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BEACON FRAME TRANSMISSION
CONTROL METHOD AND RELATED
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2019/091752, filed on Jun. 18, 2019,
which claims priority to Chinese Patent Application No.
201810829801.7, filed on Jul. 25, 2018. The disclosures of
the aforementioned applications are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

This application relates to the field of communications
technologies, and in particular, to a beacon frame transmis-
sion control method and a related apparatus.

BACKGROUND

A beacon frame is a management frame that is in a basic
service set (BSS) system and that carries functions such as
resource planning, mechanism indication, and parameter
configuration in a BSS. Each BSS may include an access
point (AP), where the AP is configured to provide services
such as data transmission for a station (STA) in the BSS.

During actual application, the AP may periodically send a
beacon frame to the STA in the BSS, to notify the STA in the
BSS of BSS-related management information.

Currently, to avoid a communications blind spot, in a
relatively common network deployment manner, a plurality
of APs are deployed within a range, for example, in a data
transmission scenario such as a shopping mall or a school.
However, when coverage of the plurality of APs is relatively
close, beacons may interfere with each other; and conse-
quently, transmission robustness of the beacon frame is
reduced.

SUMMARY

This application provides a beacon frame transmission
control method and a related apparatus, to improve trans-
mission robustness of a beacon frame.

According to a first aspect, this application provides a
beacon frame transmission control method. The method
includes:

generating, by a master AP, indication information used to

indicate a transmission time period of a beacon frame
of at least one secondary AP; and

sending, by the master AP, the indication information to

the at least one secondary AP, where

the master AP and the at least one secondary AP belong

to a same AP collaboration group, and transmission
time periods of beacon frames of APs in the AP
collaboration group are different.

According to the beacon frame transmission control
method provided in this application, because the secondary
AP in the AP collaboration group sends the beacon frame of
the secondary AP only in a transmission time period allo-
cated to the secondary AP, it can be ensured that there is no
collision between the beacon frames of the APs in the AP
collaboration group, thereby improving transmission robust-
ness of the beacon frames.

In a possible implementation, a beacon frame of the
master AP may be referred to as a first beacon frame, and a
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beacon frame of each secondary AP may be referred to as a
second beacon frame. The master AP may indicate a trans-
mission time period of the second beacon frame of each
secondary AP by sending, in a beacon interval BI of the
master AP, the first beacon frame that carries the indication
information. The indication information may be used to
indicate a transmission time period of at least one second
beacon frame.

In a possible implementation, the indication information
includes at least one time interval and identification infor-
mation of the at least one secondary AP, where the time
interval may also be referred to as a time offset, the at least
one time interval included in the indication information is in
a one-to-one correspondence with the at least one secondary
AP, and the time interval is used to indicate a time difference
between a transmission time point of a second beacon frame
of a corresponding secondary AP and an end time point of
the first beacon frame.

In a possible implementation, the master AP may divide
the Bl into N equal time periods, where N is a total quantity
of APs including the master AP and the at least one second-
ary AP, that is, N minus 1 is equal to a quantity of secondary
APs in the at least one secondary AP. A first equal time
period in the N equal time periods is used as a transmission
time period of the first beacon frame, and (N-1) equal time
periods in the N equal time periods other than the first equal
time period are used as the transmission time period of the
at least one secondary AP, where the (N-1) equal time
periods are in a one-to-one correspondence with (N-1)
secondary APs.

In a possible implementation, the indication information
includes a list of the at least one secondary AP, the list
includes an identifier used to indicate the at least one
secondary AP, and a location of the identifier of the at least
one secondary AP in the list is in a one-to-one correspon-
dence with the (N-1) equal time periods. After receiving the
indication information, each secondary AP determines an
equal time period corresponding to a location of an AP
identifier of the secondary AP in the list as a transmission
time period of a second beacon frame of the secondary AP.
For example, the transmission time period of the second
beacon frame corresponding to the secondary AP may be
adjusted by adjusting the location of the identifier of the
secondary AP in the list.

In a possible implementation, the indication information
further includes a sum N of the quantity of secondary APs
in the at least one secondary AP and a quantity of master
APs.

In a possible implementation, the master AP may set a
STA in a BSS corresponding to the master AP to prohibit
data transmission in a transmission time period of a beacon
frame of another AP. For example, this implementation may
be implemented in a manner in which the master AP may
send a silence period indication to the STA in the BSS of the
master AP before the transmission time period of the second
beacon frame of the at least one secondary AP arrives.

Based on the first aspect, in a transmission time period of
a beacon frame of an AP in the AP collaboration group, the
other AP in the AP collaboration group may prohibit data
transmission in a BSS corresponding to the other AP, so that
mutual interference between data transmitted in the AP
collaboration group and the beacon frame is avoided,
thereby improving transmission robustness of the beacon
frame.

In a possible implementation, the master AP may be any
AP in the AP collaboration group, an AP having a largest
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quantity of neighbor APs in the AP collaboration group, or
an AP selected from the AP collaboration group in another
manner.
In a possible implementation, before the master AP per-
forms the step of generating the indication information, a
convening AP may send a master AP selection request
message to the master AP. After receiving the master AP
selection request message, the master AP sends, to the
convening AP, a response message that carries a quantity of
neighbor APs of the master AP. The convening AP may
further send a master AP selection request message to the
other AP, and receive a response message sent by the other
AP. Then, the convening AP may select, based on the
obtained information, the AP having the largest quantity of
neighbor APs as the master AP. A range in which the
convening AP selects the master AP may be a preset range
including at least two APs, and the at least two APs may
include the convening AP and the master AP, or may further
include the other AP. Then, the convening AP may send a
master AP acknowledgment indication to the master AP,
where the master AP acknowledgment indication may indi-
cate identity acknowledgment of the master AP in the AP
collaboration group. The other AP in the AP collaboration
group may be determined based on some or all APs in the at
least two APs.
According to a second aspect, this application further
provides a beacon frame transmission control method. The
method includes:
receiving, by a target secondary AP, indication informa-
tion that is sent by a master AP and that is used to
indicate a transmission time period of a beacon frame
of at least one secondary AP, where the target second-
ary AP belongs to the at least one secondary AP; and

sending, by the target secondary AP, a beacon frame of the
target secondary AP in the transmission time period,
indicated by the indication information, of the beacon
frame, where

the master AP and the at least one secondary AP belong

to a same AP collaboration group, and transmission
time periods of beacon frames of APs in the AP
collaboration group are different.

In a possible implementation, a beacon frame of the
master AP may be referred to as a first beacon frame, and the
beacon frame of the at least one secondary AP may be
referred to as a second beacon frame. The target secondary
AP may receive the first beacon frame that is sent by the
master AP and that carries the indication information, where
the indication information is used to indicate a transmission
time period of at least one second beacon frame.

In a possible implementation, the indication information
includes at least one time interval and identification infor-
mation that is used to indicate the at least one secondary AP,
where the at least one time interval is in a one-to-one
correspondence with the at least one secondary AP, and the
time interval is used to indicate a time difference between a
transmission time point of a second beacon frame of a
corresponding secondary AP and an end time point of the
first beacon frame.

In a possible implementation, a BI includes N equal time
periods, where N minus 1 is equal to a quantity of secondary
APs in the at least one secondary AP; a transmission time
period of the first beacon frame corresponds to a first equal
time period in the N equal time periods; and (N-1) equal
time periods in the N equal time periods other than the first
equal time period are in a one-to-one correspondence with
the at least one secondary AP.

10

15

20

25

30

35

40

45

50

55

60

65

4

In a possible implementation, the indication information
includes a list of the at least one secondary AP, the list
includes an identifier used to indicate the at least one
secondary AP, and a location of the identifier of the at least
one secondary AP in the list is in a one-to-one correspon-
dence with the (N-1) equal time periods; and

the transmission time period of the second beacon frame

of the secondary AP is an equal time period correspond-
ing to the location of the identifier of the secondary AP
in the list.

In a possible implementation, the indication information
further includes a sum N of the quantity of secondary APs
in the at least one secondary AP and a quantity of master
APs.

In a possible implementation, the method further
includes:

before a transmission time period of a beacon frame of

another AP in the AP collaboration group arrives,
sending, by the target secondary AP, a silence period
indication to a station STA in a basic service set BSS of
the target secondary AP, where the silence period
indication is used to indicate the STA in the BSS
corresponding to the target secondary AP to prohibit
data transmission in the transmission time period of the
beacon frame of the other AP in the AP collaboration
group.

In a possible implementation, the master AP is an AP
having a largest quantity of neighbor APs in the AP col-
laboration group.

In a possible implementation, before the master AP gen-
erates the indication information used to indicate the trans-
mission time period of the beacon frame of the at least one
secondary AP, the method further includes:

sending, by the master AP to a convening AP, the quantity

that is of the neighbor APs and that corresponds to the
master AP; and
receiving a master AP acknowledgment indication sent by
the convening AP, where the master AP acknowledg-
ment indication is sent by the convening AP to the AP
having the largest quantity of neighbor APs, where

the AP collaboration group is determined based on at least
two APs.
According to a third aspect, this application provides a
method for determining a master AP. The method includes:
obtaining a quantity that is of neighbor APs and that
corresponds to each of at least two APs; and

determining an AP that is in the at least two APs and that
corresponds to a largest quantity of neighbor APs as a
master AP in an AP collaboration group corresponding
to the at least two APs.

The method for determining a master AP provided in this
embodiment of this application may be used to determine
the master AP in the AP collaboration group. The method for
determining a master AP provided in this embodiment of this
application may be performed before the beacon frame
transmission control method provided in the first aspect, or
may be used in another scenario in which the method
provided in the first aspect is not used.

In a possible implementation, a convening AP may obtain
the quantity that is of the neighbor APs and that corresponds
to each of the at least two APs. The convening AP may be
either of the at least two APs. The convening AP may
request, by sending a master AP selection request message
to another AP in the at least two APs, the other AP to feed
back information such as information used to determine a
quantity of neighbor APs of the master AP. Then, the
convening AP may determine the master AP in the AP
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collaboration group based on the received information. The
finally determined master AP may be the convening AP, or
may be another AP in the at least two APs than the
convening AP.

In a possible implementation, after the master AP is
determined, the master AP may send an AP group setup
request message to the other AP in the at least two APs. The
other AP may send a response message to the master AP, and
the master AP receives the response message sent by the
other AP. If the response message indicates that the other AP
is willing to join the AP collaboration group corresponding
to the master AP, the master AP determines the other AP as
a secondary AP in the AP collaboration group.

According to a fourth aspect, an embodiment of this
application provides a communications apparatus on a side
of a master AP. The apparatus may be a master AP device,
or may be a chip in the master AP. The apparatus can
implement a function performed by the master AP in either
of the first aspect or the third aspect. The function may be
implemented by hardware, or may be implemented by
hardware executing corresponding software. The hardware
or software includes one or more units corresponding to the
foregoing function.

In a possible implementation, when the apparatus is a
master AP, the master AP includes a processor and a trans-
ceiver. The processor is configured to support the master AP
in performing a corresponding function in the foregoing
methods. The transceiver is configured to: support commu-
nication between the master AP and a secondary AP, a STA
in a BSS corresponding to the master AP, or a first AP, and
support the master AP in sending information or an instruc-
tion in the foregoing methods to the secondary AP, the STA
in the BSS corresponding to the master AP, or the first AP.
Optionally, the master AP may further include a memory.
The memory is configured to be coupled to the processor,
and stores a program instruction and data for the master AP.

In a possible implementation, the apparatus includes a
processor, a baseband circuit, a radio frequency circuit, and
an antenna. The processor is configured to control a function
of each circuit part. The baseband circuit is configured to:
generate various signaling and messages such as a response
message, a master AP selection request message, a master
AP indication message, and an acknowledgment message,
and send, to the secondary AP or the STA by using the
antenna, signaling and messages processed by the radio
frequency circuit through processing such as analog con-
version, filtering, amplification, and up-conversion. Option-
ally, the apparatus may further include a memory. The
memory stores program instruction and data for the master
AP.

In a possible implementation, the apparatus may include
a processor and a modem. The processor may be configured
to run an instruction or an operating system, to control a
function of the master AP. The modem may perform encap-
sulation, encoding/decoding, modulation/demodulation,
equalization, and the like on data according to a protocol to
generate a radio frame, to support the master AP in per-
forming a corresponding function in either of the first aspect
or the third aspect.

In a possible implementation, when the apparatus is the
chip in the master AP, the chip includes a processing module
and a transceiver module. For example, the processing
module may be a processor. For example, the processor is
configured to: generate various messages and signaling, and
perform processing such as encoding, modulation, and
amplification on various messages obtained through proto-
col-based encapsulation. The processor may be further con-

10

15

20

25

30

35

40

45

50

55

60

6

figured to perform demodulation, decoding, and decapsula-
tion to obtain the signaling and messages. For example, the
transceiver module may be an input/output interface, a pin,
or a circuit on the chip. The processing module may execute
a computer-executable instruction stored in a storage unit, to
support the master AP in performing a corresponding func-
tion in the foregoing methods. Optionally, the storage unit
may be a storage unit in the chip, such as a register or a
cache. Alternatively, the storage unit may be a storage unit
that is in the master AP and that is located outside the chip,
such as a read-only memory (ROM), another type of static
storage device that can store static information and an
instruction, or a random access memory (RAM).

In a possible implementation, the apparatus includes a
processor. The processor is configured to: be coupled to a
memory, read an instruction in the memory, and perform,
based on the instruction, the method according to either of
the first aspect or the third aspect. The memory may be
located inside the processor, or may be located outside the
processor.

