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ABSTRACT

The present invention discloses a method and an apparatus for indicating a channel in a
wireless local area network WLAN. A sending station generates and sends a physical protocol
data unit PPDU, the PPDU includes a preamble field and a data field, a high efficiency signal
field HE-SIG-A of the preamble field includes a bandwidth identifier and a channel bonding
identifier, and the channel bonding identifier is used to indicate whether a data transmission
channel is continuous in a frequency domain. In the foregoing manner, a discontinuous
channel in a frequency domain in a wireless local area network is indicated, an available

channel for data transmission is improved, and a system throughput is increased.
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METHOD AND APPARATUS FOR INDICATING CHANNEL IN
WIRELESS LOCAL AREA NETWORK

TECHNICAL FIELD

[0001] The present invention relates to the ficld of communications technologies, and in
particular, to a method and an apparatus for indicating a channel in a wireless local area

network.

BACKGROUND

[0002] As wireless local area network (WLAN) standards evolve, a WLAN system
obtains a higher transmission rate by using higher bandwidth. In the standards, 20 MHz is
usually used as a basic bandwidth unit. A bandwidth of 20 MHz is used in the 802.11a. The
bandwidth is increased to 40 MHz in the 802.11n, and is increased to 80 MHz and 160 MHz
in the 802.11ac. When the bandwidth is greater than 20 MHz, one 20 MHz channel is a
primary 20 MHz channel, and a remaining 20 MHz channel is a secondary channel. In the
current standards, when a station accesses a channel, a primary 20 MHz channel needs to be
included. That is, when the primary 20 MHz channel is occupied, even if another channel is
idle, the channel cannot be used. A channel bandwidth defined in the current standards has
four modes: 20 MHz, 40 MHz, 80 MHz, and 160 (80+80) MHz.

[0003] In the next-generation WLAN standard 802.11ax, an intensive deployment
scenario is mainly studied, and a study emphasis is turned from a peak throughput increment
to spectral efficiency improvement. For a scenario in which stations supporting different
WLAN standards intensively coexist, for example, for a scenario in which a station supporting
802.11n and a station supporting 802.11ax are intensively deployed, as shown in FIG. 1, each
channel in FIG. 1 has a bandwidth of 20 MHz, an 802.11n station performs transmission by
using a bandwidth of 20 MHz, and a spectrum is cut during narrowband transmission
performed by the 802.11n station, causing channels available to an 802.11ax station to be

discontinuous.
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[0004] However, existing WLAN standards are short of an indication of a discontinuous

channel in a frequency domain.

SUMMARY

[0005] In view of this, the present invention provides a method and an apparatus for
indicating a channel in a wireless local area network, so as indicate a discontinuous channel in
a frequency domain.

[0006] According to one aspect, the present invention provides a method for indicating a
channel in a wireless local area network WLAN. The method for indicating a channel is
applied to a downlink between an access point and a station. The method for indicating a
channel is performed by the access point, and is applied to a downlink multiuser transmission
scenario between the access point and multiple stations. In the method for indicating a channel,
a physical protocol data unit PPDU is first generated. The PPDU includes a preamble field
and a data field, a high efficiency signal field HE-SIG-A of the preamble field includes a
bandwidth identifier and a channel bonding identifier, and the channel bonding identifier is
used to indicate whether a data transmission channel is continuous in a frequency domain.
Then, the PPDU is sent.

[0007] Specifically, if the channel bonding identifier is a first value, the data transmission
channel is continuous in the frequency domain; or if the channel bonding identifier is a second
value, the data transmission channel includes multiple discontinuous channels in the
frequency domain.

[0008] In a possible implementation, if the channel bonding identifier is the first value,
and the bandwidth identifier is a first value, the data transmission channel includes a primary
20 MHz channel; if the channel bonding identifier is the first value, and the bandwidth
identifier is a second value, the data transmission channel includes a primary 20 MHz channel
and a secondary 20 MHz channel; if the channel bonding identifier is the first value, and the
bandwidth identifier is a third value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the channel
bonding identifier is the first value, and the bandwidth identificr is a fourth value, the data

transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, a

2
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secondary 40 MHz channel, and a secondary 80 MHz channel; if the channel bonding
identifier is the second value, and the bandwidth identifier is a first value, the data
transmission channel includes primary 20 MHz and a secondary 40 MHz channel; if the
channel bonding identifier is the second value, and the bandwidth identifier is a second value,
the data transmission channel includes a primary 20 MHz channel and a secondary 80 MHz
channcl; if the channel bonding identificr is the second value, and the bandwidth identifier is a
third value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 80 MHz channel; or if the channel bonding identifier is the
second value, and the bandwidth identifier is a fourth value, the data transmission channel
includes a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz
channel.

