10

15

20

25

CHANNEL ACCESS METHOD FOR MULTI-LINK DEVICE AND
RELATED APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202010924423.8,
filed with the China National Intellectual Property Administration on September 4, 2020 and
entitled "CHANNEL ACCESS METHOD FOR MULTI-LINK DEVICE AND RELATED

APPARATUS", which is incorporated herein by reference in its entirety.
{66013[0002]

TECHNICAL FIELD

{8002}[0003] ___ This application relates to the field of wireless communication technologies, and

in particular, to a channel access method for a multi-link device and a related apparatus.

BACKGROUND

{66063}[0004] _ As wireless communication technologies develop, an increasing quantity of
wireless communication devices support multi-link communication, for example, performing
communication simultaneously on 2.4 GHz, 5 GHz, and 6 GHz frequency bands, or performing
communication simultaneously on different channels of a same frequency band. This type of
wireless communication device is usually referred to as a multi-link device (multi-link device,
MLD). Obviously, the multi-link device can perform parallel communication by using a plurality
of links, thereby greatly increasing a transmission rate.

{80604}[0005] ___ Although the multi-link device can perform parallel communication by using a
plurality of links to increase the transmission rate, signal transmission performed on one frequency
band affects signal reception performed on another frequency band when a frequency spacing
between a plurality of frequency bands supported by an extremely high throughput (extremely
high throughput, EHT) multi-link device is small. For example, the EHT multi-link device
performs transmission on a link 1. Because a frequency spacing between the link 1 and a link 2 is

small, signal transmission performed on the link 1 causes channel interference to the link 2,
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affecting channel access and information reception performed on the link 2. Therefore, the device
is not allowed to independently perform simultaneous transmission and reception operations on a
plurality of frequency bands, to avoid mutual interference. According to current progress of the
802.11 TGbe standard group, it is defined that the EHT multi-link device may have a simultaneous
transmitting and receiving (Simultaneous transmitting and receiving, STR) capability and a not
simultaneous transmitting and receiving (Not Simultaneous transmitting and receiving, non-STR)
capability.

{86065}[0006]  When an MLD with a non-STR capability (which is referred to as a non-STR
MLD for short) performs transmission on a link, the non-STR MLD is in a blind state (a blindness
period or referred to as a deaf period) because interference affects clear channel assessment (clear
channel assessment, CCA) performed on another link. The blind state means that any information
on a channel cannot be listened to or any information on a channel fails to be listened to. Therefore,
when the non-STR MLD is in the blind state on some links, how the non-STR MLD performs

channel access on these links becomes an urgent problem to be resolved.

SUMMARY

{60061[0007] Embodiments of this application provide a channel access method for a multi-
link device and a related apparatus, to improve channel access efficiency when a non-STR MLD
is in a blind state/self-interference state.

f8067}[0008] __ The following describes this application from different aspects. It should be
understood that mutual reference may be made to the following implementations and beneficial
effects of the different aspects.

{60083[0009] ___According to a first aspect, this application provides a channel access method for
a multi-link device. The method includes: When a length of a first PPDU transmitted on a first link
by a first multi-link device is less than or equal to a first value, the first multi-link device does not
start a medium synchronization delay timer on a second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{8009}[0010] __ That the first multi-link device does not start a medium synchronization delay
timer on a second link includes: When performing channel contention on the second link, the first

multi-link device sets an energy detection threshold that is used by clear channel assessment CCA
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performed on the second link to a first threshold, where the first threshold is =62 dBm; or after a

back-off counter on the second link backs off to 0, the first multi-link device is allowed to transmit
a frame other than an RTS frame and an MU-RTS frame.

{66101[0011] In this solution, when a length of a PPDU transmitted on one link is less than or
equal to a specific value, the medium synchronization delay timer is not started on another link; or
when channel contention is performed on another link, the energy detection threshold used by
CCA s set to —62 dBm; or there is no need to use an RTS frame on another link to attempt to detect
protection/availability of a channel. Therefore, channel access efficiency or a channel access
success rate of the first multi-link device on the another link is improved, or channel access
opportunities of the first multi-link device on the another link are increased.

f80611}[0012]With reference to the first aspect, in a possible implementation, the method further
includes: The first multi-link device receives the first value. The first value may be carried in a
beacon frame, an association response frame, or a reassociation response frame.

{66121[0013] Optionally, the first value may be carried in a multi-link element, an extremely
high throughput operation element, or a newly defined element.

{6613}[0014]  With reference to the first aspect, in a possible implementation, the method
further includes: When the length of the first PPDU is greater than the first value, the first multi-
link device determines an initial value that is of the medium synchronization delay timer and that
corresponds to the length of the first PPDU, and starts the medium synchronization delay timer
with the initial value on the second link.

{806141[0015] _ Optionally, the method further includes: The first multi-link device receives first
indication information. The first indication information is used to indicate a mapping relationship
between a physical layer protocol data unit (physical layer protocol data unit, PPDU) length and
an initial value of the medium synchronization delay timer.

{6615}[0016] In this solution, the initial value of the medium synchronization delay timer is
determined based on the length of the first PPDU, enabling more flexible setting of the medium
synchronization delay timer.

{66161[0017] With reference to the first aspect, in a possible implementation, the method
further includes: When the length of the first PPDU is greater than the first value, the first multi-
link device starts the medium synchronization delay timer on the second link; and during a time
period during which the medium synchronization delay timer runs, if the first multi-link device
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performs channel contention on the second link, the first multi-link device sets the energy detection
threshold that is used by CCA performed on the second link to a threshold corresponding to the
length of the first PPDU.

{661A4[0018] Optionally, before the first multi-link device transmits the first PPDU on the first
link, the method further includes: The first multi-link device receives second indication
information. The second indication information is used to indicate a mapping relationship between
a PPDU length and an energy detection threshold.

{6618}[0019] In this solution, the energy detection threshold is determined based on the length
of the first PPDU. In this case, a channel access mechanism used on the second link is more flexible,
improving channel access efficiency.

{8619}[0020] ___ According to a second aspect, this application provides a first multi-link device
or a chip in the first multi-link device, for example, a Wi-Fi chip. The first multi-link device may
be a non-STR MLD. The first multi-link device includes a processing unit. The processing unit is
configured to: when a length of a first PPDU transmitted on a first link by the first multi-link
device is less than or equal to a first value, skip starting a medium synchronization delay timer on
a second link. The first multi-link device is not allowed to perform simultaneous transmitting and
receiving on the first link and the second link.

{60201[0021] The processing unit is specifically configured to set an energy detection
threshold that is used by clear channel assessment CCA performed on the second link to a first
threshold, where the first threshold is =62 dBm. Alternatively, the first multi-link device further
includes a transceiver unit. The transceiver unit is configured to: after a back-off counter on the
second link backs off to 0, transmit a frame other than an RTS frame and an MU-RTS frame.
{8021}[0022]  With reference to the second aspect, in a possible implementation, the first multi-
link device further includes the transceiver unit. The transceiver unit is further configured to
receive the first value. The first value may be carried in a beacon frame, an association response
frame, or a reassociation response frame.

{806221[0023] __ Optionally, the first value may be carried in a multi-link element, an extremely
high throughput operation element, or a newly defined element.

f80231[0024] _ With reference to the second aspect, in a possible implementation, the processing
unit is further configured to: when the length of the first PPDU is greater than the first value,
determine an initial value that is of the medium synchronization delay timer and that corresponds
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to the length of the first PPDU, and start the medium synchronization delay timer with the initial
value on the second link.

{806241[0025] _ Optionally, the first multi-link device further includes the transceiver unit. The
transceiver unit is further configured to receive first indication information. The first indication
information is used to indicate a mapping relationship between a PPDU length and an initial value
of the medium synchronization delay timer.

f80625}[0026] _ With reference to the second aspect, in a possible implementation, the processing
unit is further configured to: when the length of the first PPDU is greater than the first value, start
the medium synchronization delay timer on the second link; and during a time period during which
the medium synchronization delay timer runs, if the first multi-link device performs channel
contention on the second link, set the energy detection threshold that is used by CCA performed
on the second link to a threshold corresponding to the length of the first PPDU.

f8026}[0027] _ Optionally, the first multi-link device further includes the transceiver unit. The
transceiver unit is further configured to receive second indication information. The second
indication information is used to indicate a mapping relationship between a PPDU length and an
energy detection threshold.

f8027}[0028] _ According to a third aspect, this application provides a channel access method
for a multi-link device. The method includes: When a type of a first frame transmitted on a first
link by a first multi-link device is a first type, the first multi-link device does not start a medium
synchronization delay timer on a second link. The first multi-link device is not allowed to perform
simultaneous transmitting and receiving on the first link and the second link.

{6628}[0029] That the first multi-link device does not start a medium synchronization delay
timer on a second link includes: When performing channel contention on the second link, the first
multi-link device sets an energy detection threshold that is used by clear channel assessment CCA
to a first threshold, where the first threshold is —62 dBm; or after a back-off counter on the second
link backs off to 0, the first multi-link device is allowed to transmit a frame other than an RTS
frame and an MU-RTS frame.

{6629}[0030] Optionally, when the first frame is any one of the following frames, the type of
the first frame is the first type: a request to send (request to send, RTS) frame, a multiple user
request to send (multiple user RTS, MU-RTS) frame, a power save-poll (Power save-Poll, PS-Poll)
frame, a CTS frame, a status report (buffer status report, BSR) frame, a bandwidth query report
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(bandwidth query report, BQR) frame, a null data packet (null data packet, NDP) frame, an
acknowledge (acknowledge, ACK) frame, and a block acknowledge (block ACK, BA) frame.
{80636}[0031] __ Optionally, the first frame is a request to send (request to send, RTS) frame or a
multiple user request to send (multiple user RTS, MU-RTS) frame. If the first multi-link device
does not receive a clear to send (clear to send, CTS) frame on the first link within a preset time
period, the first multi-link device does not start the medium synchronization delay timer on the
second link.

{6634[0032] Optionally, the first frame is a power save-poll (Power save-Poll, PS-Poll) frame.

If the first multi-link device does not receive a data frame or an acknowledge frame-a-clearto-send

PS-Pel-frame on the first link within a preset time period, the first multi-link device does not start
the medium synchronization delay timer on the second link.

{6632}[0033] Optionally, the first frame is a CTS frame. Before the first multi-link device
transmits a first PPDU on the first link, the method further includes: The first multi-link device
receives an RTS frame or an MU-RTS frame on the first link.

{80633}[0034] _ Optionally, the first frame is a status report BSR frame. Before the first multi-
link device transmits a first PPDU on the first link, the method further includes: The first multi-
link device receives a status report poll BSRP trigger frame on the first link.

{606341[0035] Optionally, the first frame is a bandwidth query report BQR frame. Before the
first multi-link device transmits a first PPDU on the first link, the method further includes: The
first multi-link device receives a bandwidth query report poll BQRP trigger frame on the first link.
{80635}[0036] __ Optionally, the first frame is a null data packet NDP frame. Before the first multi-
link device transmits a first PPDU on the first link, the method further includes: The first multi-
link device receives a beamforming report poll BFRP trigger frame on the first link.
{606361[0037] Optionally, the first frame is an ACK frame or a BA frame. Before the first multi-
link device transmits a first PPDU on the first link, the method further includes: The first multi-
link device receives a data frame or a management frame on the first link.

f8037}[0038] _ According to a fourth aspect, this application provides a first multi-link device
or a chip in the first multi-link device, for example, a Wi-Fi chip. The first multi-link device may
be a non-STR MLD. The first multi-link device includes a processing unit. The processing unit is
configured to: when a type of a first frame transmitted on a first link by the first multi-link device
is a first type, skip starting a medium synchronization delay timer on a second link. The first multi-
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link device is not allowed to perform simultaneous transmitting and receiving on the first link and
the second link.

f0038}[0039] _ The processing unit is specifically configured to set an energy detection
threshold that is used by clear channel assessment CCA performed on the second link to a first
threshold, where the first threshold is =62 dBm. Alternatively, the first multi-link device further
includes a transceiver unit. The transceiver unit is configured to: after a back-off counter on the
second link backs off to 0, transmit a frame other than an RTS frame and an MU-RTS frame.
{866393}[0040] Optionally, when the first frame is any one of the following frames, the type of
the first frame is the first type: a request to send (request to send, RTS) frame, a multiple user
request to send (multiple user RTS, MU-RTS) frame, a power save-poll (Power save-Poll, PS-Poll)
frame, a CTS frame, a status report (buffer status report, BSR) frame, a bandwidth query report
(bandwidth query report, BQR) frame, a null data packet (null data packet, NDP) frame, an
acknowledge (acknowledge, ACK) frame, and a block acknowledge (block ACK, BA) frame.
{60401[0041] Optionally, the first frame is an RTS frame or an MU-RTS frame. The processing
unit is specifically configured to: when the first multi-link device does not receive a clear to send
(clear to send, CTS) frame on the first link within a preset time period, skip starting the medium
synchronization delay timer on the second link.

