a process of determining that the channel is idle by using the carrier
sensing mechanism, refer to descriptions of determining, by a station based on a carrier sensing
mechanism, that a channel is idle or busy in a related technology, or refer to a carrier sensing
process shown in FIG. 6 below. Details are not described herein.

[00144] In this embodiment, no limitation is imposed on specific stations that can receive the
defer signal. When sending the defer signal, the first station may send the defer signal in a
broadcast, multicast, or unicast manner. The first station may not be aware of the specific stations
that can receive the defer signal. For ease of description, in this embodiment, an example in which
the first station sends the defer signal to the second station is used for description. The second
station is any one of at least one station that can receive the defer signal.

[00145] It can be learned from the Defer Signal sending procedure shown in FIG. 4 that a
plurality of stations send Defer Signals without being scheduled by one trigger frame. In this case,
if the plurality of stations send the Defer Signals without adjusting CFOs, a CFO deviation is
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excessively large. According to a standard protocol requirement, a transmit center frequency
deviation of a station between a 5 GHz frequency band and a 6 GHz frequency band may reach
+20 ppm. Through calculation on the 5 GHz frequency band, the CFO can reach £100 kHz, that
is, the maximum absolute deviation can reach 200 kHz. The maximum absolute deviation is far
greater than half of a subcarrier spacing 312.5 kHz. In this case, another station cannot correctly
receive Defer Signals simultaneously sent by more than two stations. Therefore, a station that
sends a Defer Signal may not be able to trigger, by using the Defer Signal, the another station to
wait for a period of time before channel contention.

[00146] In this embodiment, to avoid the problem, shown in FIG. 4, that the CFO deviation is
excessively large when the plurality of stations send the Defer Signals without adjusting the CFOs,
the first station calibrates a CFO before sending the defer signal. Therefore, the first station needs
to calibrate the CFO before sending the defer signal. To be specific, before step S510, the method
procedure shown in FIG. 5 further includes the following steps.

[00147] S511: The first station calibrates the CFO based on a first PPDU.

[00148] The first PPDU is a last PPDU received before the defer signal is sent.

[00149] For example, in this embodiment, that the first station calibrates the CFO based on the
first PPDU may be understood as that the first station calibrates the CFO based on known
information in a received signal, for example, an OFDM symbol, that carries the first PPDU. For
example, the first station may calibrate the CFO based on the signal, for example, the OFDM
symbol, that carries a short training field (Short Training Field, STF) and/or a long training field
(Long Training Field, LTF) field in a physical (Physical, PHY) frame header of the first PPDU. In
addition, a pilot (pilot) in a data part of the first PPDU may also be used for phase tracking, and
may also assist in CFO calibration.

[00150] For example, that the first station calibrates the CFO of the first station based on the
first PPDU may be that the first station aligns the CFO of the first station with a CFO of a station
sending the first PPDU.

[00151] For example, the first PPDU is a PPDU sent by a station #2 to the first station, and a
CFO of the station #2 when sending the first PPDU is a CFO #1. After receiving the first PPDU,
the first station may determine, based on the first PPDU, that the CFO of the station #2 is the CFO
#1, and align the CFO of the first station with the CFO #1.

[00152] It should be noted that how to determine the last received PPDU is not limited in this
implementation. For example, the first station may calibrate the CFO of the first station based on
each received PPDU. In this way, before sending the defer signal, the first station has calibrated
the CFO of the first station based on the last received PPDU. Alternatively, in this embodiment,
the first station estimates a moment of sending the defer signal before sending the defer signal.
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Therefore, in a period of time before the moment of sending the defer signal, the first station
calibrates the CFO of the first station based on one or more received PPDUs. The CFO may not
be calibrated before the period of time.

[00153] For example, the first station estimates to send the defer signal at a moment #1, and
receives a PPDU #1, a PPDU #2, and a PPDU #3 in sequence before the moment #1. In this case,
the PPDU #3 is the first PPDU.

[00154] For example, that the first station calibrates the CFO based on the first PPDU includes:
The first station calibrates the CFO based on each of the at least one PPDU, and the first PPDU is
a last received PPDU in the at least one PPDU.

[00155] For example, the first station estimates to send the defer signal at the moment #1, and
receives the PPDU #1, the PPDU #2, and the PPDU #3 in sequence before the moment #1. In this
case, the first station may calibrate the CFO based on the PPDU #1, the PPDU #2, and the PPDU
#3 respectively.