[0009] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; if
the bandwidth identifier is a fourth value, and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or if the bandwidth
identifier is a fourth value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.

[0010] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
sccond value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identificr is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth

3

CA 3014366 2018-08-30



10

15

20

25

30

84401911

identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; if
the bandwidth identifier is a fourth value, and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a seccondary 80 MHz channel; or if the bandwidth
identifier is a fourth valuc, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 80 MHz channel.
[0011] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; it
the bandwidth identifier is a fourth value. and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or if the bandwidth
identifier is a fourth value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 80 MHz chanhel.

[0012] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel;

or if the bandwidth identifier is a fourth value, the data transmission channel includes a
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primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.

[0013] According to another aspect, the present invention provides an apparatus for
indicating a channel in a wireless local area network WLAN. The apparatus for indicating a
channel is an access point, and is applied to a downlink multiuser transmission scenario
between the access point and multiple stations. The apparatus for indicating a channel
includes a baseband circuit and a radio frequency circuit. The baseband circuit is configured
to generate a physical protocol data unit PPDU. The PPDU includes a preamble field and a
data field, a high cfficicncy signal field HE-SIG-A of the preamble field includes a bandwidth
identifier and a channel bonding identifier, and the channel bonding identifier is used to
indicate whether a data transmission channel is continuous in a frequency domain. The radio
frequency circuit is configured to send the PPDU.

[0014] Specifically, if the channel bonding identifier is a first value, the data transmission
channel is continuous in the frequency domain; or if the channel bonding identifier is a second
value, the data transmission channel includes multiple discontinuous channels in the
frequency domain.

[0015] In a possible implementation, if the channel bonding identifier is the first value,
and the bandwidth identifier is a first value, the data transmission channel includes a primary
20 MHz channel; if the channel bonding identifier is the first value, and the bandwidth
identifier is a second value, the data transmission channel includes a primary 20 MHz channel
and a secondary 20 MHz channel; if the channel bonding identifier is the first value, and the
bandwidth identifier is a third value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the channel
bonding identifier is the first value, and the bandwidth identifier is a fourth value, the data
transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, a
secondary 40 MHz channel, and a secondary 80 MHz channel; if the channel bonding
identifier is the second value, and the bandwidth identifier is a first value, the data
transmission channel includes primary 20 MIz and a sccondary 40 MIlz channel; if the
channel bonding identifier is the second value, and the bandwidth identificr is a second value,
the data transmission channel includes a primary 20 MHz channel and a secondary 80 MHz
channel; if the channel bonding identifier is the second value, and the bandwidth identifier is a

5
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third value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 80 MHz channel; or if the channel bonding identifier is the
second value, and the bandwidth identifier is a fourth value, the data transmission channel
includes a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz
channel.

[0016] In a possible implementation, if the bandwidth identificr is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
sccondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; if
the bandwidth identifier is a fourth value, and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or if the bandwidth
identifier is a fourth value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.

[0017] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; if
the bandwidth identifier is a fourth value, and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz

channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or if the bandwidth

CA 3014366 2018-08-30



10

15

20

25

30

84401911

identifier is a fourth value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 80 MHz channel.
[0018] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel; if
the bandwidth identifier is a fourth value, and the channel bonding identifier is the first value,
the data transmission channel includes a primary 20 MIz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or if the bandwidth
identifier is a fourth value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, and a
secandary 80 MHz channel.

[0019] In a possible implementation, if the bandwidth identifier is a first value, the data
transmission channel includes a primary 20 MHz channel; if the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel; if the bandwidth identifier is a third value, and the channel
bonding identifier is the first value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel; if the bandwidth
identifier is a third value, and the channel bonding identifier is the second value, the data
transmission channel includes a primary 20 MHz channel and a secondary 40 MHz channel;
or if the bandwidth identifier is a fourth value, the data transmission channel includes a
primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.