{6641}[0042] Optionally, the first frame is a PS-Poll frame. The processing unit is specifically
configured to: when the first multi-link device does not receive a clear to send PS-Poll frame on
the first link within a preset time period, skip starting the medium synchronization delay timer on
the second link.

{606421[0043] Optionally, the first frame is a CTS frame. The first multi-link device further
includes the transceiver unit. The transceiver unit is configured to receive an RTS frame or an MU-
RTS frame on the first link.

{8043}[0044] __ Optionally, the first PPDU is a status report BSR frame. The first multi-link
device further includes the transceiver unit. The transceiver unit is configured to receive a status
report poll BSRP trigger frame on the first link.

{60441[0045] Optionally, the first PPDU is a bandwidth query report BQR frame. The first
multi-link device further includes the transceiver unit. The transceiver unit is configured to receive
a bandwidth query report poll BQRP trigger frame on the first link.

{8045}[0046] __ Optionally, the first PPDU is a null data packet NDP frame. The first multi-link
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device further includes the transceiver unit. The transceiver unit is configured to receive a
beamforming report poll BFRP trigger frame on the first link.

{0046}[0047] __ Optionally, the first PPDU is an ACK frame or a BA frame. The first multi-link
device further includes the transceiver unit. The transceiver unit is configured to receive a data
frame or a management frame on the first link.

{86474[0048]  According to a fifth aspect, this application provides a method for determining
initial duration of a medium synchronization delay timer. The method includes: A first multi-link
device receives first indication information, where the first indication information is used to
indicate a mapping relationship between a PPDU length and an initial value (or initial duration) of
a medium synchronization delay timer. The first multi-link device determines, based on a length
of a first PPDU transmitted on a first link, an initial value that is of the medium synchronization
delay timer and that corresponds to the length of the first PPDU, where the initial value is used to
determine whether to start the medium synchronization delay timer on a second link. The first
multi-link device is not allowed to perform simultaneous transmitting and receiving on the first
link and the second link.

{60481[0049] Optionally, the first multi-link device determines, based on the initial value that
is of the medium synchronization delay timer and that corresponds to the length of the first PPDU,
whether to start the medium synchronization delay timer on the second link.

{8049}[0050] ___ Optionally, if the determined initial value of the medium synchronization delay
timer is equal to 0, the first multi-link device does not start the medium synchronization delay
timer on the second link. If the determined initial value of the medium synchronization delay timer
is equal to 0O, the first multi-link device starts the medium synchronization delay timer with the
initial value on the second link.

{8656}[0051]  That the first multi-link device starts the mediumSyncDelay timer on the second
link may be understood as (or may be described as): During a time period during which the
mediumSyncDelay timer runs, the first multi-link device may use a more conservative channel
access mechanism on the second link. The more conservative channel access mechanism includes
but is not limited to: (1) using a lower energy detection threshold (which is an ED threshold lower
than —62 dBm herein) to determine whether a channel is busy; and (2) being mandatory to transmit
an RTS frame to attempt to detect availability of a channel.

{80651}[0052] In this solution, different PPDU lengths/byte lengths correspond to different
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initial values of the mediumSyncDelay timer, enabling more flexible setting of the
mediumSyncDelay timer and improving channel access efficiency.

f80652}[0053] _ According to a sixth aspect, this application provides a method for determining
initial duration of a medium synchronization delay timer. The method includes: A second multi-
link device generates and transmits first indication information. The first indication information is
used to indicate a mapping relationship between a PPDU length and an initial value (or initial
duration) of a medium synchronization delay timer.

{8653}[0054]  According to a seventh aspect, this application provides a first multi-link device
or a chip in the first multi-link device, for example, a Wi-Fi chip. The first multi-link device may
be a non-STR MLD. The communication apparatus includes: a transceiver unit, configured to
receive first indication information, where the first indication information is used to indicate a
mapping relationship between a PPDU length and an initial value of a medium synchronization
delay timer; and a processing unit, configured to determine, based on a length of a first PPDU
transmitted on a first link, an initial value that is of the medium synchronization delay timer and
that corresponds to the length of the first PPDU. The communication apparatus is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{806541[0055] _ Optionally, the processing unit is further configured to determine, based on the
initial value that is of the medium synchronization delay timer and that corresponds to the length
of the first PPDU, whether to start the medium synchronization delay timer on the second link.
{60655}[0056] Optionally, the processing unit is specifically configured to: if the determined
initial value of the medium synchronization delay timer is equal to 0, skip starting the medium
synchronization delay timer on the second link; or if the determined initial value of the medium
synchronization delay timer is equal to 0, start the medium synchronization delay timer on the
second link.

f8056}[0057] _ According to an eighth aspect, this application provides a second multi-link
device or a chip in the second multi-link device, for example, a Wi-Fi chip. The second multi-link
device may be an STR MLD. The communication apparatus includes: a processing unit,
configured to generate first indication information, where the first indication information is used
to indicate a mapping relationship between a PPDU length and an initial value (or initial duration)
of a medium synchronization delay timer; and a transceiver unit, configured to transmit the first

indication information.
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f8057}[0058] _ According to a ninth aspect, this application provides a method for determining
an energy detection threshold in a CCA process. The method includes: A first multi-link device
receives second indication information, where the second indication information is used to indicate
a mapping relationship between a PPDU length and an energy detection threshold. The first multi-
link device transmits a first PPDU on a first link. The first multi-link device determines, based on
a length of the first PPDU transmitted on the first link, an energy detection threshold corresponding
to the length of the first PPDU, where the energy detection threshold is used to determine whether
to start a medium synchronization delay timer on a second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{60658}[0059] Optionally, the first multi-link device determines, based on the energy detection
threshold corresponding to the length of the first PPDU, whether to start the medium
synchronization delay timer on the second link.

{80659}[0060] _ Optionally, if the determined energy detection threshold is equal to —-62 dBm, the
first multi-link device does not start the medium synchronization delay timer on the second link;
or if the determined energy detection threshold is less than —62 dBm, the first multi-link device
starts the medium synchronization delay timer on the second link.

{2060}[0061] In this solution, different PPDU lengths/byte lengths correspond to different
energy detection thresholds. In this case, a channel access mechanism used on the second link is
more flexible, improving channel access efficiency.

{8661}[0062]  According to a tenth aspect, this application provides a method for determining
an energy detection threshold in a CCA process. The method includes: A second multi-link device
generates and transmits second indication information. The second indication information is used
to indicate a mapping relationship between a PPDU length and an energy detection threshold.
{60621[0063] ___According to an eleventh aspect, this application provides a first multi-link
device or a chip in the first multi-link device, for example, a Wi-Fi chip. The first multi-link device
may be a non-STR MLD. The communication apparatus includes: a transceiver unit, configured
to receive second indication information, where the second indication information is used to
indicate a mapping relationship between a PPDU length and an energy detection threshold; and a
processing unit, configured to determine, based on a length of a first PPDU transmitted on a first
link, an energy detection threshold corresponding to the length of the first PPDU, where the energy
detection threshold is used to determine whether to start a medium synchronization delay timer on
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a second link. The first multi-link device is not allowed to perform simultaneous transmitting and
receiving on the first link and the second link.

{0063}[0064] _ Optionally, the processing unit is further configured to determine, based on the
energy detection threshold corresponding to the length of the first PPDU, whether to start the
medium synchronization delay timer on the second link. The communication apparatus is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{8064}[0065] _ Optionally, the processing unit is specifically configured to: if the determined
energy detection threshold is equal to —62 dBm, skip starting the medium synchronization delay
timer on the second link; or if the determined energy detection threshold is less than —-62 dBm,
start the medium synchronization delay timer on the second link.

f8065}[0066] _ According to a twelfth aspect, this application provides a second multi-link
device or a chip in the second multi-link device, for example, a Wi-Fi chip. The second multi-link
device may be an STR MLD. The communication apparatus includes: a processing unit,
configured to generate second indication information, where the second indication information is
used to indicate a mapping relationship between a PPDU length and an energy detection threshold;
and a transceiver unit, configured to transmit the second indication information.

f0066}[0067] _ According to a thirteenth aspect, this application provides a first multi-link
device, including a processor. Optionally, a transceiver is further included. The processor is
configured to: when a length of a first PPDU transmitted on a first link by the first multi-link
device is less than or equal to a first value, skip starting a medium synchronization delay timer on
a second link. The first multi-link device is not allowed to perform simultaneous transmitting and
receiving on the first link and the second link.

{80671[0068] In a possible design, the processor is configured to: when a type of a first frame
transmitted on the first link by the first multi-link device is a first type, skip starting the medium
synchronization delay timer on the second link. The first multi-link device is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{2068}[0069] In a possible design, the transceiver is configured to receive first indication
information, where the first indication information is used to indicate a mapping relationship
between a PPDU length and an initial value (or initial duration) of the medium synchronization
delay timer; and the processor is configured to determine, based on the length of the first PPDU
transmitted on the first link, an initial value that is of the medium synchronization delay timer and

11



10

15

20

25

30

that corresponds to the length of the first PPDU. The communication apparatus is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{806693}[0070] In a possible design, the transceiver is configured to receive second indication
information, where the second indication information is used to indicate a mapping relationship
between a PPDU length/byte length and an energy detection threshold; and the processor is
configured to determine, based on the length of the first PPDU transmitted on the first link, an
energy detection threshold corresponding to the length of the first PPDU, where the energy
detection threshold is used to determine whether to start the medium synchronization delay timer
on the second link. The first multi-link device is not allowed to perform simultaneous transmitting
and receiving on the first link and the second link.

f8076}[0071]  According to a fourteenth aspect, this application provides a second multi-link
device, including a processor and a transceiver. The processor is configured to generate first
indication information, where the first indication information is used to indicate a mapping
relationship between a PPDU length and an initial value (or initial duration) of a medium
synchronization delay timer. The transceiver is configured to transmit the first indication
information.

{8074}[0072] In a possible design, the processor is configured to generate second indication
information, where the second indication information is used to indicate a mapping relationship
between a PPDU length and an energy detection threshold; and the transceiver is configured to
transmit the second indication information.

f8072}[0073] __ According to a fifteenth aspect, this application provides a first multi-link device.
The first multi-link device may exist in a product form of a chip. A structure of the first multi-link
device includes an input/output interface and a processing circuit. The input/output interface is
configured to receive code instructions and transmit the code instructions to the processing circuit.

The processing circuit is configured to: when a length of a first PPDU transmitted on a first link is

less than or equal to a first value, skip starting a medium synchronization delay timer on a second
link. The first multi-link device is not allowed to perform simultaneous transmitting and receiving
on the first link and the second link.

{8073}[0074] In a possible design, the input/output interface is configured to receive code
instructions and transmit the code instructions to the processing circuit; and the processing circuit
is configured to: when a type of a first frame transmitted on the first link by the first multi-link
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device is a first type, skip starting the medium synchronization delay timer on the second link. The
first multi-link device is not allowed to perform simultaneous transmitting and receiving on the
first link and the second link.

{66741[0075] In a possible design, a transceiver is configured to receive first indication
information, and the input/output interface is configured to receive the first indication information
from the transceiver, and transmit the first indication information to the processing circuit for
processing, to obtain a mapping relationship that is between a PPDU length and an initial value
(or initial duration) of the medium synchronization delay timer and that is indicated by the first
indication information; and the processing circuit is configured to determine, based on the length
of the first PPDU transmitted on the first link, an initial value that is of the medium synchronization
delay timer and that corresponds to the length of the first PPDU. The initial value is used to
determine whether to start the medium synchronization delay timer on the second link. The first
multi-link device is not allowed to perform simultaneous transmitting and receiving on the first
link and the second link.

{8675}[0076] In a possible design, the transceiver is configured to receive second indication
information, and the input/output interface is configured to receive the second indication
information from the transceiver, and transmit the second indication information to the processing
circuit for processing, to obtain a mapping relationship that is between a PPDU length and an
energy detection threshold and that is indicated by the second indication information; and the
processing circuit is configured to determine, based on the length of the first PPDU transmitted on
the first link, an energy detection threshold corresponding to the length of the first PPDU. The
energy detection threshold is used to determine whether to start the medium synchronization delay
timer on the second link. The first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

f8076}[0077] _ According to a sixteenth aspect, this application provides a second multi-link
device. The second multi-link device may exist in a product form of a chip. A structure of the
second multi-link device includes an input/output interface and a processing circuit. The
input/output interface is configured to receive code instructions and transmit the code instructions
to the processing circuit. The processing circuit is configured to generate first indication
information, where the first indication information is used to indicate a mapping relationship
between a PPDU length and an initial value (or initial duration) of a medium synchronization delay
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timer. The input/output interface is configured to transmit the first indication information to a
transceiver. The transceiver is configured to transmit the first indication information.
{807A[0078] In a possible design, the input/output interface is configured to receive code
instructions and transmit the code instructions to the processing circuit; the processing circuit is
configured to generate second indication information, where the second indication information is
used to indicate a mapping relationship between a PPDU length and an energy detection threshold;
the input/output interface is configured to transmit the second indication information to the
transceiver; and the transceiver is configured to transmit the second indication information.
f80678}[0079] _ According to a seventeenth aspect, this application provides a computer-readable
storage medium. The computer-readable storage medium stores instructions, and when the
instructions are run on a computer, the computer is enabled to perform the method according to
the first aspect, the third aspect, the fifth aspect, the seventh aspect, the ninth aspect, or the tenth
aspect.