[00156] In this embodiment, that the first station calibrates the CFO based on the first PPDU
may be that the first station calibrates the CFO once each time the first station receives a PPDU
before sending the defer signal; or the first station may determine, based on an estimated moment
of sending the defer signal, a PPDU as a last PPDU received before sending the defer signal, and
calibrate the CFO based on the PPDU.

[00157] In a possible implementation, in this embodiment, the first station may immediately
calibrate the CFO after receiving the first PPDU. For example, the first station may calibrate the
CFO based on the first PPDU when receiving the first PPDU is completed. For ease of
understanding, in this embodiment, the first station immediately calibrates the CFO after receiving
the first PPDU. Because the first PPDU has a specific transmission duration, a specific calibration
moment may be a moment at which the physical layer preamble (PHY Preamble) of the first PPDU
is received or a moment at which the entire first PPDU is received. This is not limited in this
application.

[00158] In another possible implementation, in this embodiment, the first station may calibrate
the CFO after a period of time after receiving the first PPDU and before sending the defer signal.
For example, the first station may record the first PPDU locally after receiving the first PPDU, and
then calibrate the CFO based on the first PPDU when necessary. In a scenario in which a plurality
of stations in a communication system all send defer signals, there is a high probability that last
PPDUSs received by the plurality of stations in the system are the same PPDU. Therefore, if the
plurality of stations perform CFO calibration based on the last PPDU received before sending the
defer signals, it can be ensured to some extent that values of CFOs of the plurality of stations

sending the defer signals are similar. Therefore, the defer signals sent by the plurality of stations
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can be normally received by another station even if a CFO deviation is excessively large. This
ensures normal transmission of the defer signals. In this way, the first station can trigger, by
sending the defer signals, the another station to wait for a period of time before channel contention,
thereby reducing a delay of the first station.

[00159] In a possible implementation, in the scenario in which the plurality of stations in the
communication system all send the defer signals, some of the plurality of stations may incorrectly
parse a receive frame due to interference or a difference between received signal to interference
plus noise ratios of the plurality of stations that send the defer signals. For example, a station #1
in the plurality of stations cannot parse a last received PPDU due to an interference problem, and
therefore cannot calibrate a CFO based on the last received PPDU. If the station #1 cannot calibrate
the CFO based on the last received PPDU, the CFO of the station #1 may have a large CFO
deviation from that of another station in the plurality of stations.

[00160] If the station #1 still sends a defer signal, defer signal transmission may fail in another
station in the plurality of stations due to the large CFO deviation. In this case, the station #1 is not
allowed to send the defer signal.

[00161] In this implementation, to avoid a defer signal transmission failure caused by a failure
of parsing a last received PPDU by a station, the first PPDU in this embodiment is a PPDU that
can be correctly parsed. The first PPDU is a successfully parsed PPDU, indicating that the first
station obtains a payload part of the first PPDU, and a frame check sequence (frame check
sequence, FCS) of the payload part of the first PPDU is successfully checked.

[00162] In another possible implementation, after the first station calibrates the CFO, the CFO
gradually increases with time. Therefore, in the scenario in which the plurality of stations in the
communication system all send the defer signals, even if the plurality of stations calibrate CFOs
based on a same PPDU, a time between calibrating the CFO and sending the defer signal cannot
be excessively long.

[00163] Inthis implementation, duration between a moment at which the CFO is calibrated and
a moment at which the defer signal is sent may be limited to be less than or equal to a first threshold,
to avoid an excessively long time between calibrating the CFO and sending the defer signal. In
other words, after the first threshold is exceeded, the station is not allowed to send the defer signal.
A value of the first threshold may be determined based on frequency stability of a crystal oscillator
used by the station, or the first threshold is a value negotiated between stations, or the first
threshold is a predefined value. A value of the first threshold is not limited in this embodiment.
[00164] In another possible implementation, because physical locations are different, frames
that can be received by different stations may be different. As shown in FIG. 4, it is assumed that
the STA #3 can receive the A-MPDU 1 but cannot receive the BA 1, so that the STA #3 calibrates
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the CFO based on a PPDU carried in the A-MPDU 1; and it is assumed that the STA #4 can receive
the BA 1 but cannot receive the A-MPDU 1, so that the STA #4 calibrates the CFO based on the
BA 1. In other words, even if a station is required to calibrate a CFO based on a last received
PPDU, the last received PPDU may be different for different stations.