[0020] According to another aspect of the present disclosure, there is provided a method
for indicating a channel in a wireless local area network WLAN, comprising: generating a
physical protocol data unit PPDU, wherein the PPDU comprises a preamble field and a data
field, a high efficiency signal field HE-SIG-A of the preamble field comprises a bandwidth

7
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identifier and a channel bonding identifier, and the channel bonding identifier is used to
indicate whether a data transmission channel is continuous in a frequency domain; and
sending the PPDU.

[0021] According to another aspect of the present disclosure, there is provided an
apparatus for indicating a channel in a wireless local area network WLAN, comprising: a
baseband circuit, configured to generate a physical protocol data unit PPDU, wherein the
PPDU comprises a preamble field and a data field, a high efficiency signal field HE-SIG-A of
the preamble field comprises a bandwidth identifier and a channel bonding identifier, and the
channel bonding identifier is used to indicate whether a data transmission channel is
continuous in a frequency domain; and a radio frequency circuit, configured to send the
PPDU.

[0022] According to another aspect of the present disclosure, there is provided a method
for indicating a channel in a wireless local area network (WLAN), comprising: generating a
physical protocol data unit (PPDU), wherein the PPDU includes a preamble field and a data
field, a high efficiency signal field (HE-SIG-A) of the preamble field includes a bandwidth
identifier; and the bandwidth identifier is used to indicate a data transmission channel, the
bandwidth identifier includes at least three bits; and sending the PPDU.

[0023] According to another aspect of the present disclosure, there is provided an
apparatus for indicating a channel in a wireless local area network, (WLAN) comprising: a
baseband circuit, configured to generate a physical protocol data unit (PPDU), wherein the
PPDU includes a preamble field and a data field, a high efficiency signal field (HE-SIG-A) of
the preamble field includes a bandwidth identifier; and the bandwidth identifier is used to
indicate a data transmission channel, the bandwidth identifier includes at least three bits; a
radio frequency circuit, configured to send the PPDU.

[0023a] Another aspect of the present disclosure relates to a method for indicating a
channel in a wireless local area network (WLAN), comprising: generating a physical protocol
data unit (PPDU), wherein the PPDU includes a preamble field and a data field, a high
efficiency signal (HE-SIG) field of the preamble field includes a bandwidth identifier; and
sending the PPDU; wherein the bandwidth identifier is used to indicate a data transmission
channel of the PPDU, and the bandwidth identifier includes three bits; wherein when the

bandwidth identifier is a first value, the first value indicates a first mode of the data
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transmission channel in a channel with an 80 MHz bandwidth; in the first mode, a primary 20
MHz channel and a secondary 40 MHz channel are included in the data transmission channel,
and wherein when the bandwidth identifier is a second value, the second value indicates a
second mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the
second mode, the primary 20 MHz channel, a secondary 20 MHz channel, and one 20 MHz
channel of the secondary 40 MHz channel are included in the data transmission channel.
[0023b] Another aspect of the present disclosure relates to a method for indicating a
channel in a wireless local area network (WLAN), comprising: generating a physical protocol
data unit (PPDU), wherein the PPDU includes a preamble field and a data field, a high
efficiency signal (HE-SIG) field of the preamble field includes a bandwidth identifier; and
sending the PPDU; wherein the bandwidth identifier is used to indicate a data transmission
channel of the PPDU, and the bandwidth identifier includes three bits; wherein when the
bandwidth identifier is a third value, the third value indicates a third mode of the data
transmission channel in a channel with a 160 MHz bandwidth; in the third mode, a primary 20
MHz channel, a secondary 40 MHz channel, and at least one 20 MHz channel of a secondary
80 MHz channel are included in the data transmission channel; and wherein when the
bandwidth identifier is a fourth value, the fourth value indicates a fourth mode of the data
transmission channel in a channel with a 160 MHz bandwidth; in the fourth mode, the primary
20 MHz channel, a secondary 20 MHz channel, and at least one 20 MHz channel of the
secondary 80 MHz channel are included in the data transmission channel.