According to a fifth aspect, an embodiment of this appli-
cation provides a communications apparatus on a side of a
secondary AP. The apparatus may be a secondary AP device,
or may be a chip in the secondary AP. The apparatus can
implement a function performed by the secondary AP in the
second aspect. The function may be implemented by hard-
ware, or may be implemented by hardware executing cor-
responding software. The hardware or software includes one
or more units corresponding to the foregoing function.

In a possible implementation, when the apparatus is a
secondary AP, the secondary AP includes a processor and a
transceiver. The processor is configured to support the
secondary AP in performing a corresponding function in the
foregoing methods. The transceiver is configured to: support
communication between the secondary AP and a master AP,
a STA in a BSS corresponding to the secondary AP, or a first
AP, and support the secondary AP in sending information or
an instruction in the foregoing methods to the master AP, the
STA in the BSS corresponding to the secondary AP, or the
first AP. Optionally, the secondary AP may further include a
memory. The memory is configured to be coupled to the
processor, and stores a program instruction and data for the
secondary AP.

In a possible implementation, the apparatus includes a
processor, a baseband circuit, a radio frequency circuit, and
an antenna. The processor is configured to control a function
of each circuit part. The baseband circuit is configured to:
generate various signaling and messages such as a response
message, a master AP selection request message, a coop-
eration acknowledgment message, an AP group setup
request message, a collaboration group indication message,
and a master AP indication message, and send, to the
secondary AP or the STA by using the antenna, signaling and
messages processed by the radio frequency circuit through
processing such as analog conversion, filtering, amplifica-
tion, and up-conversion. Optionally, the apparatus may
further include a memory. The memory stores program
instruction and data for the secondary AP.

In a possible implementation, the apparatus may include
a processor and a modem. The processor may be configured
to run an instruction or an operating system, to control a
function of the secondary AP. The modem may perform
encapsulation, encoding/decoding, modulation/demodula-
tion, equalization, and the like on data according to a
protocol to generate a radio frame, to support the secondary
AP in performing a corresponding function in the second
aspect.
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In a possible implementation, when the apparatus is the
chip in the secondary AP, the chip includes a processing
module and a transceiver module. For example, the process-
ing module may be a processor. For example, the processor
is configured to: generate various messages and signaling,
and perform processing such as encoding, modulation, and
amplification on various messages obtained through proto-
col-based encapsulation. The processor may be further con-
figured to perform demodulation, decoding, and decapsula-
tion to obtain the signaling and messages. For example, the
transceiver module may be an input/output interface, a pin,
or a circuit on the chip. The processing module may execute
a computer-executable instruction stored in a storage unit, to
support the secondary AP in performing a corresponding
function in the foregoing methods. Optionally, the storage
unit may be a storage unit in the chip, such as a register or
a cache. Alternatively, the storage unit may be a storage unit
that is in the secondary AP and that is located outside the
chip, such as a read-only memory (ROM), another type of
static storage device that can store static information and an
instruction, or a random access memory (RAM).

In a possible implementation, the apparatus includes a
processor. The processor is configured to: be coupled to a
memory, read an instruction in the memory, and perform,
based on the instruction, the method according to the second
aspect. The memory may be located inside the processor, or
may be located outside the processor.

According to a sixth aspect, an embodiment of this
application provides a communications apparatus on a side
of an access point. The apparatus may be an access point
device, or may be a chip in the access point. The apparatus
has a function of implementing the third aspect. In an
implementation, the apparatus can implement a function
performed by the convening AP in the third aspect. The
function may be implemented by hardware, or may be
implemented by hardware executing corresponding soft-
ware. The hardware or software includes one or more units
corresponding to the foregoing function.

In a possible implementation, when the apparatus is a
convening AP, the convening AP includes a processor and a
transceiver. The processor is configured to support the
convening AP in performing a corresponding function in the
method according to the third aspect. The transceiver is
configured to: support communication between the conven-
ing AP and another AP, and support the convening AP in
sending information or an instruction in the foregoing meth-
ods to the other AP. Optionally, the convening AP may
further include a memory. The memory is configured to be
coupled to the processor, and stores a program instruction
and data for the convening AP.

In a possible implementation, the apparatus includes a
processor, a baseband circuit, a radio frequency circuit, and
an antenna. The processor is configured to control a function
of each circuit part. The baseband circuit is configured to:
generate various signaling and messages such as a response
message and a cooperation acknowledgment message, and
send, to the other AP by using the antenna, signaling and
messages processed by the radio frequency circuit through
processing such as analog conversion, filtering, amplifica-
tion, and up-conversion. Optionally, the apparatus may
further include a memory. The memory stores program
instruction and data for the convening AP.

In a possible implementation, the apparatus may include
a processor and a modem. The processor may be configured
to run an instruction or an operating system, to control a
function of the convening AP. The modem may perform
encapsulation, encoding/decoding, modulation/demodula-
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tion, equalization, and the like on data according to a
protocol to generate a radio frame, to support the convening
AP in performing a corresponding function in the third
aspect.

In a possible implementation, when the apparatus is a chip
in a convening AP, the chip includes a processing module
and a transceiver module. For example, the processing
module may be a processor. For example, the processor is
configured to: generate various messages and signaling, and
perform processing such as encoding, modulation, and
amplification on various messages obtained through proto-
col-based encapsulation. The processor may be further con-
figured to perform demodulation, decoding, and decapsula-
tion to obtain the signaling and messages. For example, the
transceiver module may be an input/output interface, a pin,
or a circuit on the chip. The processing module may execute
a computer-executable instruction stored in a storage unit, to
support the convening AP in performing a corresponding
function in the foregoing methods. Optionally, the storage
unit may be a storage unit in the chip, such as a register or
a cache. Alternatively, the storage unit may be a storage unit
that is in the convening AP and that is located outside the
chip, such as a read-only memory (ROM), another type of
static storage device that can store static information and an
instruction, or a random access memory (RAM).

In a possible implementation, the apparatus includes a
processor. The processor is configured to: be coupled to a
memory, read an instruction in the memory, and perform,
based on the instruction, the method according to the third
aspect. The memory may be located inside the processor, or
may be located outside the processor.

The processor mentioned anywhere above may be a
general-purpose central processing unit (CPU), a micropro-
cessor, an application-specific integrated circuit (ASIC), or
one or more integrated circuits configured to control pro-
gram execution in the foregoing aspects.

According to a seventh aspect, this application provides a
computer-readable storage medium. The computer-readable
storage medium stores an instruction, and the instruction
may be executed by one or more processors in a processing
circuit. When the instruction is run on a computer, the
computer is enabled to perform the method according to any
one of the first aspect to the third aspect or the possible
implementations of the first aspect to the third aspect.

According to an eighth aspect, a computer program prod-
uct including an instruction is provided. When the computer
program product runs on a computer, the computer is
enabled to perform the method according to any one of the
first aspect to the third aspect or the possible implementa-
tions of the first aspect to the third aspect.

According to still another aspect, this application provides
a chip system. The chip system includes a processor, con-
figured to support a data sending device in implementing a
function in the foregoing aspects, for example, generating or
processing data and/or information used in the foregoing
aspects. In a possible design, the chip system further
includes a memory, and the memory is configured to store a
program instruction and data for the data sending device.
The chip system may include a chip, or may include a chip
and another discrete component.

According to still another aspect, an embodiment of this
application provides a wireless communications system. The
system includes the master AP and the at least one secondary
AP in the foregoing aspects.
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According to still another aspect, an embodiment of this
application provides a wireless communications system. The
system includes the convening AP and the at least one other
AP in the foregoing aspects.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in this application or in
the prior art more clearly, the following briefly describes the
accompanying drawings for describing the embodiments or
the prior art. Apparently, the accompanying drawings in the
following description show some embodiments of this appli-
cation, and a person of ordinary skill in the art may still
derive other drawings from these accompanying drawings
without creative efforts.

FIG. 1 is a first schematic diagram of a WLAN network;

FIG. 2 is a schematic diagram of a beacon frame trans-
mission control method;

FIG. 3 is a schematic structural diagram of beacon infor-
mation;

FIG. 4 is a first flowchart of a beacon frame transmission
control method according to this application;

FIG. 5 is a first schematic flowchart of a beacon frame
transmission control method according to this application;

FIG. 6A is a first schematic structural diagram of indica-
tion information according to this application;

FIG. 6B is a second schematic flowchart of a beacon
frame transmission control method according to this appli-
cation;

FIG. 6C is a second schematic structural diagram of
indication information according to this application;

FIG. 7 is a third schematic flowchart of a beacon frame
transmission control method according to this application;

FIG. 8 is a schematic structural diagram of quiet time
period indication information;

FIG. 9 is a fourth schematic flowchart of a beacon frame
transmission control method according to this application;

FIG. 10 is a schematic flowchart of a method for deter-
mining a master AP according to this application;

FIG. 11 is a schematic flowchart of a method for deter-
mining an AP collaboration group according to this appli-
cation;

FIG. 12 is a schematic block diagram of an apparatus
1200 of a master AP according to an embodiment of this
application;

FIG. 13 is a schematic block diagram of another commu-
nications apparatus 1300 on a side of a master AP according
to an embodiment of this application;

FIG. 14 is a schematic block diagram of an apparatus
1400 of a secondary AP according to an embodiment of this
application;

FIG. 15 is a schematic block diagram of another commu-
nications apparatus 1500 on a side of a secondary AP
according to an embodiment of this application;

FIG. 16 is a schematic block diagram of an apparatus
1600 of a convening AP according to an embodiment of this
application; and

FIG. 17 is a schematic block diagram of another commu-
nications apparatus 1700 on a side of a convening AP
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of this application clearer, the following clearly and
completely describes the technical solutions in this applica-
tion with reference to the accompanying drawings in this
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application. Apparently, the described embodiments are
merely a part rather than all of the embodiments of this
application. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of this
application without creative efforts shall fall within the
protection scope of this application.

A beacon frame transmission control method provided in
this application may be used in a wireless communications
network in which a beacon frame needs to be sent, for
example, a wireless local area network (WLAN).

FIG. 1 is a first schematic diagram of a WLAN network.
As shown in FIG. 1, a system structure of the WLAN
network may include at least two network side devices and
a plurality of terminal side devices. For example, the net-
work side device may be an access point (AP), and the
terminal side device may be a station (STA). Each AP and
a STA associated with the AP form a BSS. In an implemen-
tation provided in this application, the access point AP may
be a device configured to communicate with the station. The
access point may be any device having a wireless transceiver
function or a chip that can be disposed in the device. The
device includes but is not limited to an evolved NodeB
(eNB), a radio network controller (RNC), a NodeB (NB), a
base station controller (BSC), a base transceiver station
(BTS), a home base station (for example, a home evolved
NodeB or a home Node B, HNB), a baseband unit (BBU),
or an access point (AP), a wireless relay node, a wireless
backhaul node, a transmission point (TP), a transmission
reception point (TRP), or the like in a wireless fidelity
(Wi-Fi) system, or may be a base station or the like that
supports a SG protocol, a station STA, user equipment, an
access terminal, a subscriber unit, a subscriber station, a
mobile station, a mobile console, a remote station, a remote
terminal, a mobile device, a user terminal, a terminal, a
wireless communications device, a user agent, or a user
apparatus. The station may alternatively be a cellular phone,
a cordless phone, a session initiation protocol (SIP) phone,
a station in a wireless local area network, a personal digital
assistant (PDA), a handheld device having a wireless com-
munication function, a computing device, another process-
ing device connected to a wireless modem, a vehicle-
mounted device, a wearable device, a terminal device in a
future 5G network, or a terminal device in a future evolved
public land mobile network (PLMN), or the like.

A beacon frame is a management frame that carries
important functions in a BSS system. With continuous
revision of IEEE 802.11 standard, the beacon frame carries
more functions, and there is an increasingly high require-
ment for reliability of the beacon frame. However, on one
hand, because the beacon frame is a broadcast frame and
does not have an ACK feedback mechanism, robustness of
the beacon frame is weaker than that of a unicast frame. On
the other hand, in an application scenario of next-generation
WLANSs technology, the beacon frame is more likely to be
interfered with. For example, a high-density deployment
scenario is a main scenario for IEEE 802.11ax and next-
generation WLANs. In this scenario, there are a large
quantity of APs and a large quantity of active stations (active
STAs) within limited coverage. Therefore, in the high-
density deployment scenario, interference between BSSs is
inevitably increased. For another example, a spatial reuse
(SR) technology is introduced to IEEE 802.11ax, to further
improve a spatial spectrum reuse capability. However, inter-
ference between BSSs is further increased by using this
technology.

Therefore, how to avoid or reduce interference during
beacon frame transmission to further improve transmission
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robustness of the beacon frame becomes an important prob-
lem that needs to be resolved currently and urgently.

In a beacon frame control manner, multi-AP collaboration
(AP clustering) is proposed in IEEE 802.11ad. A master AP
divides a beacon interval (BI) of the master AP into N equal
periods. APs in a collaboration group are allowed to contend
for sending beacons only at a start time point of each phase.
In this manner, a collision may still occur when secondary
APs send beacons.