[00165] Inthis implementation, the frame carried in the first PPDU may be limited to a response
frame or a frame that does not trigger a response frame. By stipulating that a frame used by a
station to calibrate a CFO is a response frame or a frame that does not trigger a response frame, in
the scenario in which the plurality of stations in the communication system all send the defer
signals, it can be avoided that different stations calibrate CFOs based on different PPDUs. The
response frame includes but is not limited to a response frame (for example, an ACK frame or a
block acknowledgement (block acknowledgement, BA) frame) in response to a frame sent by the
first station or another station. The frame that does not trigger a response frame includes but is not
limited to a frame sent by another station and received by the first station. The frame is a frame
that does not need to be responded to (for example, a broadcast frame or another frame that does
not need to be responded to).

[00166] S520: The second station parses the defer signal.

[00167] Specifically, after receiving the defer signal, the second station may trigger, based on
the defer signal, to wait for a second duration before channel contention. For example, the second
duration may be the foregoing EIFS.

[00168] It should be understood that the second duration waited by the second station is related
to the defer signal. For example, it is assumed that the defer signal includes a physical layer frame
header (for example, an L-STF, an L-LTF, and an L-SIG). After receiving the defer signal, the
second station considers that the defer signal is a WLAN receive frame. However, because the
second station cannot parse out a correct payload (payload) part (for example, the defer signal may
not have the payload part), the second station may process the defer signal as a WLAN frame that
is incorrectly received. A current protocol stipulates that after a station receives a WLAN frame
but parses the frame incorrectly, the station needs to wait for an EIFS to avoid a conflict with a
possible response frame of the frame. EIFS duration is: EIFS=aSIFSTime+AckTxTime+DIFS,
where aSIFSTime is an interframe space SIFS after an error frame, AckTxTime is sending time of
an acknowledgement frame for the error frame, and DIFS is time that needs to be waited for the
channel to be continuously idle before channel contention is performed again.

[00169] In the embodiment shown in FIG. 5, before sending the defer signal, the first station
may calibrate the CFO based on the last received first PPDU. The defer signal is used to trigger
the another station to wait for the second duration before channel contention. This increases a
probability that the first station successfully performs channel contention, to reduce a delay of the
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first station. In addition, in the technical solution, before sending the defer signal, the first station
calibrates the CFO of the first station based on the last received first PPDU, so that in the scenario
in which the plurality of stations in the communication system all send the defer signals, the defer
signals sent by the plurality of stations can be normally received by another station even if CFO
deviation is excessively large. This ensures normal transmission of the defer signals, to reduce the
delay of the first station.

[00170] This application further provides a communication method, so that moments at which
a plurality of stations send defer signals are basically aligned. The following describes the
communication method in detail with reference to FIG. 6.

[00171] FIG. 6 is a schematic flowchart of a communication method according to an
embodiment of this application. The method includes the following steps.

[00172] S610: A first station determines, based on physical carrier sensing and virtual carrier
sensing, that a status of a channel is idle.

[00173] In this embodiment, the first station may determine, based on the physical carrier
sensing and the virtual carrier sensing, that the status of the channel is idle. Specifically, when both
the physical carrier sensing and the virtual carrier sensing are idle, a station determines that the
channel is idle.

[00174] The physical carrier sense is directly sensing a received signal or energy magnitude on
a current channel.

[00175] For the virtual carrier sensing, after receiving a frame whose receiver address is neither
a broadcast address nor a MAC address of the first station, an NAV timer is set, and then
countdown is performed until the countdown is 0. If the NAV value is not 0, the virtual carrier
sensing is busy. If the NAV value is 0, the virtual carrier sensing is idle.

[00176] If a plurality of stations determine, based on the physical carrier sensing, that the
channel is busy or idle, the plurality of stations determine that the channel is busy or idle almost
at the same time. For example, a communication distance of a plurality of stations is within a range
of tens of meters, and impact caused by a propagation delay within the range of tens of meters is
small. For example, a distance difference of 30 meters causes only a difference of 0.1 microseconds,
and is within a range of an OFDM symbol guard interval (for example, the OFDM symbol guard
interval is 0.4 microseconds or 0.8 microseconds).

[00177] AN NAV value corresponding to the virtual carrier sensing may be set based on a
Duration field in a MAC frame header, or may be set based on a transmission opportunity TXOP
subfield in a physical layer frame header.

[00178] Optionally, when the NAV value corresponding to the virtual carrier sensing is set based
on the Duration field, a granularity of the NAV is 1 microsecond. If the NAV value corresponding
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to the virtual carrier sensing is set based on the TXOP subfield, the granularity of the NAV is 8
microseconds or 128 microseconds. If the NAVs are set based on different fields by the plurality
of stations, a maximum error of determining a channel idle moment is far greater than the OFDM
symbol guard interval. Therefore, the plurality of stations that need to send defer signals or Defer
Signals cannot perform sending at a same moment. Consequently, another station cannot correctly
receive the plurality of defer signals or Defer Signals sent by the plurality of stations.