[0023c¢] Another aspect of the present disclosure relates to an apparatus for indicating a
channel in a wireless local area network (WLAN), comprising: a baseband circuit, configured
to generate a physical protocol data unit (PPDU), wherein the PPDU includes a preamble field
and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier; and a radio frequency circuit, configured to send the PPDU; wherein the
bandwidth identifier is used to indicate a data transmission channel of the PPDU, and the
bandwidth identifier includes three bits; wherein when the bandwidth identifier is a first value,
the first value indicates a first mode of the data transmission channel in a channel with an 80
MHz bandwidth; in the first mode, a primary 20 MHz channel and a secondary 40 MHz
channel are included in the data transmission channel; and wherein when the bandwidth

identifier is a second value, the second value indicates a second mode of the data transmission
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channel in a channel with an 80 MHz bandwidth; in the second mode, the primary 20 MHz
channel, a secondary 20 MHz channel, and one 20 MHz channel of the secondary 40 MHz
channel are included in the data transmission channel.

[0023d] Another aspect of the present disclosure relates to an apparatus for indicating a
channel in a wireless local area network (WLAN), comprising: a baseband circuit, configured
to generate a physical protocol data unit (PPDU), wherein the PPDU includes a preamble field
and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier; and a radio frequency circuit, configured to send the PPDU; wherein the
bandwidth identifier is used to indicate a data transmission channel of the PPDU, and the
bandwidth identifier includes three bits; wherein when the bandwidth identifier is a third value,
the third value indicates a third mode of the data transmission channel in a channel with a 160
MHz bandwidth; in the third mode, a primary 20 MHz channel, a secondary 40 MHz channel,
and at least one 20 MHz channel of a secondary 80 MHz channel are included in the data
transmission channel; and wherein when the bandwidth identifier is a fourth value, the fourth
value indicates a fourth mode of the data transmission channel in a channel with a 160 MHz
bandwidth; in the fourth mode, the primary 20 MHz channel, a secondary 20 MHz channel,
and at least one 20 MHz channel of the secondary 80 MHz channel are included in the data
transmission channel.

[0023e¢] Another aspect of the present disclosure relates to a method in a wireless local
area network (WLAN), comprising: receiving a physical protocol data unit (PPDU), wherein
the PPDU includes a preamble field and a data field, a high efficiency signal (HE-SIG) field
of the preamble field includes a bandwidth identifier, and the bandwidth identifier indicates a
data transmission channel of the PPDU; and determining the data transmission channel of the
PPDU according to the bandwidth identifier; wherein the bandwidth identifier includes three
bits; wherein when the bandwidth identifier is a first value, the first value indicates a first
mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the first
mode, a primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and wherein when the bandwidth identifier is a second value, the
second value indicates a second mode of the data transmission channel in a channel with an

80 MHz bandwidth; in the second mode, the primary 20 MHz channel, a secondary 20 MHz
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channel, and one 20 MHz channel of the secondary 40 MHz channel are included in the data
transmission channel.

[0023f] Another aspect of the present disclosure relates to a method in a wireless local
area network (WLAN), comprising: receiving a physical protocol data unit (PPDU), wherein
the PPDU includes a preamble field and a data field, a high efficiency signal (HE-SIG) field
of the preamble field includes a bandwidth identifier, and the bandwidth identifier indicates a
data transmission channel of the PPDU; and determining the data transmission channel of the
PPDU according to the bandwidth identifier; wherein the bandwidth identifier includes three
bits; wherein when the bandwidth identifier is a third value, the third value indicates a third
mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the third
mode, a primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz
channel of a secondary 80 MHz channel are included in the data transmission channel; and
wherein when the bandwidth identifier is a fourth value, the fourth value indicates a fourth
mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the fourth
mode, the primary 20 MHz channel, a secondary 20 MHz channel, and at least one 20 MHz
channel of the secondary 80 MHz channel are included in the data transmission channel.
[0023¢g] Another aspect of the present disclosure relates to an apparatus in a wireless
local area network (WLAN), comprising: a radio frequency circuit, configured to receive a
physical protocol data unit (PPDU), wherein the PPDU includes a preamble field and a data
field, a high efficiency signal (HE-SIG) field of the preamble field includes a bandwidth
identifier, and the bandwidth identifier indicates a data transmission channel of the PPDU; and
a baseband circuit, configured to determine the data transmission channel of the PPDU
according to the bandwidth identifier; wherein the bandwidth identifier includes three bits;
wherein when the bandwidth identifier is a first value, the first value indicates a first mode of
the data transmission channel in a channel with an 80 MHz bandwidth; in the first mode, a
primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and wherein when the bandwidth identifier is a second value, the
second value indicates a second mode of the data transmission channel in a channel with an
80 MHz bandwidth; in the second mode, the primary 20 MHz channel, a secondary 20 MHz
channel, and one 20 MHz channel of the secondary 40 MHz channel are included in the data