{8679}[0080] ___According to an eighteenth aspect, this application provides a computer program
product including program instructions. When the program instructions are run on a computer, the
computer is enabled to perform the method according to the first aspect, the third aspect, the fifth
aspect, the seventh aspect, the ninth aspect, or the tenth aspect.

{6686}[0081]  When embodiments of this application are implemented, channel access

efficiency can be improved when the non-STR MLD is in a blind state/self-interference state.

BRIEF DESCRIPTION OF DRAWINGS

f6081}[0082]  To describe the technical solutions in embodiments of this application more
clearly, the following briefly describes the accompanying drawings for describing embodiments.
{60682}[0083] FIG. 1 is a schematic diagram of communication between a non-AP MLD and
an AP MLD according to an embodiment of this application;

{6083}[0084] FIG. 2 is a schematic diagram of an architecture of a wireless communication
system according to an embodiment of this application;

{60841[0085] FIG. 3ais a schematic diagram of a structure of a multi-link device according to
an embodiment of this application;

{80685}[0086] FIG. 3b is a schematic diagram of another structure of a multi-link device
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according to an embodiment of this application;

{60861[0087] FIG. 4 is a schematic flowchart of a channel access method for a multi-link
device according to an embodiment of this application;

{608A4[0088] FIG. 5 is another schematic flowchart of a channel access method for a multi-
link device according to an embodiment of this application;

{6088}[0089] FIG. 6a is a schematic diagram of a frame structure of a multi-link element
according to an embodiment of this application;

{60891[0090] FIG. 6b is a schematic diagram of a frame structure of an EHT operation element
according to an embodiment of this application;

{60901[0091] FIG. 6¢ is a schematic diagram of a frame structure of a non-STR MLD
parameter set element according to an embodiment of this application;

{66911[0092] FIG. 7 is a schematic flowchart of a method for determining initial duration of a
medium synchronization delay timer according to an embodiment of this application;
{6692}[0093] FIG. 8 is a schematic diagram of a mapping relationship between a PPDU length
and an initial value of a medium synchronization delay timer according to an embodiment of this
application;

{8093}[0094] FIG. 9 is a schematic flowchart of a method for determining an energy detection
threshold in a CCA process according to an embodiment of this application;

{806941[0095] FIG. 10 is a schematic diagram of a mapping relationship between a PPDU
length and an energy detection threshold according to an embodiment of this application;
{8095}[0096] FIG. 11 is a schematic diagram of a structure of a first multi-link device
according to an embodiment of this application; and

{8096}[0097] FIG. 12 is a schematic diagram of a structure of a second multi-link device

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

{6094[0098] The following clearly and completely describes the technical solutions in
embodiments of this application with reference to the accompanying drawings in embodiments of
this application.

{6098}[0099] For ease of understanding of a channel access method for a multi-link device
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provided in embodiments of this application, the following describes a system architecture and/or
an application scenario of the channel access method for a multi-link device provided in
embodiments of this application. It may be understood that the system architecture and/or the
scenario described in embodiments of this application are/is intended to describe the technical
solutions in embodiments of this application more clearly, and do/does not constitute a limitation
on the technical solutions provided in embodiments of this application.

{80699}[00100] __Embodiments of this application provide a channel access method that is applied
to a non-STR MLD. By using the method, channel access efficiency can be improved when the
non-STR MLD is in a blind state/self-interference state. The channel access method for a multi-
link device may be implemented by a communication device in a wireless communication system
or a chip or processor in the communication device. The communication device may be a wireless
communication device that supports parallel transmission performed on a plurality of links. For
example, the communication device may be referred to as a multi-link device or a multi-band
device. Compared with a communication device that supports only single-link transmission, the
multi-link device has higher transmission efficiency and a higher throughput.

{661664[00101] The multi-link device includes one or more affiliated stations (affiliated STA).
The affiliated station is a logical station and may operate on a link, a frequency band, or a channel.
The affiliated station may be an access point (access point, AP) or a non-access point station (non-
access point station, non-AP STA). For ease of description, a multi-link device whose affiliated
station is an AP is referred to as a multi-link AP, a multi-link AP device, or an AP multi-link device
(AP multi-link device, AP MLD), and a multi-link device whose affiliated station is a non-AP STA
is referred to as a multi-link non-AP, a multi-link non-AP device, or a non-AP multi-link device
(non-AP multi-link device, non-AP MLD) in this application.

{661613[00102] Optionally, one multi-link device may include a plurality of logical stations, each
logical station operates on one link, but a plurality of logical stations are allowed to operate on a
same link.

{86162}[00103] Optionally, one or more STAs in a non-AP MLD may establish an association
relationship with one or more APs in an AP MLD, and then perform communication. FIG. 1 is a
schematic diagram of communication between a non-AP MLD and an AP MLD according to an
embodiment of this application. As shown in FIG. 1, the AP MLD includes an AP1, an AP2, ...,
and an APn, and the non-AP MLD includes a STA1, a STA2, ..., and a STAn. The AP MLD and
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the non-AP MLD may communicate in parallel by using a link 1, a link 2, ..., and a link n. The
STAL in the non-AP MLD establishes an association relationship with the AP1 in the AP MLD;
the STA2 in the non-AP MLD establishes an association relationship with the AP2 in the AP MLD;
the STAn in the non-AP MLD establishes an association relationship with the APn in the AP MLD;
and the like.

{661631[00104] Optionally, the multi-link device may comply with protocols of the IEEE 802.11
series to implement wireless communication. For example, a station complying with an extremely
high throughput (extremely high throughput, EHT), or a station complying with IEEE 802.11be or
compatibly supporting IEEE 802.11be implements communication with another device.
[00104][00105] The channel access method for a multi-link device provided in embodiments of
this application may be applied to a scenario in which one node communicates with one or more
nodes, or may be applied to a single-user uplink/downlink communication scenario or a multi-user
uplink/downlink communication scenario, or may be applied to a device to device (device to
device, D2D) communication scenario. Any one of the foregoing nodes may be an AP MLD, or
may be a non-AP MLD, for example, a scenario in which an AP MLD communicates with a non-
AP MLD, or a scenario in which an AP MLD communicates with an AP MLD, or a scenario in
which a non-AP MLD communicates with a non-AP MLD. This is not limited in embodiments of
this application.

{661061[00107] Optionally, in any one of the foregoing scenarios, there is at least one node that
is not allowed to perform simultaneous transmitting and receiving, that is, capable of non-STR.
{661067[00108] Optionally, for ease of description, the following describes the system
architecture in this application by using the scenario in which an AP MLD communicates with a
non-AP MLD as an example. The channel access method for a multi-link device provided in
embodiments of this application may be applied to a wireless local area network (wireless local
area network, WLAN). FIG. 2 is a schematic diagram of an architecture of a wireless
communication system according to an embodiment of this application. As shown in FIG. 2, the
wireless communication system includes at least one AP MLD and at least one non-AP MLD. The
AP MLD is a multi-link device that provides service to the non-AP MLD. The non-AP MLD may
communicate with the AP MLD by using a plurality of links. One AP in the AP MLD may
communicate with one STA in the non-AP MLD by using one link. It may be understood that a
quantity of the AP MLDs and a quantity of the non-AP MLDs in FIG. 2 are merely examples.
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Optionally, the wireless communication system includes at least one MLD that is capable of non-
STR.

{66108}[00109] For example, a multi-link device (which may be either a non-AP MLD or an AP
MLD herein) is an apparatus with a wireless communication function. The apparatus may be an
integrated device, or may be a chip, a processing system, or the like installed in the integrated
device. A device on which the chip or processing system is installed may implement, under control
of the chip or processing system, the method and functions provided in embodiments of this
application. For example, the non-AP multi-link device in embodiments of this application has a
wireless transceiver function, may support the 802.11 series protocols, and may communicate with
the AP multi-link device or another non-AP multi-link device. For example, the non-AP multi-link
device is any user communication device that allows a user to communicate with an AP and then
communicate with a WLAN. For example, the non-AP multi-link device may be user equipment
that can be connected to a network, such as a tablet computer, a desktop computer, a laptop
computer, a notebook computer, an ultra-mobile personal computer (ultra-mobile personal
computer, UMPC), a handheld computer, a netbook, a personal digital assistant (personal digital
assistant, PDA), or a mobile phone, may be an internet of things node in the internet of things, or
may be a vehicle-mounted communication apparatus in the internet of vehicles. The non-AP multi-
link device may alternatively be a chip and a processing system in the foregoing terminals. The
AP multi-link device may be an apparatus that provides service to the non-AP multi-link device,
and may support protocols of the 802.11 series. For example, the AP multi-link device may be a
communication entity such as a communication server, a router, a switch, or a network bridge; or
the AP multi-link device may include various forms of macro base stations, micro base stations,
relay stations, and the like. Certainly, the AP multi-link device may alternatively be a chip or
processing system in these various forms of devices. The 802.11 protocol may be a protocol that
supports 802.11be or is compatible with 802.11be.

{6610694[00110] It can be understood that the multi-link device may support high-rate and low-
latency transmission. With continuous evolution of application scenarios of a wireless local area
network, the multi-link device may be further applied to more scenarios, for example, a sensor
node (for example, a smart meter, a smart electricity meter, and a smart air detection node) in a
smart city, a smart device (for example, a smart camera, a projector, a display, a TV, a stereo, a
refrigerator, and a washing machine) in smart home, a node in the internet of things, an
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entertainment terminal (for example, a wearable device such as an AR and a VR), a smart device
(such as a printer and a projector) in a smart office, an oV device in the internet of vehicles, and
some infrastructures (for example, a vending machine, a self-service navigation station of a
supermarket, a self-service cash register device, and a self-service ordering machine) in daily life
scenarios. A specific form of the multi-link device is not limited in this embodiment of this
application, and merely examples are provided herein.

{661161[00111] Optionally, FIG. 3a is a schematic diagram of a structure of a multi-link device
according to an embodiment of this application. The IEEE 802.11 standard focuses on an 802.11
physical layer (physical layer, PHY) and an 802.11 medium access control (medium access control,
MAC) layer in the multi-link device. As shown in FIG. 3a, a plurality of STAs included in the
multi-link device are independent of each other at a low MAC (low MAC) layer and a PHY layer,
and are also independent of each other at a high MAC (high MAC) layer. FIG. 3b is a schematic
diagram of another structure of a multi-link device according to an embodiment of this application.
As shown in FIG. 3b, a plurality of STAs included in the multi-link device are independent of each
other at a low MAC (low MAC) layer and a PHY layer, and share a high MAC (high MAC) layer.
Certainly, a non-AP multi-link device may use a structure in which high MAC layers are
independent of each other, or may use a structure in which a high MAC layer is shared. Likewise,
an AP multi-link device may use a structure in which a high MAC layer is shared, or may use a
structure in which high MAC layers are independent of each other. A schematic diagram of an
internal structure of the multi-link device is not limited in embodiments of this application. FIG.
3a and FIG. 3b are merely examples for description. For example, the high MAC layer or the low
MAC layer may be implemented by one processor in a chip system of the multi-link device, or
may be implemented by different processing modules in a chip system.

{66111}[00112] For example, the multi-link device in embodiments of this application may be a
single-antenna device, or may be a multi-antenna device, for example, a device with more than
two antennas. A quantity of antennas included in the multi-link device is not limited in
embodiments of this application. In embodiments of this application, the multi-link device may
allow services of a same access class (access category, AC) to be transmitted on different links,
and even allow a same data packet to be transmitted on different links; and alternatively, may not
allow services of a same access class to be transmitted on different links, but allow services of
different access classes to be transmitted on different links.
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{801121[00113] A frequency band in which the multi-link device works may include one or more
frequency bands of sub 1 GHz, 2.4 GHz, 5 GHz, 6 GHz, and a high frequency 60 GHz.
{864131[00114] For anon-STR MLD, when the non-STR MLD performs transmission on a link
(for example, a link 1), channel interference causes the non-STR MLD to incorrectly determine
statuses of channels that are on another link or more links (a link 2 is used as an example), and
affects reception of an overlapped basic service set (overlapped basic service set, OBSS) frame on
the link 2 by the non-STR MLD. The OBSS frame is used by a station to update a network
allocation vector (network allocation vector, NAV). Therefore, before transmission performed on
a link ends, the non-STR MLD may miss an OBSS frame on another link and further miss NAV
updating. In this case, when the non-STR MLD performs channel contention on the link 2 and
accesses a channel after transmission performed on the link 1 ends, data transmitted on the link 2
collides with a received OBSS frame. This is referred to as a blind problem or a self-interference
problem.