[00179] In this embodiment, to avoid, in the scenario in which the plurality of stations in the
communication system all send the defer signals, an excessively large difference between moments
at which different stations determine, by using the carrier sensing mechanism, that the status of
the channel is idle, if the NAV based on which the first station performs virtual carrier sensing is
set based on the duration Duration field in the MAC frame header, the first station may send the
defer signal after the channel is idle for a duration. If the NAV based on which the first station
performs virtual carrier sensing is set based on the TXOP field in the MAC frame header, the first
station determines that the defer signal cannot be sent. In this case, the method procedure shown
in FIG. 6 further includes the following steps.

[00180] S620: If the NAV value corresponding to the virtual carrier sensing is set based on the
duration field in the MAC frame header, the first station determines that the defer signal can be
sent; or if the NAV value corresponding to the virtual carrier sensing is set based on the
transmission opportunity TXOP field in the MAC frame header, the first station determines not to
send the defer signal.

[00181] It should be noted that even if the NAV value is set based on the Duration field in the
MAC frame header, NAV values set by different stations may also have a deviation. A granularity
of the Duration field is 1 microsecond, and a length of a frame is not always an integer multiple of
a microsecond, and therefore, the NAV values set by the different stations may have a deviation of
a few tenths of a microsecond. Further, if the deviation less than 1 microsecond is accumulated for
a plurality of times, an obtained value may exceed 1 microsecond. For example, two stations that
set the NAVs based on the Duration field may have a microsecond or sub-microsecond time
difference if the NAVs are set based on different frames (due to a hidden node problem or due to
a station missing some frames for power saving). When the time difference is greater than the
OFDM symbol guard interval, a third-party station may fail to correctly receive the defer signal.
[00182] Thisembodiment provides a manner of determining a start moment of sending the defer
signal, so that even if there is a microsecond or sub-microsecond deviation between channel idle
moments determined by different stations, a deviation between start moments of sending defer
signals by different stations can be further reduced. Specifically, a time synchronization function
TSF value of a start moment of sending defer signals by different stations is an integer multiple of
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9 microseconds. That is, the start moment of sending the defer signal is aligned with a time point
at which the TSF value is an integer multiple of 9 microseconds, so that sending time of defer
signals by different stations is aligned. Specifically, one of upward alignment, downward
alignment, or nearest alignment may be used to align the start moment of sending the defer signal
with the time point at which the TSF value is an integer multiple of 9 microseconds.

[00183] In the communication method shown in FIG. 6, if the NAV based on which the first
station performs virtual carrier sensing is set based on the duration Duration field in the MAC
frame header, the first station may send the defer signal after the channel is idle for a duration. If
the NAV based on which the first station performs virtual carrier sensing is set based on the TXOP
field in the MAC frame header, the first station determines that the defer signal cannot be sent.
This is to avoid, in a scenario in which a plurality of stations in a communication system all send
defer signals, an excessively large difference between moments at which different stations
determine, by using the carrier sensing mechanism, that the status of the channel is idle.

[00184] Inaddition, it should be noted that the communication method shown in FIG. 6 may be
used in combination with the communication method shown in FIG. 5. For example, in the
communication method shown in FIG. 5, before sending the defer signal, the first station may
determine a channel idle moment and determine a moment of sending the defer signal based on
the communication method shown in FIG. 6. Alternatively, the communication method shown in
FIG. 6 may be applied to any scenario in which a channel idle moment and/or a moment of sending
a defer signal need to be determined in an existing or future communication technology. This is
not limited in this application.

[00185] This application further provides a defer signal design method. The method may be
applied to the communication method shown in FIG. 5, or the method may be applied to any
scenario in which the defer signal needs to be designed in the existing or future technology. For
example, the defer signal sent by the first station in the communication method shown in FIG. 5
is determined based on the defer signal design method.

[00186] Specifically, the defer signal design method includes: generating a defer signal based
on a MAC frame. Values of a scrambler seed, an L-SIG, a Duration field, and an RA field included
in the MAC frame are determined. That content included in the MAC frame is determined may be
understood as that the MAC frame is predefined in a protocol or determined through negotiation
between stations. The content in the MAC frame does not change with different stations. In other
words, defer signals generated by different stations are the same.

[00187] Inthis implementation, because the defer signal is generated based on the MAC frame,
and the content in the MAC frame is determined, all stations that receive the defer signal can
respond to the defer signal in a unified manner, and to wait for a period of time before channel
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contention.