FIG. 2 is a schematic diagram of a beacon frame trans-
mission control method. As shown in FIG. 2, an AP 1 is a
master AP, an AP 2 and an AP 3 are secondary APs, and a
BI of the AP 1 is divided into three periods. First, the AP 1
sends a beacon at a start time point of a first phase. The AP
1 confirms a beacon transmission interval of the AP 1, and
then sets the AP 1 to enter a beacon silent period (Beacon
SP) at a start time point of (N-1) time periods other than the
first phase. For example, data transmission in a BSS corre-
sponding to the AP 1 is prohibited from start time points of
a second phase and a third phase. Then, the AP 2 and the AP
3 contend for sending beacon frames at the start time point
of the second phase. In this case, the beacon frames of the
AP 2 and the AP 3 may still collide with each other. It can
be learned that transmission robustness of beacon frames of
the secondary APs may still be reduced due to interference.
Then, after the secondary APs sequentially confirm beacon
transmission intervals of the secondary APs, each secondary
AP may set the secondary AP to enter the beacon SP in other
(N-1) beacon time periods, to prohibit transmission in the
BSS. A beacon transmission interval (BTI) is transmission
duration of a beacon of each AP.

In addition, in another beacon frame control manner, a
beacon timing advertisement mechanism and a target beacon
transmission time (TBTT) mechanism are proposed in
802.11s (a distributed self-organizing network). Both an AP
and a STA are defined as mesh STAs. As defined in the
beacon timing advertisement mechanism, a mesh STA col-
lects beacon information of another neighbor mesh STA, and
then broadcasts the beacon information of the neighbor
mesh STA in a beacon frame of the mesh STA.

FIG. 3 is a schematic structural diagram of beacon infor-
mation. As shown in FIG. 3, a beacon frame of a neighbor
mesh STA may include beacon information that is of the
neighbor mesh STA and that is represented by an octet
(Octets). The beacon frame includes a neighbor STA iden-
tifier (Neighbor STA ID), located in a first byte, of the
neighbor mesh STA, a neighbor TBTT identifier (Neighbor
TBTT), located in a third byte, of the neighbor mesh STA,
and a beacon interval, located in a second byte, of the
neighbor mesh STA.

A TBTT selection mechanism may be described as fol-
lows: A mesh STA receives beacon information of a neigh-
bor mesh STA and beacon timing advertisement information
carried in a beacon, and selects TBTT of the mesh STA to
avoid a beacon of the neighbor mesh STA. It should be noted
that the mechanism is implemented in a distributed sponta-
neous manner. Currently, a mesh STA 1 obtains beacon
information of a neighbor mesh STA 2. The mesh STA 1 can
determine only a beacon transmission interval that does not
collide with that of the mesh STA 2. In other words,
negotiation or scheduling of a time point and a period for
sending beacons between APs are not included in this
control manner; and consequently, a collision may still occur
when the mesh STA 1 and another mesh STA that is far away
from the mesh STA 1 send beacons.

To resolve the foregoing problem, this application pro-
vides a beacon frame transmission control method. In an AP
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collaboration group, a master AP generates indication infor-
mation used to indicate a transmission time period of a
beacon frame of at least one secondary AP, and sends the
indication information to the at least one secondary AP,
where transmission time periods of beacon frames of all APs
in the AP collaboration group do not collide with each other,
so that each secondary AP in the AP collaboration group
sends a beacon frame of the secondary AP in the transmis-
sion time period, indicated by the master AP, of the beacon
frame. Therefore, a collision can be avoided when the APs
in the AP collaboration group send beacons, thereby improv-
ing transmission robustness of the beacon frame. In addition,
in a transmission time period of a beacon frame of an AP in
the AP collaboration group, each of other APs in the AP
collaboration group may prohibit data transmission in a BSS
corresponding to the other AP, so that mutual interference
between data transmitted in the AP collaboration group and
the beacon frame can be further avoided.

The following describes in detail a beacon frame trans-
mission control method provided in this application.

Embodiment 1

FIG. 4 is a first flowchart of a beacon frame transmission
control method according to this application. As shown in
FIG. 4, the beacon frame transmission control method
provided in this application may include the following steps.

S401: A master AP generates indication information used
to indicate a transmission time period of a beacon frame of
at least one secondary AP.

The master AP and the at least one secondary AP may
belong to a same AP collaboration group.

In this application, the AP collaboration group may be an
AP cluster in 802.11ad, or may include a virtual AP in a
next-generation WLAN, or may be a set of APs that are
aggregated in another organization manner. In an implemen-
tation provided in this application, an AP may be a network
device such as a mesh STA in 802.11s.

In this application, the AP collaboration group and the
master AP may be determined before the master AP gener-
ates the indication information.

In an example, the master AP may be determined before
the AP collaboration group is determined. For example,
among a plurality of APs, the master AP may be determined
based on factors such as a quantity of neighbor APs of each
AP and a beacon transmission interval of each AP. Then, the
master AP may determine whether another AP in the plu-
rality of APs is willing to join an AP collaboration group
corresponding to the master AP. If the other AP agrees to join
the AP collaboration group, the other AP in the AP collabo-
ration group is the secondary AP. For another example, the
master AP may be any one of the APs, provided that the
master AP determines that some or all of other APs in the
APs are willing to join the AP collaboration group corre-
sponding to the master AP.

In another example, the AP collaboration group may be
determined before the master AP corresponding to the AP
collaboration group is determined.

For example, in an implementation provided in this appli-
cation, the master AP may be an AP having a largest quantity
of neighbor APs in the AP collaboration group.

In this application, there may be one or more secondary
APs. Referring to FIG. 1, the AP collaboration group may
include an AP 1, an AP 2, and an AP 3, where the AP 1 may
be the master AP, and the AP 2 and the AP 3 may be the
secondary APs. A BSS corresponding to each AP may
include one or more stations STAs. Referring to FIG. 1, a
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BSS corresponding to the AP 1 may include two stations: a
STA 10 and a STA 11, a BSS corresponding to the AP 2 may
include two stations: a STA 20 and a STA 21, and a BSS
corresponding to the AP 3 may include two stations: a STA
30 and a STA 31. The master AP may allocate a transmission
time period of a beacon frame to each AP in the AP
collaboration group, and transmission time periods that are
of beacon frames and that are allocated by the master AP to
the APs in the AP collaboration group are different. For
example, transmission time periods of beacon frames of any
two APs in the AP collaboration group may not overlap each
other.

In this application, there may be one or more pieces of
indication information. In an example, the master AP may
generate one piece of indication information, and the indi-
cation information is used to indicate transmission time
periods of beacon frames of all the secondary APs. In
another example, the master AP may generate a plurality of
pieces of indication information, and each piece of indica-
tion information is used to indicate a transmission time
period of a beacon frame of one or more secondary APs.

S402: The master AP sends the indication information to
the at least one secondary AP.

In this application, the master AP may send the indication
information to the secondary AP in a plurality of manners.
For example, a beacon frame of the master AP may be
referred to as a first beacon frame, and a beacon frame of
each secondary AP may be referred to as a second beacon
frame corresponding to each secondary AP.

In an example, the beacon frame of the at least one
secondary AP is at least one second beacon frame. The step
in which the master AP sends the indication information to
the at least one secondary AP may include: The master AP
may send the first beacon frame, where the first beacon
frame may include the indication information, and the
indication information is used to indicate a transmission
time period of the at least one second beacon frame. In this
example, the first beacon frame of the master AP may carry
the indication information used to indicate the transmission
time periods of the beacon frames of all the secondary APs.
Then, the master AP may notify, by using the first beacon
frame, each secondary AP in the AP collaboration group of
the allocated transmission time period of the second beacon
frame. It should be noted that the master AP may send the
first beacon frame of the master AP within a beacon interval
(BD) of the master AP.

In another example, the master AP may alternatively
indicate the transmission time period of the second beacon
frame to each secondary AP by using another type of frame
or message. For example, the indication information may be
sent to each secondary AP after the AP collaboration group
is set up. For example, the master AP may send, to each
secondary AP, the indication information used to indicate the
transmission time period of the second beacon frame of each
secondary AP, or may send, to each secondary AP, indication
information used to indicate a transmission time period of a
second beacon frame of a secondary AP of a recipient.

In this application, any target secondary AP in the at least
one secondary AP may receive the indication information
that is sent by the master AP and that is used to indicate the
transmission time period of the beacon frame of the at least
one secondary AP. Then, the target secondary AP may send
a beacon frame of the target secondary AP in the transmis-
sion time period, indicated by the indication information, of
the beacon frame.
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S403: The secondary AP sends the second beacon frame
of the secondary AP in the transmission time period, indi-
cated by the indication information, of the second beacon
frame.

In this application, after receiving the indication informa-
tion, the secondary AP may extract the transmission time
period of the second beacon frame of the secondary AP from
the indication information, and then start to send the second
beacon frame of the secondary AP when the allocated
transmission time period of the second beacon frame arrives.
For example, the AP 2 and the AP 3 may start to send second
beacon frames of the AP 2 and the AP 3 when transmission
time periods of the second beacon frames of the AP 2 and the
AP 3 arrive.

In this application, the indication information may have a
plurality of forms. For details, refer to descriptions of the
indication information in other embodiments of this appli-
cation. Optionally, the method may further include: S404:
The master AP prohibits data transmission in a BSS corre-
sponding to the master AP in a transmission time period of
a beacon frame of the other AP in the AP collaboration
group.

In this application, the master AP may prohibit data
transmission in the BSS corresponding to the master AP in
the transmission time period of the beacon frame of the other
AP in the AP collaboration group. For example, the BSS of
the AP 1 may include the STA 10 and the STA 11. In this
case, the AP 1 may prohibit data transmission between the
AP 1, the STA 10, and the STA 11 in the transmission time
periods of the second beacon frames of the AP 2 and the AP
3.

In this application, before the transmission time period of
the beacon frame of the other AP arrives, the master AP may
send a silence period indication to a STA in the BSS of the
master AP, where the silence period indication is used to
indicate the STA in the BSS corresponding to the master AP
to prohibit data transmission in the transmission time period
of'the second beacon frame of the at least one secondary AP.
The master AP may prohibit data transmission in the BSS
corresponding to the master AP in a plurality of implemen-
tations. For details, refer to descriptions of the implemen-
tations of prohibiting data transmission in a BSS in other
embodiments of this application.

Optionally, the method may further include: S405: The
secondary AP prohibits data transmission in a BSS corre-
sponding to the secondary AP in a transmission time period
of a beacon frame of another AP in the AP collaboration
group.

In this application, any target secondary AP in the AP
collaboration group may prohibit data transmission in a BSS
corresponding to the target secondary AP in the transmission
time period of the beacon frame of the other AP in the AP
collaboration group. For example, the AP 2 may prohibit, in
transmission time periods of beacon frames of the AP 1 and
the AP 3, data transmission in the BSS corresponding to the
AP 2. The AP 3 may prohibit, in transmission time periods
of beacon frames of the AP 1 and the AP 2, data transmission
in the BSS corresponding to the AP 3.

In this application, before the transmission time period of
the beacon frame of the other AP in the AP collaboration
group arrives, the target secondary AP may send a silence
period indication to a STA in the BSS of the target secondary
AP, where the silence period indication is used to indicate
the STA in the BSS corresponding to the target secondary
AP to prohibit data transmission in the transmission time
period of the beacon frame of the other AP in the AP
collaboration group. The target secondary AP may prohibit
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data transmission in the BSS corresponding to the target
secondary AP in a plurality of implementations. For details,
refer to descriptions of prohibiting data transmission in a
BSS in other embodiments of this application.

It should be noted that step S404 and step S405 are not
mandatory steps in this embodiment of this application. For
example, in the transmission time period of the beacon
frame of the AP 2, the AP 1 serving as the master AP may
perform S404 and the AP 3 serving as the secondary AP may
perform S405, provided that either of the AP 1 and the AP
3 can prohibit data transmission performed by the STA in the
BSS, so that interference to the beacon frame of the AP 2 can
be reduced, thereby improving transmission robustness of
the beacon frame of the AP 2. In addition, within the BI of
the master AP, any secondary AP may perform step S403
once, and perform step S404 one or more times. Step S403
may be performed before step S404, or may be performed
after step S404, or may be performed between a plurality of
times of S404. In addition, different secondary APs, such as
the AP 2 and the AP 3, may further perform S405 simulta-
neously in the transmission time period of the beacon frame
of the AP 1.

According to the beacon frame transmission control
method provided in this application, because the secondary
AP in the AP collaboration group sends the second beacon
frame of the secondary AP only in the transmission time
period, allocated to the secondary AP, of the second beacon
frame, it can be ensured that there is no collision between the
beacon frames of the APs in the AP collaboration group,
thereby improving transmission robustness of the beacon
frames.

Further, in a transmission time period of a beacon frame
of an AP in the AP collaboration group, the other AP in the
AP collaboration group may prohibit data transmission in a
BSS corresponding to the other AP, so that mutual interfer-
ence between data transmitted in the AP collaboration group
and the beacon frame is avoided, thereby improving trans-
mission robustness of the beacon frame.

Embodiment 2

This application further provides a beacon frame trans-
mission control method. Based on the embodiment shown in
FIG. 4, for the step in which the master AP generates the
indication information used to indicate the transmission time
period of the beacon frame of the at least one secondary AP,
and sends the indication information to the at least one
secondary AP, the following implementation may alterna-
tively be used.

In this application, for the indication information that is
generated by the master AP and that is used to indicate the
transmission time period of the second beacon frame of the
at least one secondary AP, the following forms of imple-
mentations may be used.

In a first implementation, the indication information may
include at least one time interval and identification infor-
mation that is used to indicate the at least one secondary AP,
where the at least one time interval is in a one-to-one
correspondence with the at least one secondary AP, and each
of the at least one time interval is used to indicate a time
difference between a transmission time point of a second
beacon frame of a corresponding secondary AP and an end
time point of the first beacon frame. The time interval may
also be referred to as a time offset.