{664144[00115] It may be understood that the NAV may be understood as a countdown timer and
gradually decreases as time elapses. When the NAV is 0, a medium is considered being in an idle
state. Specifically, after a station receives a frame, if a receive address of the frame is not the station,
the station may update an NAV based on a duration (duration) field in the received frame. If the
receive address of the frame is the station, it indicates that the station is a receive station. In this
case, the station is not allowed to update the NAV. Before updating the NAV, the station may further
determine whether a value of the duration field in the current frame is greater than a current NAV
value of the station. If the value of the duration field in the current frame is greater than the current
NAV value of the station, the station updates the NAV. If the value of the duration field in the
current frame is less than or equal to the current NAV value of the station, the station does not
update the NAV. An NAV value existing at a moment at which receiving the frame ends is used for
comparison.

{606415}[00116] To resolve the blind problem of the non-STR MLD, an embodiment of this
application proposes a medium synchronization delay (mediumSyncDelay) mechanism. The
mechanism is specifically as follows: After performing transmission on a link (for example, a link
1), the non-STR MLD needs to start a timer on another link, that is, a mediumSyncDelay timer.
During a time period indicated by the mediumSyncDelay timer, the non-STR MLD needs to use a
more conservative channel access mechanism on the link 2. The more conservative channel access
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mechanism includes but is not limited to: (1) Whether a channel is busy is determined by using a
lower energy detection (energy detection, ED) threshold. In a channel access mechanism, -62 dBm
is usually used as an energy detection threshold. If it is detected that an energy on a channel exceeds
the threshold, that is, exceeds —62 dBm, the channel is considered busy. When an ED threshold
lower than —62 dBm is used, a signal farther away makes a channel busy in CCA detection.
Therefore, channel access is more conservative. The lower energy detection threshold may be —82
dBm, —72 dBm, or the like. (2) A request to send (request to send, RTS) frame must be transmitted
to attempt to detect availability of a channel. Optionally, there can be only one attempt (or only
one transmission of the RTS frame) or a limited quantity of attempts.

{66416}[00117] In the medium synchronization delay mechanism, as long as the non-STR MLD
performs transmission on the link 1, the non-STR MLD uses the more conservative channel access
mechanism on the link 2, regardless of a type of a frame transmitted by the non-STR MLD on the
link 1. However, frames transmitted by the non-STR MLD on the link 1 are of various types, and
may include a control frame, a data frame, or a management frame, and the data frame may be a
long frame or a short frame. Therefore, when the non-STR MLD transmits a short frame on the
link 1, the non-STR MLD is in a blind state on the link 2 for a short time, accordingly, and there
is a low possibility (or probability) that the non-STR MLD misses important information (for
example, an NAV) on the link 2. In conclusion, in the medium synchronization delay mechanism,
as long as the non-STR MLD performs transmission on the link 1, channel access of the non-STR
MLD on the link 2 must be restricted. This results in low channel access efficiency, a low channel
access success rate, or a decrease in channel access opportunities on the link 2.

{6611:74[00118] "A non-STR MLD is in a blind state on a link" in this application may be
alternatively understood as that a STA that is in the non-STR MLD and that operates on the link is
in the blind state.

{6064181[00119] It may be understood that the "blind state” mentioned in this application may
also be referred to as a "self-interference state”, an "unable-to-receive state", a "deaf state", or the
like.

{661194[00120] It may be understood that the "non-STR MLD" in this application may be an
EHT MLD that is not allowed to perform simultaneous transmitting and receiving.
{66120}[00121] It may be understood that the "long frame" and the "short frame™ mentioned in
this application are distinguished from each other by a length of time during which a frame
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occupies an air interface. For example, the "long frame” may be a frame that occupies an air
interface for a length of time greater than or equal to a preset value A, and the "short frame" may
be a frame that occupies an air interface for a length of time less than or equal to a preset value B.
The preset value A and the preset value B may be the same or different. For example, the preset
value A may be 1 ms (millisecond), and the preset value B may be 100 ps (microseconds).
{661421}[00122] An embodiment of this application provides a channel access method for a multi-
link device, to improve channel access efficiency or a channel access success rate of a non-STR
MLD on some links or increase channel access opportunities of the non-STR MLD on these links
when the non-STR MLD is in a blind state/self-interference state on these links.

{861221[00123] The following describes in detail, with reference to more accompanying
drawings, the technical solutions provided in this application.

{66123}[00124] It may be understood that in this application, a first multi-link device may be a
non-STR MLD, and a second multi-link device may be an STR MLD. For ease of subsequent
description, a scenario in which two MLDs communicate through two or more links is used as an
example for description in this application. In the following embodiments, two links are used as
an example to describe the technical solutions of this application. However, the technical solutions
of this application are also applicable to two MLDs that support a plurality of links.
{661241[00125] The technical solutions provided in this application are elaborated on by using
Embodiment 1 to Embodiment 4. In Embodiment 1, how to perform channel access on one link
when a frame of a specific type is transmitted on another link is elaborated on. In Embodiment 2,
how to determine, based on a length of a frame transmitted on one link, whether a more
conservative channel access mechanism needs to be used on another link is elaborated on. In
Embodiment 3, how to determine initial duration of a mediumSyncDelay timer is elaborated on.
In Embodiment 4, how to determine an ED threshold that is used in a CCA process is elaborated
on.

{66125}[00126] The following describes Embodiment 1 to Embodiment 4 in detail separately. It
may be understood that the technical solutions described in Embodiment 1 to Embodiment 4 of

this application may be combined arbitrarily to form a new embodiment.

Embodiment 1

{66126}[00127] In Embodiment 1 of this application, how to determine, based on a type of a
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frame transmitted on one link, whether a more conservative channel access mechanism needs to
be used on another link is described.

f86127[00128] FIG. 4 is a schematic flowchart of a channel access method for a multi-link
device according to an embodiment of this application. As shown in FIG. 4, the channel access
method for a multi-link device includes but is not limited to the following step.

{60128}[00129] S101: When a type of a first frame transmitted on a first link by a first multi-link
device is a first type, the first multi-link device does not start a medium synchronization delay
timer on a second link, where the first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

{861294[00130] When the first frame is any one of the following frames, the type of the first
frame is the first type: a request to send (request to send) frame, a multiple user request to send
(multiple user RTS) frame, a power save-poll (Power save-Poll, PS-Poll) frame, a clear to send
(clear to send, CTS) frame, a status report (buffer status report, BSR) frame, a bandwidth query
report (bandwidth query report, BQR) frame, a null data packet (null data packet, NDP) frame, an
acknowledge A (acknowledge, ACK) frame, and a block acknowledge (block acknowledge, BA)
frame.

{664363[00131] In a first implementation, the first frame is an RTS frame or an MU-RTS frame.
Specifically, if the first multi-link device transmits an RTS frame or an MU-RTS frame on the first
link but does not receive a clear to send frame within a preset time period, the first multi-link
device does not start the medium synchronization delay timer (mediumSyncDelay timer) on the
second link. The first multi-link device is not allowed to perform simultaneous transmitting and
receiving on the first link and the second link. In other words, if the first multi-link device does
not receive a CTS frame that is on the first link within the preset time period (for example, a sum
of a length of a short inter-frame space (short inter-frame space, SIFS), a length of one slot (slot),
and a physical-layer receive delay, that is, a SIFS Time + a Slot Time + a RxPHY StartDelay) after
transmitting the RTS/MU-RTS frame on the first link, the first multi-link device does not start the
mediumSyncDelay timer on the second link.

{86131}[00132] That the first multi-link device does not start the mediumSyncDelay timer on the
second link may be understood as (or may be described as): When the first multi-link device
performs channel contention on the second link, an energy detection threshold used by a CCA
operation is a first threshold; or after a back-off counter on the second link backs off to 0, the first
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multi-link device is allowed to directly transmit a frame other than an RTS frame and an MU-RTS
frame. In other words, after the back-off counter on the second link backs off to 0, the first multi-
link device does not transmit an RTS/MU-RTS frame to attempt to detect protection/availability
of a channel. The first threshold may be —-62 dBm.

{86432}[00133] It may be understood that reasons why the first multi-link device does not receive
a CTS frame within the preset time period (for example, a SIFS Time + a Slot Time + a
RxPHY StartDelay) may be as follows: (a) The RTS frame transmitted by the first multi-link device
collides with a frame transmitted by another device; (b) a receiver corresponding to the RTS frame
transmitted by the first multi-link device fails to successfully receive the RTS frame; and (c) a
receiver corresponding to the RTS frame transmitted by the first multi-link device is in a busy state.
{86433}[00134] Optionally, if the first multi-link device starts the mediumSyncDelay timer on
the second link after transmitting the RTS/MU-RTS frame on the first link, and the first multi-link
device does not receive a CTS frame within the preset time period, the first multi-link device closes
(or stops, or cancels) the mediumSyncDelay timer.

{8064343[00135] Optionally, if the first multi-link device receives a CTS frame within the preset
time period, the first multi-link device may start the mediumSyncDelay timer. That the first multi-
link device starts the mediumSyncDelay timer on the second link may be understood as (or may
be described as): The first multi-link device uses a more conservative channel access mechanism
on the second link. To be specific, a lower energy detection threshold (which is an energy detection
threshold lower than —62 dBm, for example, —82 dBm) is used to determine whether a channel is
busy, and an RTS/MU-RTS frame must be transmitted to attempt to detect availability of a channel.
Optionally, there can be only one attempt (or only one transmission of the RTS/MU-RTS frame)
or a limited quantity of attempts.

{66135}[00136] Optionally, the "RTS frame or MU-RTS frame" in the first implementation may
be replaced with a power save-poll (Power save-Poll, PS-Poll) frame, and the "CTS frame™ in the
first implementation may be replaced with a data frame or an acknowledge (acknowledge, ACK)
frame. Therefore, the first implementation may be alternatively described as: If the first multi-link
device transmits a PS-Poll frame on the first link but does not receive a data frame or an
acknowledge frame within a preset time period, the first multi-link device does not start the
medium synchronization delay timer on the second link. Optionally, if the first multi-link device
transmits a PS-Poll frame on the first link and receives a data frame or an acknowledge frame
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within the preset time period, the first multi-link device may start the mediumSyncDelay timer.
{661361[00137] It can be learned that when a non-STR MLD (that is, the first multi-link device)
in this embodiment of this application transmits an RTS (or MU-RTS) frame on the first link but
does not receive a CTS frame, the non-STR MLD does not start the mediumSyncDelay timer on
the second link, so that the non-STR MLD performs common channel contention on the second
link, that is, the energy detection threshold used by the CCA operation is =62 dBm, or RTS/CTS
frames may not be used to attempt to detect protection of a channel. Therefore, channel access
efficiency or a channel access success rate of the non-STR MLD on the second link is improved,
or channel access opportunities of the non-STR MLD on the second link are increased.
{661437}[00138] In a second implementation, the first frame is a CTS frame. Specifically, if the
first multi-link device receives an RTS frame or an MU-RTS frame on the first link and replies
with/transmits a CTS frame on the first link, the first multi-link device does not start the medium
synchronization delay timer (mediumSyncDelay timer) on the second link. The first multi-link
device is not allowed to perform simultaneous transmitting and receiving on the first link and the
second link. In other words, a second multi-link device transmits an RTS frame or an MU-RTS
frame on the first link. Correspondingly, the first multi-link device receives the RTS frame or the
MU-RTS frame on the first link and replies with/transmits a CTS frame on the first link. After
transmitting the CTS frame on the first link, the first multi-link device does not start the
mediumSyncDelay timer on the second link.

{86138}[00139] _That the first multi-link device does not start the mediumSyncDelay timer on the
second link may be understood as (or may be described as): When the first multi-link device
performs channel contention on the second link, an energy detection threshold used by a CCA
operation is a first threshold; or after a back-off counter on the second link backs off to 0, the first
multi-link device is allowed to directly transmit a frame other than an RTS frame and an MU-RTS
frame. In other words, after the back-off counter on the second link backs off to 0, the first multi-
link device does not transmit an RTS/MU-RTS frame to attempt to detect protection/availability
of a channel. The first threshold may be —-62 dBm.

{66139}[00140] Optionally, if the first multi-link device starts the mediumSyncDelay timer on
the second link after transmitting the CTS frame on the first link, the first multi-link device closes
(or stops, or cancels) the mediumSyncDelay timer.

{601463[00141] Optionally, the "RTS/CTS frame" in the second implementation may be replaced
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with a status report poll trigger (buffer status report poll trigger, BSRP Trigger) frame/status report
(buffer status report, BSR) frame, or a bandwidth query report poll trigger (bandwidth query report
poll trigger, BQRP Trigger) frame/bandwidth query report (bandwidth query report, BQR) frame,
or a beamforming report poll trigger (beamforming report poll trigger, BFRP Trigger) frame/null
data packet (null data packet, NDP) frame, or a data frame/acknowledge (acknowledge, ACK)
frame, or a management frame/ACK frame, or a data frame/block acknowledge (block
acknowledge, BA) frame. Therefore, step S201 may be alternatively described as: The first multi-
link device receives a BSRP Trigger frame on the first link and replies with/transmits a BSR frame
on the first link; or the first multi-link device receives a BQRP Trigger frame on the first link and
replies with/transmits a BQR frame on the first link; or the first multi-link device receives a BFRP
Trigger frame on the first link and replies with/transmits an NDP frame on the first link; or the first
multi-link device receives a data frame or a management frame on the first link and replies
with/transmits an ACK frame on the first link; or the first multi-link device receives a data frame
on the first link and replies with/transmits a BA frame on the first link. Correspondingly, the second
implementation may be alternatively described as: After transmitting a BSR frame, a BQR frame,
or an NDP frame on the first link, the first multi-link device does not start the medium
synchronization delay timer on the second link.