[00188] Optionally, the scrambler seed may be a fixed scrambler seed predefined in an existing
standard or a future standard.

[00189] Optionally, the L-SIG includes a RATE field, a Reserved field, a LENGTH field, a
Parity field, and a SIGNAL TAIL field. The Reserved field and the SIGNAL TAIL field are set to
0, and the Parity field is a check bit generated based on a field before the Parity field. As long as
the RATA field and the LENGTH field are determined, the Parity field is also determined.
[00190] A rate needs to be fixed for the RATA field. For example, the RATA field is 1101,
indicating a lowest rate of 6 Mbps, or the RATA field is fixed to another value, indicating another
rate. In addition, because the MAC frame is a frame with a fixed length, no special agreement is
required for the LENGTH field.

[00191] Optionally, the Duration field is used to protect a period of time after the defer signal,
so that a plurality of stations that send the defer signal can perform backoff. Because there are not
many stations that send the defer signal at the same time, a backoff window size may be selected
as 7 or 3. In this way, the Duration field may be set to (7+1)*9 microseconds=72 microseconds, or
(3+1)*9 microseconds=36 microseconds. 9 microseconds is a length of one slot (TimeSlot).
[00192] Optionally, the RA field indicates a broadcast address or a determined MAC address.
[00193] The defer signal involved in the defer signal design method can enable all stations that
receive the defer signal to respond to the defer signal in a unified manner.

[00194] It should be understood that sequence numbers in the foregoing processes do not mean
execution sequences. The execution sequence of the processes should be determined based on
functions and internal logic of the processes, and should not constitute any limitation on
implementation processes of embodiments of this application.

[00195] It should be further understood that, in embodiments of this application, unless
otherwise stated or there is a logic conflict, terms and/or descriptions in different 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.
[00196] It should be further understood that, in some of the foregoing embodiments, a device
in an existing network architecture is mainly used as an example for description. It should be
understood that, a specific form of the device is not limited in embodiments of this application.
For example, all devices that can implement a same function in the future are applicable to
embodiments of this application.

[00197] It may be understood that, in the foregoing method embodiments, methods and
operations implemented by a device (for example, a first station) may alternatively be implemented
by a component (for example, a chip or a circuit) that can be used in the device.
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[00198] It may be further understood that some optional features in embodiments of this
application may be independent of other features in some scenarios, or may be combined with
other features in some scenarios. This is not limited.

[00199] The communication methods provided in embodiments of this application are
described above in detail with reference to FIG. 5 and FIG. 6. The foregoing communication
methods are mainly described from a perspective of the first station. It may be understood that, to
implement the foregoing functions, the first station includes a corresponding hardware structure
and/or software module for performing each of the functions.

[00200] A person skilled in the art should be able to be aware that, in combination with the
examples described in embodiments disclosed in this specification, units and algorithm steps can
be implemented by hardware or a combination of hardware and computer software in this
application. Whether a function is performed by hardware or hardware driven by computer
software depends on particular applications and design constraints of the technical solutions. A
person skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes beyond the
scope of this application.

[00201] The communication apparatus provided in embodiments of this application is described
in detail with reference to FIG. 7 to FIG. 9. It should be understood that descriptions of 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, some
content is not described again.

[00202] In embodiments of this application, functional modules of a transmit end device or a
receive end device may be divided based on the foregoing method examples. For example,
functional modules may be divided based on functions, or two or more functions may be integrated
into one processing module. The integrated module may be implemented in a form of hardware,
or may be implemented in a form of a software functional module. It should be noted that, in
embodiments of this application, module division is an example, and is merely a logical function
division. In actual implementation, another division manner may be used. An example in which
each functional module is obtained through division based on each corresponding function is used
below for description.

[00203] FIG. 7 is a block diagram of a communication apparatus 10 according to an
embodiment of this application. The apparatus 10 includes a transceiver module 11 and a
processing module 12. The transceiver module 11 may implement a corresponding communication
function, and the processing module 12 is configured to perform data processing; or the transceiver
module 11 is configured to perform receiving and sending related operations, and the processing
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module 12 is configured to perform operations other than receiving and sending. The transceiver
module 11 may also be referred to as a communication interface or a communication unit.
[00204] Optionally, the apparatus 10 may further include a storage module 13. The storage
module 13 may be configured to store instructions and/or data. The processing module 12 may
read the instructions and/or the data in the storage module, to cause the apparatus to implement
actions of a device in the foregoing method embodiments.