For example, the first implementation may be used in a
process in which the master AP indicates, in an explicit
scheduling manner, the transmission time period of the
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second beacon frame of the at least one secondary AP. In the
explicit scheduling manner, the master AP may directly
determine a transmission time period of a beacon frame of
each secondary AP, and send information that carries the
transmission time period to each secondary AP.

FIG. 5 is a first schematic flowchart of a beacon frame
transmission control method according to this application.
As shown in FIG. 5, an AP 1 is a master AP, and an AP 2 and
an AP 3 are secondary APs. A process of interaction between
the master AP and the secondary AP may include the
following steps.

S501: The AP 1 sends a first beacon frame, where the first
beacon frame includes a transmission time period T and
address information addr of at least one secondary AP.

In this application, a new element type may be defined in
the first beacon frame of the master AP. The transmission
time period T and the address information addr of the
secondary AP may be written into the element, to indicate a
transmission time point of a beacon frame of another sec-
ondary AP. The addr may be an identifier of an AP.

For example, the identifier of the AP may be at least of the
following information:

a MAC address of the AP;

a BSS ID of the AP in a BSS;

a virtual AP ID;

an ID of the AP in a personal basic service set (PBSS)

control point (PCP);

an ID of the AP in an AP cluster; or

a BSS color of the APina B S S.

In this application, the transmission time period T may be
used to indicate the secondary AP to wait for, after receiving
the first beacon frame of the master AP, the transmission
time period T before sending a beacon frame. For example,
a plurality of pieces of [T, addr] information, for example,
[T1, AP 2] and [T2, AP 3], may be filled in the first beacon
frame. In this way, the first beacon frame of the AP 1 can be
used to indicate that a transmission time point of a second
beacon frame of the AP 2 is a time point after a time period
T1 after the first beacon frame of the AP 1 is received, and
can be used to indicate that a transmission time point of a
second beacon frame of the AP 3 is a time point after a time
period T2 after the first beacon frame of the AP 1 is received.

Table 1 is a schematic diagram of the indication infor-
mation according to this application.

TABLE 1
T1 Identifier of an AP 2
T2 Identifier of an AP 3

In still another possible implementation, the first beacon
frame may include transmission time period information TI
and address information addr of the at least one secondary
AP. Transmission time period information of a second
beacon frame of a first secondary AP may be a time
difference between a transmission time point of the second
beacon frame of the first secondary AP and a transmission
time point of the first beacon frame. Each piece of trans-
mission time period information of second beacon frames of
a second secondary AP and a subsequent secondary AP may
be a time difference between a transmission time point of the
current second beacon frame and a transmission time point
of a previous second beacon frame.

For example, there may be a plurality of pieces of
transmission time period information [AT, addr]. For
example, FIG. 5 is used as an example. Information corre-
sponding to the AP 2 is [T1, addr]|, and information corre-
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sponding to the AP 3 is [T2-T1, addr]. In this case, AT
corresponding to the AP 2 is T1, and a transmission time
point of a second beacon frame of the AP 2 is a time point
after a time period T1 after the first beacon frame is received;
and AT corresponding to the AP 3 is T2-T1, and a trans-
mission time point of a second beacon frame of the AP 3 is
a time point after a time period T2-T1 after a transmission
time point of a second beacon frame of the AP 2. In other
words, the transmission time point of the second beacon
frame of the AP 3 is a time point after a time period T2 after
the first beacon frame is received. According to this solution,
because only information about a time difference (T2-T1) is
carried, signaling overheads of this solution are lower than
that of the previous solution.

Table 2 is still another schematic diagram of transmission
time period information according to this application.

TABLE 2
T1 Identifier of an AP 2
T2 - T1 Identifier of an AP 3

S502: After receiving the first beacon frame of the AP 1,
the AP 2 waits for the time period T1 before sending the
second beacon frame of the AP 2.

S503: After receiving the first beacon frame of the AP 1,
the AP 3 waits for the time period T2 before sending the
second beacon frame of the AP 2.

It should be noted that, a horizontal axis of the schematic
flowchart provided in this application is a time axis, DL
represents downlink, and UL represents uplink. Each sec-
ondary AP may preempt a channel by using a point coordi-
nation function (PCF) interframe space (PISF) before an
allocated transmission time period of a beacon frame arrives.

For example, T1 and T2 each may be a positive integer
multiple of a BI of the master AP divided by a total quantity
of APs. Alternatively, in an implementation provided in this
application, a difference between T1 and T2 may not be a
positive integer multiple of a BI divided by a total quantity
of APs.

In the explicit scheduling manner, the master AP sched-
ules the transmission time period of the beacon frame of the
other AP in the group, so that a beacon collision between the
secondary APs can be avoided.

In a second implementation of the indication information,
the BI of the master AP may be divided into several time
periods. For example, the BI of the master AP may be
divided into N equal time periods, where N minus 1 is equal
to a quantity of secondary APs in the at least one secondary
AP, that is, N is a total quantity of master APs and secondary
APs in the AP collaboration group. The transmission time
period of the first beacon frame of the master AP may
correspond to a first equal time period in the N equal time
periods.

Based on this, the indication information may include a
list (an AP List) of the at least one secondary AP, where
(N-1) equal time periods in the N equal time periods other
than the first equal time period may be in a one-to-one
correspondence with the at least one secondary AP, and a
transmission time period of a second beacon frame of any
one of the at least one secondary AP belongs to an equal time
period corresponding to a location of the secondary AP in
the AP list.

FIG. 6A is a first schematic structural diagram of indica-
tion information according to this application.

As shown in FIG. 6A, the indication information may
include a total quantity of secondary APs, a list of at least
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one secondary AP, and a BI, where N is a total quantity of
APs. The total quantity of secondary APs and the BI may
alternatively not be included in the indication information.
For an implementation of an identifier of each secondary AP,
refer to descriptions in the first implementation.

It may be understood that the indication information may
alternatively include a list of at least one secondary AP.
Optionally, the indication information may further include a
total quantity N of APs (including a master AP and a
secondary AP). In this case, a secondary AP that receives the
indication information may obtain, based on the total quan-
tity N of APs, that a quantity of secondary APs is N-1.

It should be noted that the secondary AP list may indicate
a sequence of transmission time periods of second beacon
frames of the secondary APs by using a location of each
secondary AP in the list. The secondary AP list may include
identification information of each secondary AP. The iden-
tification information of the secondary AP may be any
implementation of the identifier of the AP described in the
first implementation. For example, the identification infor-
mation may be a BSS ID corresponding to the secondary AP.
When the secondary AP receives the list, carried in the
indication information, of the at least one secondary AP, an
equal time period corresponding to the secondary AP may be
determined based on a location of an AP identifier of the
secondary AP in the AP list. For example, if an identifier of
an AP 2 is in a first location in the secondary AP list, and an
identifier of an AP 3 is in a second location, the AP 2 may
correspond to a first equal time period in (N-1) equal time
periods other than a first equal time period, namely, a second
equal time period in N equal time periods, and the AP 3 may
correspond to a second equal time period, namely, a third
equal time period in the N equal time periods. It should be
further noted that, a transmission time period of a second
beacon frame of each secondary AP may be a corresponding
equal time period, or a transmission time period of a second
beacon frame of each secondary AP may belong to a
corresponding equal time period, in other words, the trans-
mission time period of the second beacon frame of each
secondary AP may be a portion of the corresponding equal
time period. For example, the transmission time period of
the second beacon frame of each secondary AP may be a
start time period of the corresponding equal time period.

For example, the second implementation of the indication
information may be used in a process in which the master AP
indicates, in an implicit scheduling manner, a transmission
time point of the second beacon frame of the at least one
secondary AP.

FIG. 6B is a second schematic flowchart of a beacon
frame transmission control method according to this appli-
cation. As shown in FIG. 6B, an AP 1 is a master AP, and an
AP 2 and an AP 3 are secondary APs. A process of interac-
tion between the master AP and the secondary AP may
include the following steps.

S601: The AP 1 sends a first beacon frame, where the first
beacon frame of the AP 1 includes an AP list and a total
quantity N of APs.

Similar to the explicit scheduling manner, a new element
type may be defined in the first beacon frame. The new
element type includes the AP list, and may also be referred
to as a secondary AP sending list, namely, a sending
sequence of second beacon frames of the secondary APs. In
addition, the new element type may further include an equal
time period determined based on a quantity of secondary
APs and a Bl of the master AP, namely, an equal time period
obtained by dividing the BI by N. For example, a transmis-
sion time point of a second beacon frame of a first secondary
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AP in the secondary AP sending list may be a time point after
the first secondary AP waits from a start moment of a current
BI to an end of a first equal time period. A transmission time
point of a second beacon frame of a second secondary AP in
the secondary AP sending list may be a time point after the
second secondary AP waits from a transmission time point
of the first beacon frame of the master AP to an end of a
second equal time period. For example, with reference to
FIG. 1, the secondary AP sending list may include the AP 2
and the AP 3. To be specific, the AP 2 is the first secondary
AP in the secondary AP sending list, and the AP 3 is the
second secondary AP in the secondary AP sending list.

S602: After receiving the first beacon frame of the AP 1,
the AP 2 waits from the start moment of the current Bl to the
end of the first equal time period before sending a second
beacon frame of the AP 2.

After receiving the first beacon frame, the AP 2 may
determine, from the secondary AP sending list, a location of
an identifier of the AP 2, for example, a first location; then
determine the equal time period based on the Bl and N in the
first beacon frame; and then determine a transmission time
point of the second beacon frame of the AP 2 based on the
equal time period and the location.

It should be noted that, in an implementation provided in
this application, the first beacon frame may alternatively not
include the total quantity N of APs. Each secondary AP may
determine a total quantity M of secondary APs based on the
secondary AP sending list. If a quantity of master APs is 1,
N is equal to M+1.

In this application, a transmission time point of a second
beacon frame of each secondary AP may be determined as
a time point after the secondary AP waits from an end time
point of the first beacon frame to an end of the equal time
period obtained after being multiplied by a location of the
secondary AP. For example, the transmission time point of
the second beacon frame of the AP 2 may be a time point
after the AP 2 waits from the end time point of the first
beacon frame to an end of the equal time period obtained
after being multiplied by 1.

S603: After receiving the first beacon frame of the AP 1,
the AP 3 waits from the start moment of the current Bl to the
end of the second equal time period before sending a second
beacon frame of the AP 3.

If a location of the AP 3 in the secondary AP sending list
is a second location, a transmission time point of the second
beacon frame of the AP 3 may be a time point after the AP
3 waits from the end time point of the first beacon frame to
an end of the equal time period obtained after being multi-
plied by 2.

It should be further noted that, in an implementation
provided in this application, N time periods may alterna-
tively be unequal time periods. In this case, the indication
information may include specific duration of each unequal
time period, or duration of N unequal time periods may be
obtained in advance by each secondary AP.

In the implicit scheduling manner, a beacon frame colli-
sion between the secondary APs can also be avoided. In
addition, the beacon interval is equally divided, and the
location of the secondary AP in a secondary AP sending list
can be used to indicate the transmission time point of the
second beacon frame of the secondary AP, thereby reducing
signaling overheads.

In a third implementation of the indication information,
the BI of the master AP may alternatively be divided into
several time periods. For example, the BI of the master AP
may be divided into N equal time periods, where N minus
1 is equal to a quantity of secondary APs in the at least one
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secondary AP, that is, N is a total quantity of master APs and
secondary APs in the AP collaboration group. The transmis-
sion time period of the first beacon frame of the master AP
may correspond to a first equal time period in the N equal
time periods.

Based on this, the indication information may include a
list of the at least one secondary AP and (N-1) time period
numbers, where the (N-1) time period numbers indicate
(N-1) equal time periods in the N equal time periods other
than the first equal time period, the (N-1) time period
numbers are in a one-to-one correspondence with the sec-
ondary APs in the list of the at least one secondary AP, and
a transmission time period of a second beacon frame of any
one of the at least one secondary AP belongs to a equal time
period indicated by a time period number corresponding to
the secondary AP.

FIG. 6C is a second schematic structural diagram of
indication information according to this application.

It should be noted that the secondary AP list is used to
indicate a location of each secondary AP in the list. When the
secondary AP receives the list, carried in the indication
information, of the at least one secondary AP, the secondary
AP may determine, from the (N-1) time period numbers
based on a location of an AP identifier of the secondary AP
in the AP list, a time period number corresponding to the
secondary AP.

In an example, if a location of an identifier of an AP 2 in
the AP list may be a first location, the AP 2 may correspond
to a time period corresponding to a first time period number
in the (N-1) time period numbers. If a location of an
identifier of an AP 3 in the AP list may be a second location,
the AP 3 may correspond to a time period corresponding to
a second time period number in the (N-1) time period
numbers. In still another example, if a location of an
identifier of an AP 2 in the AP list may be a second location,
the AP 2 may correspond to a time period corresponding to
a second time period number in the (N-1) time period
numbers. If a location of an identifier of an AP 3 in the AP
list may be a first location, the AP 3 may correspond to a
time period corresponding to a first time period number in
the (N-1) time period numbers. The third implementation of
the indication information may also be used in the implicit
scheduling manner.

According to the implementations of the indication infor-
mation provided in this application, the master AP can
flexibly indicate the transmission time period of the second
beacon frame of the secondary AP, so that a beacon trans-
mission collision between the APs in the AP collaboration
group is avoided. In addition, the indication information has
a relatively small data length, so that the first beacon frame
can carry a relatively small amount of information. For
details and technical effects of other technical solutions in
this embodiment of this application, refer to descriptions in
other embodiments of this application.