{861413[00142] It may be understood that after replying with/transmitting a CTS frame, an NDP
frame, a BSR frame, a BQR frame, an ACK frame, or a BA frame on the first link, the first multi-
link device is in a receive state on the first link. Therefore, reception on the first link does not affect
channel contention performed on the second link. In this case, the first multi-link device may
perform common channel contention on the second link, that is, the energy detection threshold
used by the CCA operation is —62 dBm, or RTS/CTS frames may not be used to attempt to detect
protection of a channel.

{8061423[00143] It can be learned that after a non-STR MLD (that is, the first multi-link device)
in this embodiment of this application receives an RTS (or MU-RTS) frame on the first link and
replies with a CTS frame, the non-STR MLD does not start the mediumSyncDelay timer on the
second link. This can improve channel access efficiency or a channel access success rate of the
non-STR MLD on the second link, or increase channel access opportunities of the non-STR MLD
on the second link.

{861431[00144] In this embodiment of this application, when a frame of a specific type is
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transmitted on the first link, the medium synchronization delay timer is not started on the second
link. Therefore, when the non-STR MLD is in a blind state/self-interference state on some links,
channel access efficiency or a channel access success rate of the non-STR MLD on these links can

be improved, or channel access opportunities of the non-STR MLD on these links can be increased.

Embodiment 2

{661443[00145] In Embodiment 2 of this application, how a non-STR MLD performs channel
access on a second link when a length of a PPDU transmitted on a first link by the non-STR MLD
is less than a preset value is described.

{806145}[00146] FIG. 5 is another schematic flowchart of a channel access method for a multi-
link device according to an embodiment of this application. As shown in FIG. 5, the channel access
method for a multi-link device includes but is not limited to the following steps.

{661461[00147] S201: When a length of a first PPDU transmitted on a first link by a first multi-
link device is less than or equal to a first value, the first multi-link device does not start a medium
synchronization delay timer on a second link, where the first multi-link device is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{66147[00148] That the first multi-link device does not start a mediumSyncDelay timer on a
second link may be understood as (or may be described as): When the first multi-link device
performs channel contention on the second link, an energy detection threshold used by a CCA
operation is a first threshold; or after a back-off counter on the second link backs off to 0, the first
multi-link device is allowed to directly transmit a frame other than an RTS frame and an MU-RTS
frame. In other words, after the back-off counter on the second link backs off to 0, the first multi-
link device does not transmit an RTS/MU-RTS frame to attempt to detect protection/availability
of a channel. The first threshold may be —-62 dBm.

{60148}[00149] Optionally, if the first multi-link device starts the mediumSyncDelay timer on
the second link after transmitting the first PPDU on the first link, the first multi-link device closes
(or stops, or cancels) the mediumSyncDelay timer when determining that the length of the first
PPDU is less than or equal to the first value.

{66149}[00150] Optionally, when the medium synchronization delay timer on the second link is
started, if the length of the first PPDU transmitted on the first link by the first multi-link device is

less than or equal to the first value, the first multi-link device does not update the medium
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synchronization delay timer that is on the second link.

{66156}[00151] Optionally, when the medium synchronization delay timer on the second link is
started, if the length of the PPDU transmitted on the first link by the first multi-link device is
greater than the first value, the first multi-link device needs to update the medium synchronization
delay timer that is on the second link. That the first multi-link device updates the medium
synchronization delay timer that is on the second link may be understood as: updating the medium
synchronization delay timer that is on the second link to an initial value of the medium
synchronization delay timer existing when the medium synchronization delay timer is started,
which is equivalent to restarting the medium synchronization delay timer that is on the second link.
On the contrary, that the first multi-link device does not update the medium synchronization delay
timer that is on the second link may be understood as: not updating the medium synchronization
delay timer that is on the second link to an initial value of the medium synchronization delay timer
existing when the medium synchronization delay timer is started.

{66151}[00152] Optionally, the first value may be a fixed value stipulated in a protocol, for
example, 50 ps, 100 s, or 200 ps.

{66152}[00153] Optionally, the first value may be 28 us. 28 s is a PPDU length existing when
CTS and ACK frames are transmitted in a format of a 24 Mbps non-HT PPDU or a 24 Mbps non-
HT duplicate PPDU.

{86153}[00154] Optionally, the first value may be 32 ps. 32 ps is a PPDU length existing when
a BA (block acknowledge, block ACK) frame with a bitmap length of 64 is transmitted in a format
of a 24 Mbps non-HT PPDU or a 24Mbps non-HT duplicate PPDU.

{601541[00155] Optionally, the first value may be 44 us. 44 ps is a PPDU length existing when
CTS and ACK frames are transmitted in a format of a 6 Mbps non-HT PPDU or a 6 Mbps non-HT
duplicate PPDU.

{86155}[00156] Optionally, the first value may be 40 ps. 40 ps is a PPDU length existing when
a BA frame with a bitmap length of 256 is transmitted in a format of a 24 Mbps non-HT PPDU or
a 24Mbps non-HT duplicate PPDU.

{60156}[00157] Optionally, the first value may be 36 us. 36 ps is a PPDU length existing when
a QoS-Null frame is transmitted in a format of a 24 Mbps non-HT PPDU or a24Mbps non-HT
duplicate PPDU.

{86157[00158] Optionally, the first value may be 68 ps. 68 ps is a PPDU length existing when

28



10

15

20

25

30

a BA frame with a bitmap length of 64 is transmitted in a format of a 6 Mbps non-HT PPDU or a
6Mbps non-HT duplicate PPDU.

{66158}[00159] Optionally, the first value may be alternatively determined by an access point (or
an AP MLD) and transmitted to a station (that is, a non-AP MLD). Specifically, before step S201,
the channel access method for a multi-link device in this embodiment of this application may
further include: Step S202: A second multi-link device transmits indication information, where the
indication information is used to indicate the first value. Correspondingly, the first multi-link
device receives the indication information. The indication information may be carried in a beacon
(beacon) frame, an association response frame, or a reassociation response frame. The first multi-
link device may be a non-STR MLD, and specifically, may be a non-AP MLD of a non-STR. The
second multi-link device may be an STR MLD, and specifically, may be an AP MLD of an STR.

{66159}[00160] _In an implementation, the indication information may be located in a multi-link
element (multi-link element). FIG. 6a is a schematic diagram of a frame structure of a multi-link
element according to an embodiment of this application. As shown in FIG. 6a, the multi-link
element may include an element ID (element ID) field, a length (length) field, an element 1D
extension (element ID extension) field, a multi-link control (multi-link control) field, a medium
synchronization delay timer threshold (mediumSyncDelay timer threshold) field, an optional
subelements (optional subelements) field, and the like. The medium synchronization delay timer
threshold field is used to indicate the first value.

{661660}[00161] _In another implementation, the indication information may be located in an EHT
operation element (EHT operation element). FIG. 6b is a schematic diagram of a frame structure
of an EHT operation element according to an embodiment of this application. As shown in FIG.
6b, the EHT operation element may include an element ID (element ID) field, a length (length)
field, an element ID extension (element ID extension) field, a medium synchronization delay timer
threshold (mediumSyncDelay timer threshold) field, and the like. The medium synchronization
delay timer threshold field is used to indicate the first value.

{861613[00162] In still another implementation, a new information element may be alternatively
defined to carry the indication information. The new information element is used to carry a
configuration parameter of a non-STR MLD. Optionally, the new information element may be
referred to as a non-STR MLD parameter set element (non-STR MLD parameter set element). It
may be understood that the new information element may have another name. This is not limited
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in this embodiment of this application. FIG. 6c¢ is a schematic diagram of a frame structure of a
non-STR MLD parameter set element according to an embodiment of this application. As shown
in FIG. 6c, the non-STR MLD parameter set element may include an element ID (element ID)
field, a length (length) field, an element ID extension (element ID extension) field, a medium
synchronization delay timer threshold (mediumSyncDelay timer threshold) field, and the like. The
medium synchronization delay timer threshold field is used to indicate the first value.
{86162}[00163] Optionally, when the length of the first PPDU is greater than the first value, the
first multi-link device may start the medium synchronization delay timer on the second link.
During a time period during which the medium synchronization delay timer runs, the first multi-
link device may use a more conservative channel access mechanism on the second link. The more
conservative channel access mechanism includes but is not limited to: (1) using a lower energy
detection threshold (which is an ED threshold lower than —62 dBm herein) to determine whether
a channel is busy; and (2) being mandatory to transmit an RTS frame to attempt to detect
availability of a channel. Optionally, there can be only one attempt (or only one transmission of
the RTS frame) or a limited quantity of attempts. It may be understood that when the length of the
first PPDU is equal to the first value, an operation performed by the first multi-link device may be
either not starting the medium synchronization delay timer on the second link or starting the
medium synchronization delay timer on the second link. In this embodiment of this application,
the operation performed by the first multi-link device when the length of the first PPDU is equal
to the first value may be set based on an actual situation.

{06163}[00164] Optionally, before starting the medium synchronization delay timer on the
second link, the first multi-link device may determine an initial value that is of the medium
synchronization delay timer and that corresponds to the length of the first PPDU. It may be
understood that an initial value of the medium synchronization delay timer started on the second
link by the first multi-link device is the determined initial value that corresponds to the length of
the first PPDU.

{6061643[00165] A mapping relationship between a PPDU length and an initial value (or initial
duration) of a medium synchronization delay timer may be stipulated in a standard protocol.
Alternatively, before the first multi-link device transmits the first PPDU on the first link, the second
multi-link device transmits first indication information. Correspondingly, the first multi-link
device receives the first indication information. The first indication information is used to indicate
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the mapping relationship between a PPDU length and an initial value (or initial duration) of a
medium synchronization delay timer.

{86165}[00166] Optionally, after or at a time of starting the medium synchronization delay timer
on the second link, the first multi-link device determines an energy detection threshold
corresponding to the length of the first PPDU, and when performing channel contention on the
second link, the first multi-link device sets an energy detection threshold used by a CCA operation
to a threshold corresponding to the length of the first PPDU.

{606166}[00167] A mapping relationship between a PPDU length and an energy detection
threshold may be stipulated in a standard protocol. Alternatively, before the first multi-link device
transmits the first PPDU on the first link, the second multi-link device transmits second indication
information. Correspondingly, the first multi-link device receives the second indication
information. The second indication information is used to indicate the mapping relationship
between a PPDU length and an energy detection threshold.

{601671[00168] It may be understood that the first indication information and the second
indication information may be a piece of indication information. That is, a piece of indication
information indicates both the mapping relationship between a PPDU length and an initial value
(or initial duration) of a medium synchronization delay timer and the mapping relationship
between a PPDU length and an energy detection threshold. In other words, the first indication
information and the second indication information are carried in a frame.

{66168}[00169] It can be learned that in this embodiment of this application, after transmitting a
short frame on one link, a non-STR MLD is constrained from starting the mediumSyncDelay timer
on another link; or when channel contention is performed on another link, the energy detection
threshold used by CCA is set to —62 dBm; or there is no need to use an RTS frame on another link
to attempt to detect protection/availability of a channel. Therefore, channel access efficiency or a
channel access success rate of the non-STR MLD on the another link is improved, or channel
access opportunities of the non-STR MLD on the another link are increased.

{861693[00170] _In an optional embodiment, the "length of the first PPDU" may be replaced with
a "length (in a unit of bytes or bits) of a medium access control (medium access control, MAC)
frame in the first PPDU". Correspondingly, step S301 may be replaced with: When a length of a
MAC frame in a first PPDU transmitted on a first link by a first multi-link device is less than or
equal to a second value, the first multi-link device does not start a medium synchronization delay
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timer on a second link, where the first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

{8061763[00171] In another optional embodiment, the channel access methods provided in
Embodiment 1 and Embodiment 2 may be further applied to a single-link and multi-access channel
scenario. Two channels are used as an example. It is assumed that an AP can use two channels for
channel access, but can complete access on only one of the channels at a time, and cannot
simultaneously access two channels. Specifically, the AP performs channel contention on a
primary channel (primary channel), for example, a first channel. When the primary channel is busy;,
the AP may switch to the other channel (for example, a second channel) to perform channel
contention. After a back-off counter on the second channel backs off to 0, the AP performs
transmission on the second channel.

{661474}[00172] For the single-link and multi-access channel scenario, this embodiment of this
application proposes: After the AP transmits a short frame (for example, an RTS frame, a CTS
frame, a block acknowledge (block acknowledge, BA) frame, a BSR frame, a BQR frame, a PS-
Poll frame, or an NDP frame) on the second channel, the AP does not start a timer on the first
channel. The timer may be a medium synchronization delay timer. Optionally, this embodiment of
this application further proposes: The AP transmits a first PPDU on the second channel; and when
a PPDU length of the first PPDU is less than or equal to a first value, the AP does not start the
medium synchronization delay timer on the first channel.