[00205] Inadesign, the apparatus 10 may correspond to the first station in the foregoing method
embodiments, or may be a component (for example, a chip) of the first station.

[00206] The apparatus 10 may implement corresponding steps or procedures performed by the
first station in the foregoing method embodiments. The transceiver module 11 may be configured
to perform receiving and sending related operations of the first station in the foregoing method
embodiments, and the processing module 12 may be configured to perform a processing related
operation of the first station in the foregoing method embodiments.

[00207] In a possible implementation, the processing module 12 is configured to generate a
defer signal, where the defer signal is used to trigger another station to wait for a second duration
before channel contention; and the transceiver module 11 is configured to send the defer signal
after a channel is idle for a first duration. Before the transceiver module 11 sends the defer signal,
the processing module 12 is configured to calibrate a carrier frequency offset CFO based on a first
PPDU, where the first PPDU is a last PPDU received before the defer signal is sent.

[00208] In another possible implementation, the processing module 12 is configured to
determine, based on physical carrier sensing and virtual carrier sensing, that a status of a channel
is idle; and if a network allocation vector NAV value corresponding to the virtual carrier sensing
IS set based on a duration Duration field in a medium access control MAC frame header, the
processing module 12 is configured to send a defer signal after determining that the channel is idle
for a first duration; or if an NAV value corresponding to the virtual carrier sensing is set based on
a transmission opportunity TXOP field in a MAC frame header, the processing module 12 is
configured to determine not to send a defer signal, where the defer signal is used to trigger another
station to wait for a second duration before channel contention.

[00209] Inanother possible implementation, the processing module 12 is configured to generate
a defer signal based on a medium access control MAC frame, where the defer signal is used to
trigger another station to wait for a second duration before channel contention, and values of a
scrambler seed, a legacy signal field L-SIG, a duration Duration field, and a receiver address RA
field in the MAC frame are determined; and the transceiver module 11 is configured to send the
defer signal after a channel is idle for a first duration.

[00210] When the apparatus 10 is configured to perform the method in FIG. 5, the transceiver
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module 11 may be configured to perform steps of receiving and sending information in the method,
for example, step S510; and the processing module 12 may be configured to perform a processing
step in the method, for example, step S511.

[00211] When the apparatus 10 is configured to perform the method in FIG. 6, the transceiver
module 11 may be configured to perform steps of receiving and sending information in the method,
and the processing module 12 may be configured to perform a processing step in the method, for
example, steps S610 and S620.

[00212] It should be understood that a specific process in which the units perform the foregoing
corresponding steps is described in detail in the foregoing method embodiments. For brevity,
details are not described herein again.

[00213] It should be further understood that the apparatus 10 herein is embodied in a form of a
functional module. The term "module™ herein may be an application-specific integrated circuit
(application-specific integrated circuit, ASIC), an electronic circuit, a processor (for example, a
shared processor, a dedicated processor, or a group processor) configured to execute one or more
software or firmware programs, a memory, a combinational logic circuit, and/or another suitable
component that supports the described functions. In an optional example, a person skilled in the
art may understand that the apparatus 10 may be specifically a mobility management network
element in the foregoing embodiments, and may be configured to perform procedures and/or steps
corresponding to the mobility management network element in the foregoing method
embodiments. Alternatively, the apparatus 10 may be specifically the terminal device in the
foregoing embodiments, and may be configured to perform procedures and/or steps corresponding
to the terminal device in the foregoing method embodiments. To avoid repetition, details are not
described herein again.

[00214] The apparatus 10 in each of the foregoing solutions has a function of implementing
corresponding steps performed by a device (for example, the first station) in the foregoing methods.
The function may be implemented by hardware, or may be implemented by hardware executing
corresponding software. The hardware or software includes one or more modules corresponding
to the foregoing functions. For example, the transceiver module may be replaced with a transceiver
(for example, a sending unit in the transceiver module may be replaced with a transmitter, and a
receiving unit in the transceiver module may be replaced with a receiver), and another unit such
as a processing module may be replaced with a processor, to separately perform a receiving and
sending operation and a related processing operation in each method embodiment.

[00215] In addition, the transceiver module 11 may be a transceiver circuit (for example, may
include a receiver circuit and a transmitter circuit), and the processing module may be a processing

circuit.
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[00216] FIG. 8 is a diagram of another communication apparatus 20 according to an
embodiment of this application. The apparatus 20 includes a processor 21. The processor 21 is
configured to execute a computer program or instructions stored in a memory 22, or read
data/signaling stored in the memory 22, to perform the methods in the foregoing method
embodiments. Optionally, there are one or more processors 21.