Embodiment 3

This application further provides a beacon frame trans-
mission control method. Based on the foregoing embodi-
ments, the step in which the master AP prohibits data
transmission in the BSS in the transmission time period of
the beacon frame of the other AP in the AP collaboration
group in step S404 may be implemented in a manner in
which the master AP may send the silence period indication
to the STA in the BSS corresponding to the master AP. In this
manner, the STA in the BSS corresponding to the master AP
may be indicated to prohibit data transmission in a trans-
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mission time period of a beacon frame of another AP in the
AP collaboration group than the master AP.

Similarly, the step in which the secondary AP prohibits
data transmission in the BSS in the transmission time period
of the beacon frame of the other AP in the AP collaboration
group in step S405 may be implemented in a manner in
which the secondary AP may send the silence period indi-
cation to the STA in the BSS corresponding to the secondary
AP. In this manner, the STA in the BSS corresponding to the
secondary AP may be indicated to prohibit data transmission
in a transmission time period of a beacon frame of another
AP in the AP collaboration group than the secondary AP. It
should be noted that, for the secondary AP, the other AP in
the AP collaboration group than the secondary AP may be
the master AP, or may be another secondary AP than the
secondary AP.

For example, for the silence period indication, the fol-
lowing plurality of implementations may be used.

In a first implementation of the silence period indication,
prohibition of data transmission in the BSS may be set based
on target wake time (TWT). This manner may also be
referred to as a TW'I-based avoidance transmission manner.

For example, the master AP may include the target wake
time in the beacon frame of the master AP before a trans-
mission time period of a beacon frame of any other AP in the
AP collaboration group arrives, and send the beacon frame
to the STA in the BSS corresponding to the master AP. The
secondary AP may include the target wake time in the
beacon frame of the secondary AP before a transmission
time period of a beacon frame of any other AP in the AP
collaboration group arrives, and send the beacon frame to
the STA in the BSS corresponding to the secondary AP.

In this application, a new type of TWT, namely, silent
TWT may be defined. The silent TWT may also be referred
to as a silent service period (Silent SP). Both the silent TWT
and the silent service period may be information element
(IE) in a frame. Each information element may include one
field or a group of fields, and each field may be referred to
as a field. For example, both the silent TWT and the silent
service period may include a start time field and a service
time field.

In this application, a value of the start time field may be
a time offset, and the time offset is used to indicate the STA
to start to keep silent at a moment after the time offset is
delayed from an end time point of the beacon frame that
carries the target wake time. The service time field is used
to indicate duration in which the STA needs to keep silent.
For example, the value of the start time field may be a time
offset between a transmission time point of the beacon frame
of'the other AP and an end time point of a beacon frame that
carries the silent service period. Refer to TWT 1 shown in
FIG. 7. A value of the service time field may be transmission
duration of the beacon frame. In some scenarios, the trans-
mission duration of the beacon frame may also be referred
to as a beacon transmission interval (BTI).

During actual application, the master AP may send a first
beacon frame of the master AP to the STA in the BSS of the
master AP, where the first beacon frame may include a silent
service period. The silent service period is used to indicate
the STA in the BSS corresponding to the master AP to
prohibit data transmission in the transmission time period of
the second beacon frame of the at least one secondary AP. A
value of a start time field of the silent service period is a time
offset between an end time point of the first beacon frame
and a transmission time point of the second beacon frame of
the at least one secondary AP. A value of a service time field
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of the silent service period is transmission duration of the
second beacon frame of the at least one secondary AP.

Any target secondary AP in the at least one secondary AP
sends a second beacon frame of the target secondary AP to
the STA in the BSS of the target secondary AP, where the
second beacon frame may include a silent service period.
The silent service period is used to indicate the STA in the
BSS corresponding the target secondary AP to prohibit data
transmission in the transmission time period of the beacon
frame of the other AP in the AP collaboration group. A value
of'a start time field of the silent service period is a time offset
between an end time point of the second beacon frame of the
target secondary AP and a transmission time point of the
beacon frame of the other AP in the AP collaboration group.
A value of a service time field of the silent service period is
transmission duration of the beacon frame of the other AP.

It should be noted that, for the master AP, the transmission
time period of the beacon frame of the other AP is a
transmission time period of a second beacon frame of each
secondary AP in the AP collaboration group; and for the
target secondary AP, transmission time periods of beacon
frames of other APs are the transmission time period of the
first beacon frame of the master AP and a transmission time
period of a beacon frame of another secondary AP than the
target secondary AP.

FIG. 7 is a third schematic flowchart of a beacon frame
transmission control method according to this application.
As shown in FIG. 7, a step in which a master AP and a
secondary AP use a TWT-based avoidance transmission
manner may include the following steps.

S701: An AP 1 sends a first beacon frame.

In this application, the first beacon frame includes a silent
TWT or a silent service period. The silent TWT or the silent
service period includes a start time field and a service time
field.

For example, the start time field may include time offsets
TWT 1 and TWT 2. The TWT 1 is used to indicate a STA
in a BSS of the AP 1 to stop data transmission in a
transmission time period of a second beacon frame of an AP
2. Referring to FIG. 7, the TWT 1 may be a time offset
between a time point at which the first beacon frame is
received and a transmission time point of the second beacon
frame of the AP 2. The TWT 2 is used to indicate the STA
in the BSS of the AP 1 to stop data transmission in a
transmission time period of a second beacon frame of an AP
3. Referring to FIG. 7, the TWT 2 may be a time offset
between the time point at which the first beacon frame is
received and a transmission time point of the second beacon
frame of the AP 3. A value of the service time field may be
a beacon transmission interval, namely, transmission dura-
tion of a beacon frame.

In this application, the STA in the BSS of the AP 1 waits
for, after an end moment of the first beacon frame, the time
offset TWT 1 before stopping data transmission, and is in a
transmission stop state in transmission duration of a beacon
frame of the AP 2. The STA in the BSS of the AP 1 waits for,
after the end moment of the first beacon frame, the time
offset TWT 2 before stopping data transmission, and is in the
transmission stop state in transmission duration of a beacon
frame of the AP 3.

S702: The AP 2 sends the second beacon frame of the AP
2 in the transmission time period of the second beacon frame
of the AP 2, and keeps silent in a transmission time period
of a beacon frame of another AP.

In this application, after receiving indication information
that is sent by the AP 1 and that is used to indicate a
transmission time period of a beacon frame of at least one
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secondary AP, the AP 2 may determine transmission time
periods of beacon frames of a master AP and the AP 3 in an
AP collaboration group based on the indication information,
and include, in the second beacon frame of the AP 2, target
wake time used to indicate to prohibit data transmission in
the BSS of the AP 2 in the transmission time periods of the
beacon frames of the master AP and the AP 3. Similar to the
first beacon frame, the second beacon frame of the AP 2 may
include a silent TWT or a silent service period. The silent
TWT or the silent service period includes a start time field
and a service time field.

For example, the start time field may include time offsets
TWT 3 and TWT 4 (not shown in the figure). The TWT 3
may be a time offset between a time point at which the
second beacon frame of the AP 2 is received and the
transmission time point of the second beacon frame of the
AP 3. In this case, the STA in the BSS of the AP 2 waits for,
after an end moment of the second beacon frame of the AP
2, the TWT 3 before stopping data transmission, and is in the
transmission stop state in the transmission duration of the
beacon frame of the AP 3. The TWT 4 may be a time offset
between the time point at which the second beacon frame of
the AP 2 is received and a transmission time point of a first
beacon frame of a closest AP 1. In this case, the STA in the
BSS of the AP 2 waits for, after the end moment of the
second beacon frame of the AP 2, the TWT 4 before stopping
data transmission, and is in the transmission stop state in the
transmission duration of the beacon frame of the AP 1.

S703: The AP 3 sends the second beacon frame of the AP
3 in the transmission time period of the second beacon frame
of the AP 3, and keeps silent in a transmission time period
of a beacon frame of another AP.

In this application, a manner in which the AP 3 sets the
STA of the BSS to prohibit data transmission is similar to
that of the AP 2. For details, refer to descriptions in S702.

It should be noted that, when the AP 1 sends the beacon
frame, not both of the AP 2 and the AP 3 need to keep silent.
In an implementation provided in this application, in the
transmission time period of the first beacon frame, if any one
of the at least one secondary AP in the AP collaboration
group prohibits data transmission in a BSS of the secondary
AP, it may be determined that interference to the first beacon
frame can be reduced. Similarly, in a transmission time
period of a second beacon frame of any target secondary AP,
if at least one of another secondary AP than the target
secondary AP in the AP collaboration group and the master
AP prohibits data transmission in the BSS, it may also be
determined that interference to the second beacon frame of
the target secondary AP can be reduced.

In a second implementation of the silence period indica-
tion, prohibition of data transmission in the BSS may be set
based on a quiet time period in 802.11ax. This implemen-
tation may also be referred to as an avoidance transmission
manner based on a quiet time period. The quiet time period
may also be referred to as a silence time period, and may be
used to indicate a time period in which no data is transmit-
ted.

Before a transmission time period of a beacon frame of
any other AP in the AP collaboration group arrives, the
master AP may send quiet time period indication informa-
tion to a STA in a BSS corresponding to the master AP. The
quiet time period indication information is used to indicate
the STA in the BSS corresponding to the master AP to
prohibit data transmission in a transmission time period of a
beacon frame of another AP in the AP collaboration group
than the master AP.
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Similarly, before a transmission time period of a beacon
frame of any other AP in the AP collaboration group arrives,
the secondary AP may send quiet time period indication
information to a STA in a BSS corresponding to the sec-
ondary AP. The quiet time period indication information is
used to indicate the STA in the BSS corresponding to the
secondary AP to prohibit data transmission in a transmission
time period of a beacon frame of another AP in the AP
collaboration group than the secondary AP. It should be
noted that the other AP in the AP collaboration group than
the secondary AP may be the master AP, or may be another
secondary AP than the secondary AP.

FIG. 8 is a schematic structural diagram of quiet time
period indication information. As shown in FIG. 8, the quiet
time period indication information may include a quiet
period duration field and a service specific identifier field. A
value of the service specific identifier field may be a beacon
silent token, and the beacon silent token is used to indicate
a reason why silence is required, that is, avoid a beacon
frame of another AP in the AP collaboration group. The quiet
period duration field is used to indicate duration in which a
STA keeps silent after receiving the quiet time period
indication information.

In an example, before a transmission time period of a
second beacon frame of at least one secondary AP arrives, a
master AP may send quiet time period indication informa-
tion to a STA in a BSS corresponding to the master AP. A
value of a quiet period duration field in the quiet time period
indication information may be transmission duration of the
second beacon frame of the at least one secondary AP. A
value of a service specific identifier field in a quiet time
period indication information may be a beacon silent token.
The quiet time period indication information is used to
indicate the STA in the BSS corresponding to the master AP
to prohibit, after receiving the quiet time period indication
information, data transmission in a time period indicated by
the quiet period duration field.

In another example, before a transmission time period of
abeacon frame of the other AP in the AP collaboration group
arrives, any target secondary AP in the at least one secondary
AP may send quiet time period indication information to a
STA in a BSS corresponding to the target secondary AP. A
value of a quiet period duration field in the quiet time period
indication information is transmission duration of the bea-
con frame of the other AP. A value of a service specific
identifier field is a beacon silent token. The quiet time period
indication information is used to indicate the STA in the BSS
corresponding to the target secondary AP to prohibit, after
receiving the quiet time period indication information, data
transmission in a time period indicated by the quiet period
duration field.

FIG. 9 is a fourth schematic flowchart of a beacon frame
transmission control method according to this application.
FIG. 9 shows a process in which each AP in an AP
collaboration group sets prohibition of data transmission in
a BSS corresponding to the AP in a transmission time period
of'a beacon frame of another AP. For example, the AP in the
AP collaboration group may send a quiet time period by
using a quiet time period setup (QTP-Setup) message.

S901: An AP 1 may send a QTP-setup message to a STA
in a BSS of the AP 1 before a transmission time period of a
beacon frame of an AP 2 arrives. A value of a quiet period
duration field is transmission duration of the beacon frame
of the AP 2.

A quiet time period of the QTP-setup message sent by the
AP 1 is used to indicate the STA in the BSS of the AP 1 to
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prohibit, after receiving the quiet time period, data trans-
mission in quiet period duration.

S902: An AP 3 may send a QTP-setup message to a STA
in a BSS of the AP 3 before the transmission time period of
the beacon frame of the AP 2 arrives. A value of a quiet
period duration field is the transmission duration of the
beacon frame of the AP 2.

A quiet time period of the QTP-setup message sent by the
AP 3 is used to indicate the STA in the BSS of the AP 3 to
prohibit, after receiving the quiet time period, data trans-
mission in quiet period duration.

S903: The AP 2 may send the beacon frame of the AP 2
before the transmission time period of the beacon frame of
the AP 2 arrives.

In other words, before the AP 2 sends the beacon frame,
the AP 1 and/or the AP 3 may send the QTP-setup message,
to indicate a STA in a BSS in which the AP 1 and/or the AP
3 are/is located to prohibit, after receiving the quiet time
period sent by the AP in the BSS, data transmission in the
quiet period duration.

S904: The AP 1 may send a QTP-setup message to a STA
in the BSS of the AP 1 before a transmission time period of
a beacon frame of the AP 3 arrives. A value of a quiet period
duration field is transmission duration of the beacon frame
of the AP 3.