{86172}[00173] Optionally, that the AP does not start a timer on the first channel may be
understood as (may be described as): When the AP performs channel contention on the first
channel, an energy detection threshold used by a CCA operation is a first threshold; or after a back-
off counter on the first channel backs off to 0, the AP is allowed to directly transmit a frame other
than an RTS frame and an MU-RTS frame. In other words, after the back-off counter on the first
channel backs off to 0, the AP does not transmit an RTS/MU-RTS frame to attempt to detect
protection/availability of a channel. The first threshold may be —62 dBm.

{80173}[00174] It may be understood that the second channel in this embodiment of this
application is equivalent to the first links in Embodiment 1 and Embodiment 2, and the first
channel in this embodiment of this application is equivalent to the second links in Embodiment 1
and Embodiment 2.

{8061743[00175] It can be learned that the channel access method provided in this embodiment of
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this application may be further applicable to a single-link and multi-access channel scenario,
thereby expanding a scenario of the method and improving channel access efficiency or a channel

access success rate of the AP on the first channel.

Embodiment 3

{806175}[00176] Embodiment 3 of this application provides a method for determining initial
duration of a medium synchronization delay timer. According to the method for determining initial
duration of a medium synchronization delay timer, initial duration of a medium synchronization
delay timer is determined based on a length of a frame transmitted on a first link (or a second
channel).

{86176}[00177] FIG. 7 is a schematic flowchart of a method for determining initial duration of a
medium synchronization delay timer according to an embodiment of this application. As shown in
FIG. 7, the method for determining initial duration of a medium synchronization delay timer
includes but is not limited to the following steps.

{66177[00178] S301: A second multi-link device transmits first indication information, where
the first indication information is used to indicate a mapping relationship between a PPDU
length/byte length and an initial value (or initial duration) of a medium synchronization delay timer.
{8061783[00179] _Specifically, the second multi-link device may be an AP MLD, and the AP MLD
is capable of STR. The AP MLD may transmit the first indication information on a first link or
another link. This is not limited in this embodiment of this application. The first indication
information may be used to indicate the mapping relationship between a PPDU length and an
initial value (or initial duration) of a medium synchronization delay timer.

{661794[00180] _In an example, FIG. 8 is a schematic diagram of a mapping relationship between
a PPDU length and an initial value of a medium synchronization delay timer according to an
embodiment of this application. As shown in FIG. 8, when the PPDU length is in a range of 0 to
100 ps (microseconds) (that is, an interval [0, 100 ps], an interval (0, 100 ps), an interval (0, 100
ps], or an interval [0, 100 ps)), the initial value of the medium synchronization delay timer is O
ms; when the PPDU length is in a range of 100 us to 1 ms (that is, an interval [100 ps, 1000 ps],
an interval (100 ps, 1000 ps), an interval (100 ps, 1000 us], or an interval [100 ps, 1000 us)), the
initial value of the medium synchronization delay timer is 3 ms; and when the PPDU length is

greater than or equal to 1 ms, the initial value of the medium synchronization delay timer is 6 ms.
33



10

15

20

25

{661863[00181] The mapping relationship shown in FIG. 8 may be summarized as that shown in
Table 1 below.

Table 1

PPDU length Initial value (or initial duration) of the medium

synchronization delay timer

<100 us 0
>100 ps and <1 ms 3ms
>1ms 6 ms

{66181}[00182] It may be understood that the mapping relationship shown in FIG. 8 and Table 1
is merely an example, and in actual application, the mapping relationship may be determined based
on an actual application scenario. For example, the mapping relationship may alternatively be as
follows: When the PPDU length is less than or equal to 50 ps, the initial value of the medium
synchronization delay timer is 0 ms; when the PPDU length is greater than or equal to 50 ps and
less than or equal to 200 ps, the initial value of the medium synchronization delay timer is 1 ms;
when the PPDU length is greater than or equal to 200 ps and less than or equal to 500 ps, the initial
value of the medium synchronization delay timer is 3 ms; and when the PPDU length is greater
than or equal to 500 ps, the initial value of the medium synchronization delay timer is 5 ms. This
is not limited in this embodiment of this application.

{66182}[00183] Optionally, the first indication information may include an array. For example,
an array (0,100,0) indicates that when the PPDU length is in a range of 0 to 100 ps, the initial
value of the medium synchronization delay timer is 0 ms; an array (100,1000,3) indicates that
when the PPDU length is in a range of 100 ps to 1 ms, the initial value of the medium
synchronization delay timer is 3 ms; and an array (1000,maximum PPDU length,6) indicates that
when the PPDU length is in a range of 1 ms to the maximum PPDU length, the initial value of the
medium synchronization delay timer is 6 ms. The maximum PPDU length is stipulated in a
standard protocol.

{66483}[00184] Optionally, the first indication information may include two fields. A first field
is used to determine N intervals. A second field is used to indicate an initial value that is of the

medium synchronization delay timer and that corresponds to each of the N intervals.
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{0061843[00185] The first field may include N+1 subfields. Values of the N+1 subfields increase
monotonically, and values of two adjacent subfields can determine an interval. Therefore, the N+1
subfields can determine N intervals. For example, a value of a first subfield is 0, and a value of an
(N+1)™ subfield is a maximum PPDU length, or a value greater than the maximum PPDU length,
for example, 6 ms. Optionally, the first subfield (or the (N+1)™" subfield) may not be carried in the
first field.

{806485}[00186] The second field includes N subfields. A value of a subfield represents an initial
value that is of the medium synchronization delay timer and that corresponds to an interval.
{60614861[00187] S302: A first multi-link device receives the first indication information.
{661871[00188] S303: The first multi-link device determines, based on a length of a first PPDU
transmitted on the first link, an initial value that is of the medium synchronization delay timer and
that corresponds to the length of the first PPDU. The initial value is used to determine whether to
start the medium synchronization delay timer on a second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{0061883[00189] Specifically, the first multi-link device may be a non-AP MLD, and the non-AP
MLD is capable of non-STR. The first multi-link device may determine, based on the mapping
relationship that is between a PPDU length and an initial value (or initial duration) of a medium
synchronization delay timer and that is indicated by the first indication information, and based on
the PPDU length of the first PPDU, the initial value (or initial duration) that is of the medium
synchronization delay timer and that corresponds to the PPDU length of the first PPDU. For
example, the mapping relationship is shown in Table 1 above, and it is assumed that the length of
the first PPDU is 200 ps. In this case, the initial value (or initial duration) of the medium
synchronization delay timer is 3 ms.

{66189}[00190] Optionally, the first multi-link device determines, based on the initial value (or
initial duration) that is of the medium synchronization delay timer and that corresponds to the
length of the first PPDU, whether to start the medium synchronization delay timer on the second
link.

{60190}[00191] Specifically, if the initial value (or initial duration) of the medium
synchronization delay timer is equal to 0, the first multi-link device does not start the medium
synchronization delay timer on the second link; or if the initial value (or initial duration) of the
medium synchronization delay timer is greater than 0, the first multi-link device starts the medium
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synchronization delay timer on the second link. The initial value/initial duration of the medium
synchronization delay timer is the value determined in step S404.

{861943[00192] That the first multi-link device starts the mediumSyncDelay timer on the second
link may be understood as (or may be described as): During a time period during which the
mediumSyncDelay timer runs, the first multi-link device may use a more conservative channel
access mechanism on the second link. The more conservative channel access mechanism includes
but is not limited to: (1) using a lower energy detection threshold (which is an ED threshold lower
than —62 dBm herein) to determine whether a channel is busy; and (2) being mandatory to transmit
an RTS frame to attempt to detect availability of a channel. Optionally, there can be only one
attempt (or only one transmission of the RTS frame) or a limited quantity of attempts.
{861921[00193] _That the first multi-link device does not start the mediumSyncDelay timer on the
second link may be understood as (or may be described as): When the first multi-link device
performs channel contention on the second link, an energy detection threshold used by a CCA
operation is a first threshold; or after a back-off counter on the second link backs off to 0, the first
multi-link device is allowed to directly transmit a frame other than an RTS frame and an MU-RTS
frame. The first threshold may be —-62 dBm.

{861931[00194] It may be understood that the method for determining initial duration of a
medium synchronization delay timer provided in this embodiment of this application may be
alternatively applied to a single-link and multi-access channel scenario. A first channel in the
single-link and multi-access channel scenario is equivalent to the second link, and a second channel
in the single-link and multi-access channel scenario is equivalent to the first link. Details are not
described herein again.

{861943[00195] It can be learned that in this embodiment of this application, the mapping
relationship between a PPDU length and an initial value (or initial duration) of a medium
synchronization delay timer is indicated by the first indication information, so that the first multi-
link device determines, based on the mapping relationship and the length of the first PPDU
transmitted on the first link, the initial value that is of the medium synchronization delay timer and
that corresponds to the length of the first PPDU, does not start the mediumSyncDelay timer on the
second link when the initial value is equal to 0, and starts the mediumSyncDelay timer on the
second link when the initial value is greater than 0. Different PPDU lengths correspond to different
initial values of the mediumSyncDelay timer, enabling more flexible setting of the
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mediumSyncDelay timer and improving channel access efficiency.

{861951[00196] In an optional embodiment, the mapping relationship between a PPDU length
and an initial value (or initial duration) of a medium synchronization delay timer may be stipulated
in a standard protocol. When the mapping relationship is stipulated in a standard protocol, the
method for determining initial duration of a medium synchronization delay timer shown in FIG. 7
may not include step S301 and step S302, that is, the method for determining initial duration of a

medium synchronization delay timer may include step S303.

Embodiment 4

{8661961[00197] Embodiment 4 of this application provides a method for determining an energy
detection threshold in a CCA process. According to the method for determining an energy detection
threshold ina CCA process, an ED threshold used in a CCA process when backing-off is performed
on a second link during a mediumSyncDelay is determined based on a length of a frame
transmitted on a first link (or a second channel).

{86197[00198] FIG. 9 is a schematic flowchart of a method for determining an energy detection
threshold in a CCA process according to an embodiment of this application. As shown in FIG. 9,
the method for determining an energy detection threshold in a CCA process includes but is not
limited to the following steps.

{60198}[00199] S401: A second multi-link device transmits second indication information, where
the second indication information is used to indicate a mapping relationship between a PPDU
length and an energy detection threshold.

{861993[00200] _Specifically, the second multi-link device may be an AP MLD, and the AP MLD
is capable of STR. The AP MLD may transmit the second indication information on a first link or
another link. This is not limited in this embodiment of this application. The second indication
information may be used to indicate the mapping relationship between a PPDU length and an
energy detection threshold.

{862004[00201] In an example, FIG. 10 is a schematic diagram of a mapping relationship
between a PPDU length and an energy detection threshold according to an embodiment of this
application. As shown in FIG. 10, when the PPDU length is in a range of 0 to 100 ps (microseconds)
(that is, an interval [0, 100 ps], an interval (0, 100 ps), an interval (0, 100 us], or an interval [0,

100 ps)), the energy detection threshold is =62 dBm; when the PPDU length is in a range of 100
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ps to 1 ms (that is, an interval [100 ps, 1000 us], an interval (100 ps, 1000 us), an interval (100
us, 1000 us], or an interval [100 ps, 1000 us)), the energy detection threshold is =72 dBm; and
when the PPDU length is greater than or equal to 1 ms, the energy detection threshold is —-82 dBm.
{66201}[00202] _The mapping relationship shown in FIG. 10 may be summarized as that shown

in Table 2 below.

Table 2
PPDU durationlength Energy detection threshold
<100 ps —62 dBm
>100 ps and <1 ms —72dBm
>1ms -82 dBm

{66202}[00203] _It may be understood that the mapping relationship shown in FIG. 10 and Table
2 is merely an example, and in actual application, the mapping relationship may be determined
based on an actual application scenario. For example, the mapping relationship may alternatively
be as follows: When the PPDU length is less than or equal to 50 ps, the energy detection threshold
iIs =62 dBm; when the PPDU length is greater than or equal to 50 ps and less than or equal to 200
us, the energy detection threshold is =67 dBm; when the PPDU length is greater than or equal to
200 ps and less than or equal to 500 ps, the energy detection threshold is =72 dBm; and when the
PPDU length is greater than or equal to 500 s, the energy detection threshold is —82 dBm. This
is not limited in this embodiment of this application.

{6062031[00204] Optionally, the second indication information may include an array. For example,
an array (0,100,-62) indicates that when the PPDU length is in a range of 0 to 100 ps, the energy
detection threshold is —62 dBm; an array (100,1000,-72) indicates that when the PPDU length is
in a range of 100 ps to 1 ms, the energy detection threshold is —72 dBm; and an array
(1000,maximum PPDU length,—82) indicates that when the PPDU length is in a range of 1 ms to
the maximum PPDU length, the energy detection threshold is —62 dBm. The maximum PPDU
length is stipulated in a standard protocol.