[00217] Optionally, as shown in FIG. 8, the apparatus 20 further includes the memory 22, and
the memory 22 is configured to store the computer program or the instructions and/or the data.
The memory 22 and the processor 21 may be integrated together, or may be disposed separately.
Optionally, there are one or more memories 22.

[00218] Optionally, as shown in FIG. 8, the apparatus 20 further includes a transceiver 23, and
the transceiver 23 is configured to receive and/or send a signal. For example, the processor 21 is
configured to control the transceiver 23 to receive and/or send a signal.

[00219] Inasolution, the apparatus 20 is configured to implement operations performed by the
first station in the foregoing method embodiments.

[00220] It should be understood that, the processor mentioned in embodiments of this
application may be a central processing unit (central processing unit, CPU), and may further be
another general-purpose processor, a digital signal processor (digital signal processor, DSP), an
application-specific integrated circuit (application-specific integrated circuit, ASIC), a field
programmable gate array (field programmable gate array, FPGA) or another programmable logic
device, a discrete gate or a transistor logic device, a discrete hardware component, or the like. The
general-purpose processor may be a microprocessor, or the processor may be any conventional
processor, or the like.

[00221] It should be further understood that the memory mentioned in embodiments of this
application may be a volatile memory and/or a nonvolatile memory. The nonvolatile memory may
be a read-only memory (read-only memory, ROM), a programmable read-only memory
(programmable ROM, PROM), an erasable programmable read-only memory (erasable PROM,
EPROM), an electrically erasable programmable read-only memory (electrically EPROM,
EEPROM), or a flash memory. The volatile memory may be a random access memory (random
access memory, RAM). For example, the RAM may be used as an external cache. By way of
example, but not limitation, the RAM includes the following a plurality of forms, such as a static
random access memory (static RAM, SRAM), a dynamic random access memory (dynamic RAM,
DRAM), a synchronous dynamic random access memory (synchronous DRAM, SDRAM), a
double data rate synchronous dynamic random access memory (double data rate SDRAM, DDR
SDRAM), an enhanced synchronous dynamic random access memory (enhanced SDRAM,
ESDRAM), a synchlink dynamic random access memory (synchlink DRAM, SLDRAM), and a

34



10

15

20

25

30

35

direct rambus random access memory (direct rambus RAM, DR RAM).

[00222] It should be noted that when the processor is a general-purpose processor, a DSP, an
ASIC, an FPGA or another programmable logic device, a discrete gate or a transistor logic device,
or a discrete hardware component, the memory (storage module) may be integrated into the
processor.

[00223] It should further be noted that the memory described herein is intended to include, but
is not limited to, these and any other appropriate type of memory.

[00224] FIG. 9isadiagram of a chip system 30 according to an embodiment of this application.
The chip system 30 (or may be referred to as a processing system) includes a logic circuit 31 and
an input/output interface (input/output interface) 32.

[00225] The logic circuit 31 may be a processing circuit in the chip system 30. The logic circuit
31 may be coupled to a storage unit, and invoke instructions in the storage unit, so that the chip
system 30 can implement the methods and functions in embodiments of this application. The
input/output interface 32 may be an input/output circuit in the chip system 30, and outputs
information processed by the chip system 30, or inputs to-be-processed data or signaling
information to the chip system 30 for processing.

[00226] In a solution, the chip system 30 is configured to implement operations performed by
the first station in the foregoing method embodiments.

[00227] For example, the logic circuit 31 is configured to implement processing related
operations performed by the first station in the foregoing method embodiments, and the
input/output interface 32 is configured to implement sending and/or receiving related operations
performed by the terminal device in the foregoing method embodiments.

[00228] An embodiment of this application further provides a computer-readable storage
medium. The computer-readable storage medium stores computer instructions for implementing
the method performed by a device in the foregoing method embodiments.

[00229] For example, when the computer program is executed by a computer, the computer is
enabled to implement the methods performed by the first station in the foregoing method
embodiments.

[00230] An embodiment of this application further provides a computer program product
including instructions. When the instructions are executed by a computer, the methods performed
by the first station in the foregoing method embodiments are implemented.

[00231] Anembodiment of this application further provides a communication system, including
the foregoing first station.

[00232] For explanations and beneficial effect of related content in any one of the apparatuses
provided above, refer to the corresponding method embodiment provided above. Details are not
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described herein again.