S905: The AP 2 may send a QTP-setup message to a STA
in the BSS of the AP 2 before the transmission time period
of the beacon frame of the AP 3 arrives. A value of a quiet
period duration is the transmission duration of the beacon
frame of the AP 3.

S906: The AP 3 may send the beacon frame of the AP 3
before the transmission time period of the beacon frame of
the AP 3 arrives.

In other words, before the AP 3 sends a beacon, the AP 1
and/or the AP 2 may send the QTP-setup message, to
indicate a STA in a BSS in which the AP 1 and/or the AP 2
are/is located to prohibit, after receiving the quiet time
period sent by the AP in the BSS, data transmission in the
quiet period duration.

S907: The AP 2 may send a QTP-setup message to a STA
in the BSS of the AP 2 before the transmission time period
of the beacon frame of the AP 1 arrives. A value of a quiet
period duration field is transmission duration of the beacon
frame of the AP 1.

S908: The AP 3 may send a QTP-setup message to a STA
in the BSS of the AP 3 before the transmission time period
of the beacon frame of the AP 1 arrives. A value of a quiet
period duration field is the transmission duration of the
beacon frame of the AP 1.

S909: The AP 1 may send the beacon frame of the AP 1
before the transmission time period of the beacon frame of
the AP 1 arrives.

In other words, before the AP 1 sends a beacon, the AP 2
and/or the AP 3 may send the QTP-setup message, to
indicate a STA in a BSS in which the AP 2 and/or the AP 3
are/is located to prohibit, after receiving the quiet time
period sent by the AP in the BSS, data transmission in the
quiet period duration. In an implementation provided in this
application, to avoid interference between a first beacon
frame sent by a master AP in the AP collaboration group and
the beacon frame of the other AP in the AP collaboration
group, the master AP may alternatively notify, at an early
stage of determining the AP collaboration group, all sec-
ondary APs in the AP collaboration group that transmission
of beacon frames of all the secondary APs is prohibited in a
transmission time period of a beacon frame of the master AP.
Because a beacon frame of each secondary AP is not sent in
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the transmission time period of the first beacon frame, a STA
within a communication range of each secondary AP may
not access a BSS of each secondary AP. In this way, no STA
in the BSS of each secondary AP may initiate data trans-
mission.

It should be noted that not both of the AP 1 and the AP 3
need to keep quiet when the AP 2 sends the beacon. In the
implementation provided in this embodiment of this appli-
cation, if a STA in a BSS corresponding to at least one of the
AP 1 and the AP 3 keeps silent when the AP 2 sends the
beacon, it can be determined that interference to the beacon
frame of the AP 2 can be reduced. In other words, S901 and
S902 are not steps that need to be performed simultaneously.
Similarly, S904 and S905 are not steps that need to be
performed simultaneously, and S907 and S908 are not steps
that need to be performed simultaneously.

Optionally, the steps in this embodiment of this applica-
tion may further include the following step.

S910: The AP 1 may send a QTP-setup message to a STA
in the BSS of the AP 1 before a transmission time period of
a next beacon frame of the AP 2 arrives. A value of a quiet
period duration field is the transmission duration of the
beacon frame of the AP 2.

In another implementation provided in this application,
S901 and S910 performed by the AP 1 are not mandatory
steps. For example, the quiet time period indication infor-
mation carried in the QTP-setup message in S901 may
alternatively include a quiet period field. For example, a
value of the quiet period field may be a BI. In this case, the
STA in the BSS corresponding to the AP 1 may keep, after
receiving the QTP-setup message in S901, silent in an SSP
after an end moment of the QTP-setup message in S901, and
keep, after the end moment of the QTP-setup message in
S901, silent in an SSP at intervals of a BI. Referring to FIG.
9, an SSP after each QTP-setup message may be a beacon
transmission interval.

According to both of the foregoing two implementations,
any AP in the AP collaboration group can prohibit data
transmission in the BSS in the transmission time period of
the beacon frame of the other AP in the AP collaboration
group, thereby avoiding interference to the beacon frame of
the other AP. For details and technical effects of other
technical solutions in this embodiment of this application,
refer to descriptions in other embodiments of this applica-
tion.

Embodiment 4

Based on any one of the foregoing embodiments, before
step S401, the master AP may be further determined in the
following manner. The process of determining the master AP
may also be referred to as a master AP selection procedure.

In a master AP selection procedure, a convening AP may
send a convening request to a neighbor AP, to trigger the
neighbor AP to feed back information, and then select, based
on the received information, the master AP in the AP
collaboration group from the at least two APs including the
convening AP and the neighbor AP.

FIG. 10 is a schematic flowchart of a method for deter-
mining a master AP according to this application. As shown
in FIG. 10, a horizontal axis is a time axis. A process of
interaction between a convening AP and a neighbor AP may
include the following steps.

S1001: The convening AP sends a master AP selection
request message, to indicate the neighbor AP to feed back
information used to determine a master AP.
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In this application, the convening AP may send a con-
vening request by using the master AP selection request
message. For example, the convening AP may send the
master AP selection request message in a broadcast manner.

In this application, there may be at least two APs in a
preset area. The convening AP may be either of the at least
two APs, and the neighbor AP may be at least one other AP
in the at least two APs than the convening AP. Before
sending the master AP selection request message, the con-
vening AP may determine a neighbor AP in the preset area
corresponding to the convening AP. The neighbor AP deter-
mined before the master AP selection request message is
sent may be referred to as a neighbor AP known to the
convening AP.

For example, in this application, the information that the
convening AP indicates the neighbor AP to feed back may
include a quantity of neighbor APs, and a beacon period.

S1002: The neighbor AP sends a response message. The
response message is used to feed back the information used
to determine the master AP.

In this application, there may be one or more neighbor
APs that send response messages to the convening AP. Each
neighbor AP may send a response message to the convening
AP. The response message includes a quantity of neighbor
APs of each AP, a beacon period, and the like.

In this application, a plurality of neighbor APs may send
the response messages in an orthogonal frequency division
multiple access (OFDMA) manner, to save time. For
example, an OFDMA manner in which the neighbor AP
sends the response message may include two manners:
scheduling and contention.

It should be noted that, because the master AP selection
request message may be sent in the broadcast manner, the
neighbor AP that sends the response message to the con-
vening AP may be a neighbor AP known to the convening
AP, or may be a neighbor AP unknown to the convening AP.
The neighbor AP unknown to the convening AP may be
another AP than the neighbor AP known to the convening
AP, for example, an AP newly powered on in the preset area,
or an AP located at an edge of the preset area.

During actual application, the neighbor AP known to the
convening AP may send a response message in a scheduling
manner, and the neighbor AP unknown to the convening AP
may send a response message in a contention manner.

Using FIG. 10 as an example, the convening AP may be
an AP 1. Before sending the master AP selection request
message, the convening AP may determine that an AP 2, an
AP 3, and an AP 4 are located in the preset area, that is,
determine that known neighbor APs include the AP 2, the AP
3, and the AP 4. Then, when sending the master AP selection
request message, the convening AP may indicate, in the
master AP selection request message, time-frequency
resources scheduled for the AP 2, the AP 3, and the AP 4. In
addition, the convening AP may further indicate, in the
master AP selection request message, a time-frequency
resource that is used for contention and that is allocated to
the neighbor AP unknown to the convening AP. Then, the
neighbor APs known to the convening AP may send the
response messages by using the time-frequency resources
scheduled by the convening AP. As shown in FIG. 10, the AP
2, the AP 3, and the AP 4 each send the response message
by using the allocated time-frequency resource, and the
neighbor AP unknown to the convening AP may send, by
using the time-frequency resource used for contention, the
response message in the contention manner.
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S1003: The convening AP sends a master AP indication
message.

In this application, after receiving information, such as a
quantity of neighbor APs, fed back by at least one neighbor
AP, the convening AP may select, from a plurality of APs
including the convening AP and the at least one neighbor AP,
an AP having a largest quantity of neighbor APs as the
master AP based on the received quantity, fed back by the at
least one neighbor AP, of neighbor APs and a quantity that
is of neighbor APs and that corresponds to the convening AP.
In an example, the master AP may be the convening AP, or
may be any neighbor AP.

In this application, the convening AP may send the master
AP indication message in the broadcast manner.

In this application, the master AP indication message may
include an addr of the master AP. The addr of the master AP
may be at least one of the following information: a MAC
address of the master AP, a BSS ID of the master AP, a
virtual AP ID corresponding to the master AP, an ID of the
master AP in a PCP, an ID of the master AP in an AP cluster,
or a BSS color of the master AP.

S1004: The master AP sends a cooperation acknowledg-
ment message.

In this application, the master AP may send the coopera-
tion acknowledgment message in the broadcast manner.
When the convening AP and the master AP are not a same
AP, the master AP may send the cooperation acknowledg-
ment message to the convening AP. The cooperation
acknowledgment message may indicate that the master AP
has acknowledged an identity of the master AP in an AP
collaboration group. After the identity of the master AP is
acknowledged, an identity of an AP in the AP collaboration
group other than the master AP may be a secondary AP.
Then, the master AP may start to execute the step of
generating the indication information used to indicate the
transmission time period of the beacon frame of the at least
one secondary AP in the AP collaboration group.

In another implementation provided in this application, it
should be noted that step S1004 may not be a mandatory step
in this embodiment of this application. For example, when
the convening AP and the master AP are the same AP, the
convening AP may not need to send a cooperation acknowl-
edgment message by using an external message.

It should be noted that, in this implementation provided in
this application, the convening AP and the finally deter-
mined master AP may not be the same AP.

In an example, if the convening AP and the finally
determined master AP may not be the same AP, the conven-
ing AP may obtain a quantity that is of neighbor APs and that
corresponds to each of the at least two APs, for example,
may send the convening request; and then determine an AP
that is in the at least two APs and that corresponds to a
largest quantity of neighbor APs as the master AP in the AP
collaboration group corresponding to the at least two APs.
After selecting the master AP, the convening AP may send
a master AP acknowledgment indication to the selected
master AP and another neighbor AP, where the master AP
acknowledgment indication includes the addr of the master
AP. In addition, the convening AP may further determine a
BI. Correspondingly, after receiving the convening request
sent by the convening AP, the master AP may send, to the
convening AP, the quantity that is of the neighbor APs and
that corresponds to the master AP. Then, the master AP may
receive the master AP indication message sent by the con-
vening AP, where the master AP indication message is sent
by the convening AP to the AP having the largest quantity of
neighbor APs. Then, the master AP may send the coopera-
tion acknowledgment message to the convening AP.
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In another example, if the convening AP is the master AP
in step S401, before generating the indication information
used to indicate the transmission time period of the beacon
frame of the at least one secondary AP, the master AP may
perform the step in which the convening AP obtains the
quantity of neighbor APs of each of the at least two APs,
where the master AP is the AP having the largest quantity of
neighbor APs in the at least two APs.

It should be further noted that some or all APs in the AP
collaboration group may be APs in the at least two APs. In
an example, the APs in the AP collaboration group may be
all or partially the same as the APs in the at least two APs.
In an implementation, the convening AP may alternatively
not be an AP in the AP collaboration group.

This embodiment of this application provides an imple-
mentation of determining the master AP. For details and
technical effects of other technical solutions in this embodi-
ment of this application, refer to descriptions in other
embodiments of this application.

Embodiment 5

An embodiment of this application further provides a
method for determining an AP collaboration group. Based
on any one of the foregoing embodiments, before step 101,
the AP collaboration group may be further determined in the
following manner.

In an implementation of determining the AP collaboration
group, after a master AP is determined, the master AP may
trigger a neighbor AP to send a response message indicating
whether the neighbor AP is willing to join the AP collabo-
ration group. The neighbor AP may send the response
message indicating whether the neighbor AP is willing to
join the AP collaboration group. Then, the master AP sends,
to the neighbor AP, a collaboration group indication message
indicating to set up the AP collaboration group.

FIG. 11 is a schematic flowchart of a method for deter-
mining an AP collaboration group according to this appli-
cation. As shown in FIG. 11, a horizontal axis is a time axis.
A process of interaction between a master AP and a neighbor
AP may include the following steps.

S1101: The master AP sends an AP group setup request
message. The AP group setup request message is used to
trigger the neighbor AP to send a response message indi-
cating whether the neighbor AP is willing to join the AP
collaboration group.

In this application, after an identity of the master AP is
acknowledged, the master AP may indicate, in the AP group
setup request message, the neighbor AP to send the response
message in an OFDMA scheduling manner or an OFDMA
contention manner.

S1102: The neighbor AP sends the response message to
the master AP. The response message is used to indicate
whether the neighbor AP agrees to join the AP collaboration
group.

In this application, referring to FIG. 11, the neighbor AP
may send “ACK” to indicate that the neighbor AP agrees to
join the AP collaboration group, or may send “NAK” to
indicate that the neighbor AP disagrees to join the AP
collaboration group. Another AP may be an AP known to the
master AP or an AP unknown to the master AP. The known
AP may send a response message by using a time-frequency
resource pre-scheduled by the master AP, and may send an
ACK or a NAK in the scheduling manner. For example, the
known APs include an AP 2, an AP 3, and an AP 4 shown
in FIG. 11. The unknown AP may send a response message
by using a time-frequency resource that is reserved by the
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master AP and that is used for contention. If the unknown AP
may send an ACK in the contention manner, it indicates that
the unknown AP agrees to join the AP collaboration group.

S1103: The master AP sends a collaboration group indi-
cation message. The collaboration group indication message
is used to indicate to set up the AP collaboration group.