{662041[00205] Optionally, the second indication information may include two fields. A first
field is used to determine N intervals. A second field is used to indicate an energy detection

threshold corresponding to each of the N intervals.
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{8062051[00206] _The first field may include N+1 subfields. Values of the N+1 subfields increase
monotonically, and values of two adjacent subfields can determine an interval. Therefore, the N+1
subfields can determine N intervals. For example, a value of a first subfield is 0, and a value of an
(N+1)™ subfield is a maximum PPDU length, or a value greater than the maximum PPDU length,
for example, 6 ms. Optionally, the first subfield (or the (N+1)™" subfield) may not be carried in the
first field.

{8062061[00207] The second field includes N subfields. A value of a subfield represents an energy
detection threshold corresponding to an interval.

{8062073[00208] _S402: A first multi-link device receives the second indication information.
{60208}[00209] S403: The first multi-link device determines, based on a length of a first PPDU
transmitted on the first link, an energy detection threshold corresponding to the length of the first
PPDU. The energy detection threshold is used to determine whether to start the medium
synchronization delay timer on a second link.

{606209}[00210] _Specifically, the first multi-link device may be a non-AP MLD, and the non-AP
MLD is capable of non-STR. The first multi-link device may determine, based on the mapping
relationship that is between a PPDU length and an energy detection threshold and that is indicated
by the second indication information, and based on the length of the first PPDU, the energy
detection threshold corresponding to the length of the first PPDU. For example, the mapping
relationship is shown in Table 2 above, and it is assumed that the length of the first PPDU is 200
us. In this case, the energy detection threshold is =72 dBm.

{8062163[00211] Optionally, the first multi-link device determines, based on the energy detection
threshold corresponding to the length of the first PPDU, whether to start the medium
synchronization delay timer on the second link. Specifically, if the energy detection threshold
determined in step S403 is equal to —62 dBm, the first multi-link device does not start the medium
synchronization delay timer on the second link; or if the energy detection threshold determined in
step S403 is less than —62 dBm, the first multi-link device starts the medium synchronization delay
timer on the second link. If the first multi-link device starts the medium synchronization delay
timer on the second link, it indicates that during a mediumSyncDelay, the first multi-link device
sets an energy detection threshold used by CCA to the energy detection threshold corresponding
to the length of the first PPDU (that is, the energy detection threshold determined in step S504)
when performing channel contention on the second link.
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{8062111[00212] _That the first multi-link device starts the mediumSyncDelay timer on the second
link may be understood as (or may be described as): During the mediumSyncDelay, the first multi-
link device may use a more conservative channel access mechanism on the second link. The more
conservative channel access mechanism includes but is not limited to: (1) using a lower energy
detection threshold (which is an ED threshold lower than —62 dBm herein) to determine whether
a channel is busy; and (2) being mandatory to transmit an RTS frame to attempt to detect
availability of a channel. Optionally, there can be only one attempt (or only one transmission of
the RTS frame) or a limited quantity of attempts.

{8062123[00213] That the first multi-link device does not start the mediumSyncDelay timer on the
second link may be understood as (or may be described as): When the first multi-link device
performs channel contention on the second link, an energy detection threshold used by a CCA
operation is a first threshold; or after a back-off counter on the second link backs off to 0, the first
multi-link device is allowed to directly transmit a frame other than an RTS frame and an MU-RTS
frame. The first threshold may be —-62 dBm.

{8062131[00214] It may be understood that the method for determining an energy detection
threshold in a CCA process provided in this embodiment of this application may be alternatively
applied to a single-link and multi-access channel scenario. A first channel in the single-link and
multi-access channel scenario is equivalent to the second link, and a second channel in the single-
link and multi-access channel scenario is equivalent to the first link. Details are not described
herein again.

{8062143[00215] It can be learned that in this embodiment of this application, the mapping
relationship between a PPDU length and an energy detection threshold is indicated by the second
indication information, so that the first multi-link device determines, based on the mapping
relationship and the length of the first PPDU transmitted on the first link, the energy detection
threshold corresponding to the length of the first PPDU, does not start the mediumSyncDelay timer
on the second link when the energy detection threshold is equal to —62 dBm, and starts the
mediumSyncDelay timer on the second link when the energy detection threshold is less than —62
dBm. Different PPDU lengths correspond to different energy detection thresholds. In this case, a
channel access mechanism used on the second link is more flexible, improving channel access
efficiency.

{806215}[00216] In an optional embodiment, the mapping relationship between a PPDU length
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and an energy detection threshold may be stipulated in a standard protocol. When the mapping
relationship is stipulated in a standard protocol, the method for determining an energy detection
threshold in a CCA process shown in FIG. 9 may not include step S401 and step S402, that is, the
method for determining an energy detection threshold in a CCA process may include step S403.
{8062161[00217] In another optional embodiment, the first indication information in Embodiment
3 and the second indication information in Embodiment 4 may be a piece of indication information,
or the first indication information and the second indication information are carried in a same
frame. Therefore, Embodiment 3 and Embodiment 4 may be combined into an embodiment.
Specifically, a second multi-link device transmits indication information, where the indication
information is used to indicate a mapping relationship between a PPDU length and an initial value
(or initial duration) of a medium synchronization delay timer and a mapping relationship between
a PPDU length and an energy detection threshold; a first multi-link device receives the indication
information; the first multi-link device transmits a first PPDU on a first link; and the first multi-
link device determines, based on a length of the first PPDU, an initial value that is of the medium
synchronization delay timer and that corresponds to the length of the first PPDU, and an energy
detection threshold corresponding to the length of the first PPDU. Optionally, the first multi-link
device may further determine, based on the energy detection threshold corresponding to the length
of the first PPDU or based on the initial value that is of the medium synchronization delay timer
and that corresponds to the length of the first PPDU, whether to start the medium synchronization
delay timer on the second link.

f80217[00218] The foregoing content describes in detail the methods provided in this
application. To better implement the foregoing solutions in embodiments of this application,
embodiments of this application further provide corresponding apparatuses or devices.
{60218}[00219] _In embodiments of this application, the communication device may be divided
into function modules based on the foregoing method examples. For example, each function
module may be divided in correspondence to each function, 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 function module. It should be noted that
the division of the modules in embodiments of this application is an example, and is merely logical
function division, and there may be another division manner during actual implementation.
{8062191[00220] When an integrated unit is used, FIG. 11 is a schematic diagram of a structure of
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a first multi-link device according to an embodiment of this application. As shown in FIG. 11, the
first multi-link device includes a transceiver unit 11 and a processing unit 12.

{8062201[00221] Ina design, the processing unit 12 is configured to: when a length of a first PPDU
transmitted on a first link by the first multi-link device is less than or equal to a first value, skip
starting a medium synchronization delay timer on a second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{8062213[00222] The processing unit 12 is specifically configured to: when channel contention is
performed on the second link, set an energy detection threshold used by a CCA operation to a first
threshold. Alternatively, the transceiver unit 11 is configured to: after a back-off counter on the
second link backs off to 0, transmit a frame other than an RTS frame and an MU-RTS frame. The
first threshold may be —62 dBm.

{862221[00223] It should be understood that the first multi-link device in this design may
correspondingly execute Embodiment 2, and the operations or functions of the units in the first
multi-link device are separately used for implementing corresponding operations performed by the
first multi-link device in Embodiment 2. For brevity, details are not described herein again.
{602231[00224] In a design, the processing unit 12 is configured to: when a type of a first frame
transmitted on the first link by the first multi-link device is a first type, skip starting the medium
synchronization delay timer on the second link. The first multi-link device is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{602241[00225] The processing unit 12 is specifically configured to: when channel contention is
performed on the second link, set the energy detection threshold used by a CCA operation to the
first threshold. Alternatively, the transceiver unit 11 is further configured to: after the back-off
counter on the second link backs off to 0, transmit a frame other than an RTS frame and an MU-
RTS frame. The first threshold may be —62 dBm.

{8062251[00226] It should be understood that the first multi-link device in this design may
correspondingly execute Embodiment 1, and the operations or functions of the units in the first
multi-link device are separately used for implementing corresponding operations performed by the
first multi-link device in Embodiment 1. For brevity, details are not described herein again.
f8062261[00227] In a design, the transceiver unit 11 is configured to receive first indication
information, where the first indication information is used to indicate a mapping relationship
between a PPDU length and an initial value of a medium synchronization delay timer; and the
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processing unit 12 is configured to determine, based on the length of the first PPDU transmitted
on the first link, an initial value that is of the medium synchronization delay timer and that
corresponds to the length of the first PPDU. The initial value is used to determine whether to start
the medium synchronization delay timer on the second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
{602271[00228] Optionally, the processing unit 12 is further configured to determine, based on
the initial value that is of the medium synchronization delay timer and that corresponds to the
length of the first PPDU, whether to start the medium synchronization delay timer on the second
link.

{60228}[00229] Optionally, the processing unit 12 is specifically configured to: if the determined
initial value of the medium synchronization delay timer is equal to 0, skip starting the medium
synchronization delay timer on the second link; or if the determined initial value of the medium
synchronization delay timer is equal to 0, start the medium synchronization delay timer on the
second link.

{8062291[00230] It should be understood that the first multi-link device in this design may
correspondingly execute Embodiment 3, and the operations or functions of the units in the first
multi-link device are separately used for implementing corresponding operations performed by the
first multi-link device in Embodiment 3. For brevity, details are not described herein again.
{8062363[00231] In a design, the transceiver unit 11 is configured to receive second indication
information, where the second indication information is used to indicate a mapping relationship
between a PPDU length and an energy detection threshold; and the processing unit 12 is configured
to determine, based on the length of the first PPDU transmitted on the first link, an initial value
that is of the medium synchronization delay timer and that corresponds to the length of the first
PPDU. The communication apparatus is not allowed to perform simultaneous transmitting and
receiving on the first link and the second link.

{60231}[00232] Optionally, the processing unit 12 is further configured to determine, based on
the energy detection threshold corresponding to the length of the first PPDU, whether to start the
medium synchronization delay timer on the second link.

{8062323[00233] Optionally, the processing unit 12 is specifically configured to: if the determined
energy detection threshold is equal to —62 dBm, skip starting the medium synchronization delay
timer on the second link; or if the determined energy detection threshold is less than —-62 dBm,
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start the medium synchronization delay timer on the second link.

{86233}[00234] It should be understood that the first multi-link device in this design may
correspondingly execute Embodiment 4, and the operations or functions of the units in the first
multi-link device are separately used for implementing corresponding operations performed by the
first multi-link device in Embodiment 4. For brevity, details are not described herein again.
{60234}[00235] FIG. 12 is a schematic diagram of a structure of a second multi-link device
according to an embodiment of this application. As shown in FIG. 12, the second multi-link device
includes a processing unit 21 and a transceiver unit 22.

f806235}[00236] In a design, the processing unit 21 is configured to generate first indication
information, where the first indication information is used to indicate a mapping relationship
between a PPDU length and an initial value (or initial duration) of a medium synchronization delay
timer; and the transceiver unit 22 is configured to transmit the first indication information.
{8062361[00237] It should be understood that the second multi-link device in this design may
correspondingly execute Embodiment 3, and the operations or functions of the units in the second
multi-link device are separately used for implementing corresponding operations performed by the
second multi-link device in Embodiment 3. For brevity, details are not described herein again.
{80237[00238] In another design, the processing unit 21 is configured to generate second
indication information, where the second indication information is used to indicate a mapping
relationship between a PPDU length and an energy detection threshold; and the transceiver unit
22 is configured to transmit the second indication information.

{8062383[00239] It should be understood that the second multi-link device in this design may
correspondingly execute Embodiment 4, and the operations or functions of the units in the second
multi-link device are separately used for implementing corresponding operations performed by the
second multi-link device in Embodiment 4. For brevity, details are not described herein again.
{8062393[00240] The foregoing describes the first multi-link device and the second multi-link
device in embodiments of this application. The following describes possible product forms of the
first multi-link device and the second multi-link device. It should be understood that any product
in any form with functions of the first multi-link device shown in FIG. 11, and any product in any
form with functions of the second multi-link device shown in FIG. 12 fall within the protection
scope of embodiments of this application. It should be further understood that the following
descriptions are merely examples, and do not limit that product forms of the first multi-link device
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and the second multi-link device in embodiments of this application are limited thereto.
{602406}[00241] In a possible product form, the first multi-link device and the second multi-link
device described in embodiments of this application may be implemented by a generic bus
architecture.

{802413[00242] The first multi-link device includes a processor and a transceiver that
communicates with the processor through an internal connection.