[00233] In the several embodiments provided in this application, it should be understood that
the disclosed apparatus and method may be implemented in other manners. For example, the
described apparatus embodiment is merely an example. For example, division into the units 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 through some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

[00234] All or a part of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement the
foregoing embodiments, all or a part of the foregoing embodiments may be implemented in a form
of a computer program product. The computer program product includes one or more computer
instructions. When the computer program instructions are loaded and executed on a computer,
procedures or functions according to embodiments of this application are all or partially generated.
The computer may be a general-purpose computer, a dedicated computer, a computer network, or
other programmable apparatuses. For example, the computer may be a personal computer, a server,
or a network device. The computer instructions may be stored in a computer-readable storage
medium or may be transmitted from a computer-readable storage medium to another computer-
readable storage medium. For example, the computer instructions may be transmitted from a
website, computer, server, or data center to another website, computer, server, or data center in a
wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or wireless
(for example, infrared, radio, or microwave) manner. The computer-readable storage medium may
be any usable medium accessible by the computer, or a data storage device, for example, a server
or a data center, integrating one or more usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium (for
example, a DVD), a semiconductor medium (for example, a solid-state drive (solid-state drive,
SSD)), or the like. For example, the usable medium may include but is not limited to any medium
that can store program code, for example, a USB flash drive, a removable hard disk, a read-only
memory (read-only memory, ROM), a random access memory (random access memory, RAM), a
magnetic disk, or an optical disc.

[00235] 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
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of this application shall be subject to the protection scope of the claims.
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CLAIMS

1. A communication method, wherein the method comprises:

sending, by a first station, a defer signal after a channel is idle for a first duration, wherein
the defer signal is used to trigger another station to wait for a second duration before channel
contention; and

calibrating, by the first station, a carrier frequency offset CFO based on a first physical layer
protocol data unit PPDU before sending the defer signal, wherein the first PPDU is a last PPDU
received before the defer signal is sent.

2. The method according to claim 1, wherein

the first PPDU is a successfully parsed PPDU; and/or

a duration between a moment at which the CFO is calibrated and a moment at which the defer
signal is sent is less than or equal to a first threshold; and/or

a frame carried in the first PPDU is a response frame or a frame that does not trigger a
response frame.

3. The method according to claim 1 or 2, wherein before sending, by the first station, the defer
signal, the method further comprises:

determining, by the first station based on physical carrier sensing and virtual carrier sensing,
that the channel is idle, wherein a network allocation vector NAV value corresponding to the virtual
carrier sensing is set based on a duration Duration field in a medium access control MAC frame
header.

4. The method according to any one of claims 1 to 3, wherein a time synchronization function
TSF value at a start moment of sending the defer signal is an integer multiple of 9 microseconds.

5. The method according to any one of claims 1 to 4, wherein the defer signal is generated
based on a medium access control MAC frame, and values of a scrambler seed, a legacy signal
field L-SIG, a duration Duration field, and a receiver address RA field in the MAC frame are
determined.

6. The method according to claim 6, wherein a rate RATA field in the L-SIG indicates 6
megabits per second (Mbps); and/or

the Duration field indicates 72 microseconds or 36 microseconds; and/or

the RA field indicates a broadcast address or a determined MAC address.

7. The method according to any one of claims 1 to 6, wherein the first station is a station that
fails to send a radio frame on the channel for k consecutive times, and K is a positive integer.

8. A communication apparatus, comprising a transceiver unit and a processing unit, wherein

the sending unit is configured to send the defer signal after a channel is idle for a first duration,
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wherein the defer signal is used to trigger another station to wait for a second duration before
channel contention; and

before the sending unit sends the defer signal, the processing unit is configured to calibrate a
carrier frequency offset CFO based on a first physical layer protocol data unit PPDU, wherein the
first PPDU is a last PPDU received before the defer signal is sent.

9. The apparatus according to claim 8, wherein before the sending unit sends the defer signal,
the processing unit is further configured to determine, based on physical carrier sensing and virtual
carrier sensing, that the channel is idle, wherein a network allocation vector NAV value
corresponding to the virtual carrier sensing is set based on a duration Duration field in a medium
access control MAC frame header.

10. A communication apparatus, comprising:

a processor, configured to execute a computer program stored in a memory, to enable the
apparatus to perform the method according to any one of claims 1 to 7.

11. The apparatus according to claim 10, wherein the apparatus further comprises the memory.

12. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program, and when the computer program is run on a computer, the computer is
enabled to perform the method according to any one of claims 1 to 7.

13. A computer program product, wherein the computer program product comprises
instructions used to perform the method according to any one of claims 1 to 7.

14. A communication system, comprising a first node, wherein the first node is configured to

perform the method according to any one of claims 1 to 7.
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