In this application, the master AP may send the collabo-
ration group indication message in the broadcast manner.
The collaboration group indication message may include a
member of the AP collaboration group and related informa-
tion of the AP collaboration group. The related information
of the AP collaboration group may include an identifier
(Group ID) of the AP collaboration group, an allocated AID,
a BI, and the like.

S1104: A secondary AP in the AP collaboration group
sends an acknowledgment message to the master AP.

In this application, the secondary AP may send the
acknowledgment message (ACK) to the master AP to indi-
cate that the collaboration group indication message is
received. The step in which the secondary AP sends the
acknowledgment message to the master AP is an optional
step. For example, as shown in FIG. 11, the secondary APs
may include an AP 2, an AP 3, an AP 4, and an AP 6. The
secondary APs may send acknowledgment messages by
using time-frequency resources scheduled by the master AP.

This embodiment of this application provides an imple-
mentation of determining the AP collaboration group in the
beacon frame transmission control method. For details and
technical effects of other technical solutions in this embodi-
ment of this application, refer to descriptions in other
embodiments of this application.

Embodiment 6

FIG. 12 is a schematic block diagram of an apparatus
1200 on a side of a master AP according to an embodiment
of this application. In an embodiment, the apparatus 1200
shown in FIG. 12 may correspond to the apparatus on the
side of the master AP in the foregoing method embodiments,
and may have any function of the master AP in the methods.
Optionally, the apparatus 1200 in this embodiment of this
application may be the master AP, or may be a chip in the
master AP. The apparatus 1200 may include a processing
module 1210 and a transceiver module 1220. Optionally, the
apparatus 1200 may further include a storage module 1230.

For example, the processing module 1210 may be con-
figured to perform step S401 in the foregoing method
embodiment.

The transceiver module 1220 may be configured to:
perform a step in step S402 or step S404 in the foregoing
method embodiment, or perform a step in step S501 in the
foregoing method embodiment, or perform a step in step
S601 in the foregoing method embodiment, or perform a
step in step S701 in the foregoing method embodiment, or
perform a step in step S901, step S904, or step S909 in the
foregoing method embodiment, or perform step S1001 or
step S1002, or perform step S1101 or step S1102, or receive
the master AP selection request message sent in step S1001,
or receive the master AP indication message sent in S1003.

It should be understood that, the apparatus 1200 accord-
ing to this embodiment of this application may correspond
to the master AP in the methods of the foregoing embodi-
ments, and the foregoing management operations and/or
functions of the modules and other management operations
and/or functions of the modules in the apparatus 1200 are
intended to implement corresponding steps in the foregoing
methods. For brevity, details are not described herein again.
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Alternatively, the apparatus 1200 may be configured as a
universal processing system, which, for example, is gener-
ally referred to as a chip. The processing module 1210 may
include one or more processors that provide a processing
function. For example, the transceiver module 1220 may be
an input/output interface, a pin, or a circuit. The input/output
interface may be configured to be responsible for informa-
tion interaction between the chip system and the outside. For
example, the input/output interface may process a response
message, a master AP selection request message, a master
AP indication message, an acknowledgment message, and
the like that are input to the chip by another module located
outside the chip. The processing module may execute a
computer-executable instruction stored in the storage mod-
ule, to implement a function of the master AP in the
foregoing method embodiments. In an example, the storage
module 1230 optionally included in the apparatus 1200 may
be a storage unit in the chip, such as a register or a cache.
Alternatively, the storage module 1230 may be a storage unit
located outside the chip, such as a read-only memory
(ROM), another type of static storage device that can store
static information and an instruction, or a random access
memory (RAM).

In another example, FIG. 13 is a schematic block diagram
of another communications apparatus 1300 on a side of a
master AP according to an embodiment of this application.
The apparatus 1300 in this embodiment of this application
may be the master AP in the foregoing method embodi-
ments, and the apparatus 1300 may be configured to perform
some or all functions of the master AP in the foregoing
method embodiments. The apparatus 1300 may include a
processor 1310, a baseband circuit 1313, a radio frequency
circuit 1340, and an antenna 1350. Optionally, the apparatus
1300 may further include a memory 1320. All the compo-
nents of the apparatus 1300 are coupled together by using a
bus 1360. The bus 1360 includes a data bus, and further
includes a power bus, a control bus, and a status signal bus.
However, for a clear description, various buses are marked
as the bus 1360 in the figure.

The processor 1310 may be configured to: control the
master AP, and perform processing that is performed by the
master AP in the foregoing embodiments. The processor
1310 may perform processing processes related to the mas-
ter AP in the foregoing method embodiments and/or may be
used for other processes of the technology described in this
application, and may further run an operating system, man-
age the bus, and execute a program or an instruction stored
in the memory.

The baseband circuit 1313, the radio frequency circuit
1340, and the antenna 1350 may be configured to support
information receiving and sending between the master AP
and the station in the foregoing embodiments, to support
wireless communication between the master AP and another
node. In an example, a measurement result sent by the
station is received by using the antenna 1350, processed by
the radio frequency circuit 1340 through processing such as
filtering, amplification, down-conversion, and digitization,
processed by the baseband circuit 1313 through baseband
processing such as decoding and protocol-based data decap-
sulation, and processed by the processor 1310, to restore
service data and signaling information that are sent by the
station. In still another example, a station group setup
feedback message sent by the master AP may be processed
by the processor 1310, processed by the baseband circuit
1313 through baseband processing such as protocol-based
encapsulation and encoding, further processed by the radio
frequency circuit 1340 through radio frequency processing
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such as analog conversion, filtering, amplification, and up-
conversion, and sent to the master AP by using the antenna
1350.

The memory 1320 may be configured to store program
code and data of the master AP, and the memory 1320 may
be the storage module 1230 in FIG. 12. It can be understood
that the baseband circuit 1313, the radio frequency circuit
1340, and the antenna 1350 may be further configured to
support communication between the master AP and another
network entity, for example, communication between the
master AP and a network element on a core network side. In
FIG. 13, the memory 1320 is shown as separated from the
processor 1310. However, it is readily figured out by a
person skilled in the art that the memory 1320 or any portion
thereof may be located outside the apparatus 1300. For
example, the memory 1320 may include a transmission
cable and/or a computer product separated from a wireless
node. These media may be accessed by the processor 1310
by using the bus 1360. Alternatively, the memory 1320 or
any portion thereof may be integrated into the processor
1310, for example, may be a cache and/or a general purpose
register.

It may be understood that, FIG. 13 merely shows a
simplified design of the master AP. For example, during
actual application, the master AP may include any quantity
of transmitters, receivers, processors, memories, and the
like, and all master APs that can implement the disclosure
fall within the protection scope thereof.

FIG. 14 is a schematic block diagram of an apparatus
1400 on a side of a secondary AP according to an embodi-
ment of this application. In an embodiment, the apparatus
1400 shown in FIG. 14 may correspond to the apparatus on
the side of the secondary AP in the foregoing method
embodiments, and may have any function of the secondary
AP in the methods. Optionally, the apparatus 1400 in this
embodiment of this application may be the secondary AP, or
may be a chip in the secondary AP. The apparatus 1400 may
include a processing module 1410 and a transceiver module
1420. Optionally, the apparatus 1400 may further include a
storage module 1430.

For example, the processing module 1410 may be con-
figured to perform step S405 in the foregoing method
embodiment.

The transceiver module 1420 may be configured to:
receive the signaling or data sent in step S402 in the
foregoing method embodiment, or perform step S403 and
step S405; or may be configured to: receive the signaling or
data sent in step S501 in the foregoing method embodiment,
or perform step S502 or step S503; or may be configured to:
receive the signaling or data sent in step S601 in the
foregoing method embodiment, or perform step S602 or step
S603; or may be configured to: receive the signaling or data
sent in step S701 in the foregoing method embodiment, or
perform step S702 or step S703; or may be configured to
perform step S903, step S905, or step S907; or may be
configured to perform step S902, step S906, or step S908; or
may be configured to: receive the signaling or data sent in
step S1001 or step S1003 in the foregoing method embodi-
ment, or perform step S1002 or step S1004; or may be
configured to: receive the signaling or data sent in step
S1101 or step S1103 in the foregoing method embodiment,
or perform step S1102 or step S1104.

It should be understood that, the apparatus 1400 accord-
ing to this embodiment of this application may correspond
to the secondary AP in the methods of the foregoing embodi-
ments, and the foregoing management operations and/or
functions of the modules and other management operations
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and/or functions of the modules in the apparatus 1400 are
intended to implement corresponding steps in the foregoing
methods. For brevity, details are not described herein again.

Alternatively, the apparatus 1400 may be configured as a
universal processing system, which, for example, is gener-
ally referred to as a chip. The processing module 1410 may
include one or more processors that provide a processing
function. For example, the transceiver module 1420 may be
an input/output interface, a pin, or a circuit. The input/output
interface may be configured to be responsible for informa-
tion interaction between the chip system and the outside. For
example, the input/output interface may process a response
message, a master AP selection request message, a coop-
eration acknowledgment message, an AP group setup
request message, a collaboration group indication message,
and a master AP indication message that are input to the chip
by another module located outside the chip. The processing
module may execute a computer-executable instruction
stored in the storage module, to implement a function of the
secondary AP in the foregoing method embodiments. In an
example, the storage module 1430 optionally included in the
apparatus 1400 may be a storage unit in the chip, such as a
register or a cache. Alternatively, the storage module 1430
may be a storage unit located outside the chip, such as a
read-only memory (ROM), another type of static storage
device that can store static information and an instruction, or
a random access memory (RAM).

In another example, FIG. 15 is a schematic block diagram
of another communications apparatus 1500 on a side of a
secondary AP according to an embodiment of this applica-
tion. The apparatus 1500 in this embodiment of this appli-
cation may be the secondary AP in the foregoing method
embodiments, and the apparatus 1500 may be configured to
perform some or all functions of the secondary AP in the
foregoing method embodiments. The apparatus 1500 may
include a processor 1510, a baseband circuit 1515, a radio
frequency circuit 1540, and an antenna 1550. Optionally, the
apparatus 1500 may further include a memory 1520. All the
components of the apparatus 1500 are coupled together by
using a bus 1560. The bus 1560 includes a data bus, and
further includes a power bus, a control bus, and a status
signal bus. However, for a clear description, various buses
are marked as the bus 1560 in the figure.

The processor 1510 may be configured to: control the
secondary AP, and perform processing that is performed by
the secondary AP in the foregoing embodiments. The pro-
cessor 1510 may perform processing processes related to the
secondary AP in the foregoing method embodiments and/or
may be used for other processes of the technology described
in this application, and may further run an operating system,
manage the bus, and execute a program or an instruction
stored in the memory.

The baseband circuit 1515, the radio frequency circuit
1540, and the antenna 1550 may be configured to support
information receiving and sending between the secondary
AP and the station in the foregoing embodiments, to support
wireless communication between the secondary AP and
another node. In an example, a measurement result sent by
the station is received by using the antenna 1550, processed
by the radio frequency circuit 1540 through processing such
as filtering, amplification, down-conversion, and digitiza-
tion, processed by the baseband circuit 1515 through base-
band processing such as decoding and protocol-based data
decapsulation, and processed by the processor 1510, to
restore service data and signaling information that are sent
by the station. In still another example, a station group setup
feedback message sent by the secondary AP may be pro-
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cessed by the processor 1510, processed by the baseband
circuit 1515 through baseband processing such as protocol-
based encapsulation and encoding, further processed by the
radio frequency circuit 1540 through radio frequency pro-
cessing such as analog conversion, filtering, amplification,
and up-conversion, and sent to the secondary AP by using
the antenna 1550.

The memory 1520 may be configured to store program
code and data of the secondary AP, and the memory 1520
may be the storage module 1430 in FIG. 14. It can be
understood that the baseband circuit 1515, the radio fre-
quency circuit 1540, and the antenna 1550 may be further
configured to support communication between the second-
ary AP and another network entity, for example, communi-
cation between the secondary AP and a network element on
a core network side. In FIG. 15, the memory 1520 is shown
as separated from the processor 1510. However, it is readily
figured out by a person skilled in the art that the memory
1520 or any portion thereof may be located outside the
apparatus 1500. For example, the memory 1520 may include
a transmission cable and/or a computer product separated
from a wireless node. These media may be accessed by the
processor 1510 by using the bus 1560. Alternatively, the
memory 1520 or any portion thereof may be integrated into
the processor 1510, for example, may be a cache and/or a
general purpose register.

It may be understood that, FIG. 15 merely shows a
simplified design of the secondary AP. For example, during
actual application, the secondary AP may include any quan-
tity of transmitters, receivers, processors, memories, and the
like, and all secondary APs that can implement the disclo-
sure fall within the protection scope thereof.

FIG. 16 is a schematic block diagram of an apparatus
1600 on a side of a convening AP according to an embodi-
ment of this application. In an embodiment, the apparatus
1600 shown in FIG. 16 may correspond to the apparatus on
the side of the convening AP in the foregoing method
embodiments, and may have any function of the convening
AP in the methods. Optionally, the apparatus 1600 in this
embodiment of this application may be the convening AP, or
may be a chip in the convening AP. The apparatus 1600 may
include a processing module 1610 and a transceiver module
1620. Optionally, the apparatus 1600 may further include a
storage module 1630. It should be noted that the convening
AP may be either of at least two APs or any AP in an AP
collaboration group. For example, the convening AP may be
the master AP or the first AP in the foregoing methods.

For example, the processing module 1610 may be con-
figured to perform step S1001 in the foregoing method
embodiment.