{802421[00243] In a design, the processor is configured to: when a length of a first PPDU
transmitted on a first link by the first multi-link device is less than or equal to a first value, skip
starting a medium synchronization delay timer on a second link. The first multi-link device is not
allowed to perform simultaneous transmitting and receiving on the first link and the second link.
Optionally, the transceiver is configured to transmit the first PPDU on the first link.
{60243}[00244] In a design, the processor is configured to: when a type of a first frame
transmitted on the first link by the first multi-link device is a first type, skip starting the medium
synchronization delay timer on the second link. The first multi-link device is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{602441[00245] _In a design, the transceiver is configured to receive first indication information,
where the first indication information is used to indicate a mapping relationship between a PPDU
length and an initial value of a medium synchronization delay timer; and the processor is
configured to determine, based on the length of the first PPDU transmitted on the first link, an
initial value that is of the medium synchronization delay timer and that corresponds to the length
of the first PPDU. The initial value is used to determine whether to start the medium
synchronization delay timer on the second link. The first multi-link device is not allowed to
perform simultaneous transmitting and receiving on the first link and the second link.
{60245}[00246] In a design, the transceiver is configured to receive second indication
information, where the second indication information is used to indicate a mapping relationship
between a PPDU length/byte length and an energy detection threshold; and the processor is
configured to determine, based on the length of the first PPDU transmitted on the first link, an
initial value that is of the medium synchronization delay timer and that corresponds to the length
of the first PPDU. The communication apparatus is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

{802461[00247] The second multi-link device includes a processor and a transceiver that

45



10

15

20

25

30

communicates with the processor through an internal connection.

{602471[00248] _In a design, the processor is configured to generate first indication information,
where the first indication information is used to indicate a mapping relationship between a PPDU
length and an initial value (or initial duration) of a medium synchronization delay timer; and the
transceiver is configured to transmit the first indication information.

{60248}[00249] In another design, the processor is configured to generate second indication
information, where the second indication information is used to indicate a mapping relationship
between a PPDU length and an energy detection threshold; and the transceiver is configured to
transmit the second indication information.

{6062491[00250] _In a possible product form, the first multi-link device and the second multi-link
device described in embodiments of this application may be implemented by a chip.
{66250}[00251] A chip implementing the first multi-link device includes a processing circuit and
an input/output interface that communicates with the processing circuit through an internal
connection.

{8062513[00252] In a design, the input/output interface is configured to receive code instructions

and transmit the code instructions to the processing circuit; and the processing circuit is configured

to: when a length of a first PPDU_transmitted on a first link is less than or equal to a first value,
skip starting a medium synchronization delay timer on a second link. The first multi-link device is
not allowed to perform simultaneous transmitting and receiving on the first link and the second
link.

{8062523[00253] _In a design, the input/output interface is configured to receive code instructions
and transmit the code instructions to the processing circuit; and the processing circuit is configured
to: when a type of a first frame transmitted on the first link by the first multi-link device is a first
type, skip starting the medium synchronization delay timer on the second link. The first multi-link
device is not allowed to perform simultaneous transmitting and receiving on the first link and the
second link.

{8062531[00254] In a design, a transceiver is configured to receive first indication information,
and the input/output interface is configured to receive the first indication information from the
transceiver, and transmit the first indication information to the processing circuit for processing,
to obtain a mapping relationship that is between a PPDU length and an initial value (or initial
duration) of the medium synchronization delay timer and that is indicated by the first indication
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information; and the processing circuit is configured to determine, based on the length of the first
PPDU transmitted on the first link, an initial value that is of the medium synchronization delay
timer and that corresponds to the length of the first PPDU. The initial value is used to determine
whether to start the medium synchronization delay timer on the second link. The first multi-link
device is not allowed to perform simultaneous transmitting and receiving on the first link and the
second link.

f8062543[00255] In a design, the transceiver is configured to receive second indication
information, and the input/output interface is configured to receive the second indication
information from the transceiver, and transmit the second indication information to the processing
circuit for processing, to obtain a mapping relationship that is between a PPDU length and an
energy detection threshold and that is indicated by the second indication information; and the
processing circuit is configured to determine, based on the length of the first PPDU transmitted on
the first link, an energy detection threshold corresponding to the length of the first PPDU. The
energy detection threshold is used to determine whether to start the medium synchronization delay
timer on the second link. The first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

{806255}[00256] A chip implementing the second multi-link device includes a processing circuit
and an input/output interface that communicates with the processing circuit through an internal
connection.

{606256}[00257] _In a design, the input/output interface is configured to receive code instructions
and transmit the code instructions to the processing circuit; the processing circuit is configured to
generate first indication information, where the first indication information is used to indicate a
mapping relationship between a PPDU length and an initial value (or initial duration) of a medium
synchronization delay timer; the input/output interface is configured to transmit the first indication
information to a transceiver; and the transceiver is configured to transmit the first indication
information.

{80257[00258] In another design, the input/output interface is configured to receive code
instructions and transmit the code instructions to the processing circuit; the processing circuit is
configured to generate second indication information, where the second indication information is
used to indicate a mapping relationship between a PPDU length and an energy detection threshold;
the input/output interface is configured to transmit the second indication information to the
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transceiver; and the transceiver is configured to transmit the second indication information.
{606258}[00259] _In a possible product form, the first multi-link device and the second multi-link
device described in embodiments of this application may be alternatively implemented by using
the following: one or more FPGAs (field programmable gate array), a PLD (programmable logic
device), a controller, a state machine, gate logic, a discrete hardware component, any other suitable
circuit, or any combination of circuits capable of performing various functions described
throughout this application.

{662594[00260] It should be understood that the communication apparatuses in various product
forms have any function of the first multi-link device or the second multi-link device in the
foregoing method embodiments. Details are not described herein again.

{8062603[00261] An embodiment of this application further provides a computer-readable storage
medium. The computer-readable storage medium stores instructions, and when the instructions are
run on a computer, the computer is enabled to perform the method in any one of the foregoing
embodiments.

{8062613[00262] _An embodiment of this application further provides a computer program product.
When the computer program product is run on a computer, the computer is enabled to perform the
method in any one of the foregoing embodiments.

{66262}[00263] _An embodiment of this application further provides a communication apparatus.
The apparatus may exist in a product form of a chip. A structure of the apparatus includes a
processor and an interface circuit. The processor is configured to communicate with another
apparatus through the interfacereeeive circuit, so that the apparatus performs the method in any
one of the foregoing embodiments.

{802631[00264] Method or algorithm steps described in combination with the content disclosed
in this application may be implemented by hardware, or may be implemented by a processor by
executing software instructions. The software instructions may include a corresponding software
module. The software module may be stored in a random access memory (Random Access
Memory, RAM), a flash memory, an erasable programmable read-only memory (Erasable
Programmable ROM, EPROM), an electrically erasable programmable read-only memory
(Electrically EPROM, EEPROM), a register, a hard disk drive, a removable hard disk, a compact
disc read-only memory (CD-ROM), or any other form of storage medium well-known in the art.
For example, a storage medium is coupled to a processor, so that the processor can read
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information from the storage medium or write information into the storage medium. Certainly, the
storage medium may further be a component of the processor. The processor and the storage
medium may be located in an ASIC. In addition, the ASIC may be located in a core network
interface device. Certainly, the processor and the storage medium may exist in the core network
interface device as discrete components.

{602641[00265] A person skilled in the art should be aware that in the foregoing one or more
examples, functions described in this application may be implemented by hardware, software,
firmware, or any combination thereof. When this application is implemented by software, the
foregoing functions may be stored in a computer-readable medium or transmitted as one or more
instructions or code in the computer-readable medium. The computer-readable medium includes a
computer-readable storage medium and a communication medium. The communication medium
includes any medium that enables a computer program to be transmitted from one place to another.
The storage medium may be any available medium accessible to a general-purpose or dedicated
computer.

{806265}[00266] _In the foregoing specific embodiments, the objectives, technical solutions, and
benefits of this application are further described in detail. It should be understood that the
foregoing descriptions are merely specific implementations of this application, but are not intended
to limit the protection scope of this application. Any modification, equivalent replacement,
improvement, or the like made based on technical solutions of this application shall fall within the

protection scope of this application.
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CLAIMS

What is claimed is:

1. A channel access method for a multi-link device, comprising:

when a length of a first physical layer protocol data unit PPDU transmitted on a first link by
a first multi-link device is less than or equal to a first value, skipping starting, by the first multi-
link device, a medium synchronization delay timer on a second link, wherein the first multi-link
device is not allowed to perform simultaneous transmitting and receiving on the first link and the
second link.

2. A channel access method for a multi-link device, comprising:

when a medium synchronization delay timer on a second link is started, if a length of a first
PPDU transmitted a first link by a first multi-link device on is less than or equal to a first value,
skipping updating, by the first multi-link device, the medium synchronization delay timer that is
on the second link, wherein the first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

3. The method according to claim 1, wherein the skipping starting, by the first multi-link
device, a medium synchronization delay timer on a second link comprises:

setting an energy detection threshold that is used by clear channel assessment CCA performed
on the second link to a first threshold, wherein the first threshold is —62 dBm; or

after a back-off counter on the second link backs off to 0, transmitting, by the first multi-link
device, a frame other than an RTS frame and an MU-RTS frame.

4. The method according to any one of claims 1 to 3, wherein the method further comprises:

receiving, by the first multi-link device, the first value, wherein the first value is carried in a
beacon frame, an association response frame, or a reassociation response frame.

5. The method according to any one of claims 1 to 4, wherein the method further comprises:

when the length of the first PPDU is greater than the first value, determining, by the first
multi-link device, an initial value that is of the medium synchronization delay timer and that
corresponds to the length of the first PPDU, and starting the medium synchronization delay timer
with the initial value on the second link.

6. The method according to claim 5, wherein the method further comprises:

receiving, by the first multi-link device, first indication information, wherein the first
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a processing unit, configured to: when a length of a first PPDU transmitted on a first link by
a first multi-link device is less than or equal to a first value, skip starting a medium synchronization
delay timer on a second link, wherein the first multi-link device is not allowed to perform
simultaneous transmitting and receiving on the first link and the second link.

813. A first multi-link device, comprising:

a processing unit, configured to: when a medium synchronization delay timer on a second
link is started and a length of a first PPDU transmitted on a first link by the first multi-link device
is less than or equal to a first value, skip updating the medium synchronization delay timer that is
on the second link, wherein the first multi-link device is not allowed to perform simultaneous
transmitting and receiving on the first link and the second link.

944. The first multi-link device according to claim 742, wherein the processing unit is
specifically configured to:

set an energy detection threshold that is used by clear channel assessment CCA performed on
the second link to a first threshold, wherein the first threshold is —-62 dBm; or

the first multi-link device further comprises a transceiver unit, wherein the transceiver unit is
configured to: after a back-off counter on the second link backs off to 0, transmit a frame other
than an RTS frame and an MU-RTS frame.

1045. The first multi-link device according to any one of claims 732 to 934, wherein the first
multi-link device further comprises the transceiver unit, the transceiver unit is configured to
receive the first value, and the first value is carried in a beacon frame, an association response
frame, or a reassociation response frame.

1116. The first multi-link device according to any one of claims 742 to 1015, wherein the
processing unit is further configured to: when the length of the first PPDU is greater than the first
value, determine an initial value that is of the medium synchronization delay timer and that
corresponds to the length of the first PPDU, and start the medium synchronization delay timer with
the initial value on the second link.

12347, The first multi-link device according to claim 1116, wherein the first multi-link device
further comprises the transceiver unit, the transceiver unit is configured to receive first indication
information, and the first indication information is used to indicate a mapping relationship between

a PPDU length and an initial value of the medium synchronization delay timer.
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1323. A first multi-link device, comprising a processor, wherein the processor is configured

to: when a length of a first PPDU transmitted on a first link by the first multi-link device is less
than or equal to a first value, skip starting a medium synchronization delay timer on a second link,
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wherein the first multi-link device is not allowed to perform simultaneous transmitting and

receiving on the first link and the second link.

1425. A first multi-link device, comprising a processor, wherein the processor is configured

to: when a medium synchronization delay timer on a second link is started and when a length of a
first PPDU transmitted on a first link by the first multi-link device is less than or equal to a first
value, skip updating the medium synchronization delay timer that is on the second link, wherein
the first multi-link device is not allowed to perform simultaneous transmitting and receiving on
the first link and the second link.

1526. A first multi-link device, comprising an input/output interface and a processing circuit,
wherein the input/output interface is configured to receive code instructions and transmit the code
instructions to the processing circuit; and the processing circuit is configured to: when a length of

a first PPDU transmitted on a first link is less than or equal to a first value, skip starting a medium

synchronization delay timer on a second link, wherein the first multi-link device is not allowed to

perform simultaneous transmitting and receiving on the first link and the second link.

1628. A first multi-link device, comprising an input/output interface and a processing circuit,

wherein the input/output interface is configured to receive code instructions and transmit the code
instructions to the processing circuit; and the processing circuit is configured to: when a medium
synchronization timer on a second link is started and a length of a first PPDU transmitted on a first
link by the first multi-link device is less than or equal to a first value, skip updating the medium
synchronization delay timer that is on the second link, wherein the first multi-link device is not
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allowed to perform simultaneous transmitting and receiving on the first link and the second link.
1729. A computer-readable storage medium, wherein the computer-readable storage medium

stores program instructions, and when the program instructions are run on a computer, the

computer is enabled to perform the method according to any one of claims 1 to 11.
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