The transceiver module 1620 may be configured to per-
form step S1001 or step S1003; or may be configured to
receive the signaling or data sent in the S1002 or S1004 in
the foregoing method embodiment. It should be noted that,
if the convening AP is the master AP in the foregoing
method embodiments, the transceiver module 1620 may be
further configured to perform the steps performed by the
transceiver module 1320; or if the convening AP is the
secondary AP in the foregoing method embodiments, the
transceiver module 1620 may be further configured to
perform the steps performed by the transceiver module
1520.

It should be understood that, the apparatus 1600 accord-
ing to this embodiment of this application may correspond
to the convening AP in the methods of the foregoing
embodiments, and the foregoing management operations
and/or functions of the modules and other management
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operations and/or functions of the modules in the apparatus
1600 are intended to implement corresponding steps in the
foregoing methods. For brevity, details are not described
herein again.

Alternatively, the apparatus 1600 may be configured as a
universal processing system, which, for example, is gener-
ally referred to as a chip. The processing module 1610 may
include one or more processors that provide a processing
function. For example, the transceiver module 1620 may be
an input/output interface, a pin, or a circuit. The input/output
interface may be configured to be responsible for informa-
tion interaction between the chip system and the outside. For
example, the input/output interface may process a response
message and a cooperation acknowledgment message that
are input to the chip by another module located outside the
chip. The processing module may execute a computer-
executable instruction stored in the storage module, to
implement a function of the convening AP in the foregoing
method embodiments. In an example, the storage module
1630 optionally included in the apparatus 1600 may be a
storage unit in the chip, such as a register or a cache.
Alternatively, the storage module 1630 may be a storage unit
located outside the chip, such as a read-only memory
(ROM), another type of static storage device that can store
static information and an instruction, or a random access
memory (RAM).

In another example, FIG. 17 is a schematic block diagram
of another communications apparatus 1700 on a side of a
convening AP according to an embodiment of this applica-
tion. The apparatus 1700 in this embodiment of this appli-
cation may be the convening AP in the foregoing method
embodiments, and the apparatus 1700 may be configured to
perform some or all functions of the convening AP in the
foregoing method embodiments. The apparatus 1700 may
include a processor 1710, a baseband circuit 1717, a radio
frequency circuit 1740, and an antenna 1750. Optionally, the
apparatus 1700 may further include a memory 1720. All the
components of the apparatus 1700 are coupled together by
using a bus 1760. The bus 1760 includes a data bus, and
further includes a power bus, a control bus, and a status
signal bus. However, for a clear description, various buses
are marked as the bus 1760 in the figure.

The processor 1710 may be configured to: control the
convening AP, and perform processing that is performed by
the convening AP in the foregoing embodiments. The pro-
cessor 1710 may perform processing processes related to the
convening AP in the foregoing method embodiments and/or
may be used for other processes of the technology described
in this application, and may further run an operating system,
manage the bus, and execute a program or an instruction
stored in the memory.

The baseband circuit 1717, the radio frequency circuit
1740, and the antenna 1750 may be configured to support
information receiving and sending between the convening
AP and the station in the foregoing embodiments, to support
wireless communication between the convening AP and
another node. In an example, a measurement result sent by
the station is received by using the antenna 1750, processed
by the radio frequency circuit 1740 through processing such
as filtering, amplification, down-conversion, and digitiza-
tion, processed by the baseband circuit 1717 through base-
band processing such as decoding and protocol-based data
decapsulation, and processed by the processor 1710, to
restore service data and signaling information that are sent
by the station. In still another example, a station group setup
feedback message sent by the convening AP may be pro-
cessed by the processor 1710, processed by the baseband
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circuit 1717 through baseband processing such as protocol-
based encapsulation and encoding, further processed by the
radio frequency circuit 1740 through radio frequency pro-
cessing such as analog conversion, filtering, amplification,
and up-conversion, and sent to the convening AP by using
the antenna 1750.

The memory 1720 may be configured to store program
code and data of the convening AP, and the memory 1720
may be the storage module 1630 in FIG. 16. It can be
understood that the baseband circuit 1717, the radio fre-
quency circuit 1740, and the antenna 1750 may be further
configured to support communication between the conven-
ing AP and another network entity, for example, communi-
cation between the convening AP and a network element on
a core network side. In FIG. 17, the memory 1720 is shown
as separated from the processor 1710. However, it is readily
figured out by a person skilled in the art that the memory
1720 or any portion thereof may be located outside the
apparatus 1700. For example, the memory 1720 may include
a transmission cable and/or a computer product separated
from a wireless node. These media may be accessed by the
processor 1710 by using the bus 1760. Alternatively, the
memory 1720 or any portion thereof may be integrated into
the processor 1710, for example, may be a cache and/or a
general purpose register.

It may be understood that, FIG. 17 merely shows a
simplified design of the convening AP. For example, during
actual application, the convening AP may include any quan-
tity of transmitters, receivers, processors, memories, and the
like, and all convening APs that can implement the disclo-
sure fall within the protection scope thereof.

An embodiment of this application further provides a
computer-readable storage medium. The computer-readable
storage medium stores an instruction, and the instruction
may be executed by one or more processors in a processing
circuit. When the instruction is run on a computer, the
computer is enabled to perform the methods in the foregoing
aspects.

An embodiment of this application further provides a chip
system. The chip system includes a processor, configured to
support a distributed unit, a centralized unit, and a master
AP, a secondary AP, or a convening AP in implementing a
function in the foregoing embodiments, for example, gen-
erating or processing data and/or information in the forego-
ing methods.

In a possible design, the chip system may further include
a memory. The memory is configured to store program
instructions and data for the distributed unit, the centralized
unit, and the master AP, the secondary AP, or the convening
AP. The chip system may include a chip, or may include a
chip and another discrete component.

An embodiment of this application further provides a
processor, configured to be coupled to a memory. The
processor is configured to perform the method and the
function of the master AP in any one of the foregoing
embodiments.

An embodiment of this application further provides a
processor, configured to be coupled to a memory. The
processor is configured to perform the method and the
function of the secondary AP in any one of the foregoing
embodiments.

An embodiment of this application further provides a
processor, configured to be coupled to a memory. The
processor is configured to perform the method and the
function of the convening AP in any one of the foregoing
embodiments.
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An embodiment of this application further provides a
computer program product including an instruction. When
the computer program product runs on a computer, the
computer is enabled to perform the method and the function
of the master AP in any one of the foregoing embodiments.

An embodiment of this application further provides a
computer program product including an instruction. When
the computer program product runs on a computer, the
computer is enabled to perform the method and the function
of the secondary AP in any one of the foregoing embodi-
ments.

An embodiment of this application further provides a
computer program product including an instruction. When
the computer program product runs on a computer, the
computer is enabled to perform the method and the function
of the convening AP in any one of the foregoing embodi-
ments.

An embodiment of this application further provides a
wireless communications system. The system includes the
master AP and the at least one secondary AP in the foregoing
embodiments.

An embodiment of this application further provides a
wireless communications system. The system includes the
convening AP and the at least one other AP in the foregoing
embodiments.

All or some of the foregoing embodiments may be
implemented by using software, hardware, firmware, or any
combination thereof. When software is used to implement
the embodiments, all or some of the embodiments may be
implemented in a form of a computer program product. The
computer program product includes one or more computer
instructions. When the computer program instructions are
loaded and executed on a computer, all or some of the
procedures or functions according to this application are
generated. The computer may be a general-purpose com-
puter, a special-purpose computer, a computer network, or
another programmable apparatus. The computer instructions
may be stored in the computer-readable storage medium or
may be transmitted from a computer-readable storage
medium to another computer-readable storage medium. For
example, the computer instructions may be transmitted from
a website, computer, server, or data center to another web-
site, computer, server, or data center in a wired (for example,
a coaxial cable, an optical fiber, or a digital subscriber line)
or wireless (for example, infrared, radio, or microwave)
manner. The computer-readable storage medium may be any
usable medium accessible by a computer, or a data storage
device, such as a server or a data center, integrating one or
more usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a
magnetic tape), an optical medium (for example, a DVD), a
semiconductor medium (for example, a solid-state drive
(Solid State Disk)), or the like.

What is claimed is:
1. A beacon frame transmission control method for an
access point (AP) collaboration group including a plurality
of APs, the method comprising:
generating, by a master AP of the AP collaboration group,
indication information used to indicate a transmission
time period of a second beacon frame of a secondary
AP of the AP collaboration group; and

sending, by the master AP, the indication information to
the secondary AP by sending, by the master AP, a first
beacon frame within a beacon interval (BI) of the
master AP, wherein the first beacon frame comprises
the indication information, wherein
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the transmission time periods of beacon frames of the
plurality of APs in the AP collaboration group are
different, wherein

the indication information comprises a time interval and

identification information that is used to indicate the
secondary AP, the identification information further
comprises a location identifier of the secondary AP in
the AP collaboration group, and wherein

the time interval is in a one-to-one correspondence with

the secondary AP, and the time interval is used to
indicate a time difference between a transmission time
point of the second beacon frame of the secondary AP
and an end time point of the first beacon frame.

2. The method according to claim 1, wherein the beacon
interval (BI) comprises N equal time periods, wherein N-1
is equal to a quantity of secondary APs in the AP collabo-
ration group; a transmission time period of the first beacon
frame corresponds to a first time period in the N time
periods; and (N-1) equal time periods in the N time periods
other than the first time period are in a one-to-one corre-
spondence with the plurality of APs of the AP collaboration
group.

3. The method according to claim 2, wherein the indica-
tion information comprises a list, the list comprises the
plurality of APs of the AP collaboration group, the list
further comprises an identifier used to indicate each AP of
the AP collaboration group, and a location of each identifier
in the list is in a one-to-one correspondence with the (N-1)
equal time periods; and the transmission time period of the
second beacon frame of the secondary AP is an equal time
period corresponding to the location of the identifier of the
secondary AP in the list.

4. A beacon frame transmission control method, compris-
ing:

receiving, by a target secondary access point (AP) of an

AP collaboration group comprising a plurality of APs,
indication information that is sent by a master AP of the
same AP collaboration group, and that is used to
indicate a transmission time period of a second beacon
frame of another secondary AP of the same AP col-
laboration group by receiving, by the target secondary
AP, the first beacon frame sent by the master AP,
wherein the first beacon frame comprises the indication
information, and the indication information is used to
indicate a transmission time period of the second
beacon frame; and

sending, by the target secondary AP, a beacon frame of the

target secondary AP in the transmission time period,
indicated by the indication information, of the beacon
frame, wherein

the transmission time periods of beacon frames of the

plurality of APs in the AP collaboration group are
different, wherein

the indication information comprises a time interval and

identification information that is used to indicate the
secondary AP, the identification information further
comprises a location identifier of the secondary AP in
the AP collaboration group, and wherein

the time interval is in a one-to-one correspondence with

the secondary AP, and the time interval is used to
indicate a time difference between a transmission time
point of the second beacon frame of the secondary AP
and an end time point of the first beacon frame.

5. The method according to claim 4, wherein a beacon
interval (BI) comprises N equal time periods, wherein N-1
is equal to a quantity of secondary APs in the AP collabo-
ration group; a transmission time period of the first beacon
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frame corresponds to a first time period in the N time
periods; and (N-1) equal time periods in the N time periods
other than the first time period are in a one-to-one corre-
spondence with the plurality of APs of the AP collaboration
group.

6. The method according to claim 5, wherein the indica-
tion information comprises a list, the list comprises the
plurality of APs of the AP collaboration group, the list
further comprises an identifier used to indicate each AP of
the AP collaboration group, and a location of each identifier
in the list is in a one-to-one correspondence with the (N-1)
equal time periods; and the transmission time period of the
second beacon frame of the secondary AP is an equal time
period corresponding to the location of the identifier of the
secondary AP in the list.

7. A beacon frame transmission control apparatus, located
on a side of a master access point (AP), the master AP being
one AP of a plurality of APs of an AP collaboration group,
wherein the apparatus comprises:

a processor, configured to generate indication information
used to indicate a transmission time period of a second
beacon frame of a secondary AP of the AP collaboration
group, and further configured to send a first beacon
frame within a beacon interval (BI) of the master AP,
wherein the first beacon frame comprises the indication
information, and the indication information is used to
indicate a transmission time period of the second
beacon frame, wherein

the indication information comprises a time interval and
identification information that is used to indicate the
secondary AP, the identification information further
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comprises a location identifier of the secondary AP in
the AP collaboration group, and wherein

the time interval is in a one-to-one correspondence with

the secondary AP, and the time interval is used to
indicate a time difference between a transmission time
point of the second beacon frame of the secondary AP
and an end time point of the first beacon frame; and

a transceiver, configured to send the indication informa-

tion to the secondary AP, and the transmission time
periods of beacon frames of the plurality of APs in the
AP collaboration group are different.

8. The apparatus according to claim 7, wherein the beacon
interval (BI) comprises N equal time periods, wherein N-1
is equal to a quantity of secondary APs in the AP collabo-
ration group; a transmission time period of the first beacon
frame corresponds to a first time period in the N time
periods; and (N-1) equal time periods in the N time periods
other than the first time period are in a one-to-one corre-
spondence with the plurality of APs of the AP collaboration
group.

9. The apparatus according to claim 8, wherein the
indication information comprises a list, the list comprises
the plurality of APs of the AP collaboration group, the list
further comprises an identifier used to indicate each AP of
the AP collaboration group, and a location of each identifier
in the list is in a one-to-one correspondence with the (N-1)
equal time periods; and the transmission time period of the
second beacon frame of the secondary AP is an equal time
period corresponding to the location of the identifier of the
secondary AP in the list.
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