transmission channel.
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[0023h] Another aspect of the present disclosure relates to an apparatus in a wireless
local area network (WLAN), comprising: a radio frequency circuit, configured to receive a
physical protocol data unit (PPDU), wherein the PPDU includes a preamble field and a data
field, a high efficiency signal (HE-SIG) field of the preamble field includes a bandwidth
identifier, and the bandwidth identifier indicates a data transmission channel of the PPDU; and
a baseband circuit, configured to determine the data transmission channel of the PPDU
according to the bandwidth identifier; wherein the bandwidth identifier includes three bits;
wherein when the bandwidth identifier is a third value, the third value indicates a third mode
of the data transmission channel in a channel with a 160 MHz bandwidth; in the third mode, a
primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz channel of a
secondary 80 MHz channel are included in the data transmission channel; and wherein when
the bandwidth identifier is a fourth value, the fourth value indicates a fourth mode of the data
transmission channel in a channel with a 160 MHz bandwidth; in the fourth mode, the primary
20 MHz channel, a secondary 20 MHz channel, and at least one 20 MHz channel of the
secondary 80 MHz channel are included in the data transmission channel.

[0023i] Another aspect of the present disclosure relates to a computer-readable medium
storing computer-executable instructions, which when executed by one or more processors,
cause the one or more processors to perform a method as disclosed herein.

[0024] It can be learned from the foregoing solutions that, embodiments of the present
invention provide a method and an apparatus for indicating a channel in a wireless local area
network WLAN. A sending station generates and sends a physical protocol data unit PPDU,
the PPDU includes a preamble field and a data field, a high efficiency signal field HE-SIG-A
of the preamble field includes a bandwidth identifier and a channel bonding identifier, and the
channel bonding identifier is used to indicate whether a data transmission channel is

continuous in a frequency domain. In the foregoing manner, a discontinuous channel in a
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frequency domain in a wireless local arca network is indicated, an available data transmission

channel is improved, and a system throughput is increased.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 is a channel allocation diagram in which an 802.11n station and an 802.11ax
station coexist;

[0026] FIG. 2 is an application scenario diagram of a system according to the present
invention;

[0027] FIG. 3a is a channel allocation diagram of a system according to the present
invention;

[0028] FIG. 3b is another channel allocation diagram of a system according to the present
invention;

[0029] FIG. 4 is a diagram of a frame structure of a physical protocol data unit of a system
according to the present invention;

[0030] FIG. 5 is diagram of a frame structure of an HE-SIG-B of a physical protocol data
unit of a system according to the present invention;

[0031] FIG. 6 is a diagram of allocating a resource unit of an HE-SIG-B of a physical
protocol data unit in a bandwidth of 20 MHz;

[0032] FIG. 7 is a diagram of allocating a resource unit of an HE-SIG-B of a physical
protocol data unit in a bandwidth of 40 MHz;

[0033] FIG. 8 is a diagram of allocating a resource unit of an HE-SIG-B of a physical
protocol data unit in a bandwidth of 80 MHz;

[0034] FIG. 9 is a diagram of allocating a resource unit of an HE-SIG-B of a physical
protocol data unit in a bandwidth of 160 MHz;

[0035] FIG. 10 is a flowchart of a method according to Embodiment 1 of the present
invention;

[0036] FIG. 11 is a channel indication diagram of an implementation 1 according to
Embodiment 1 of the present invention;

[0037] FIG. 12 is a channel indication diagram of an implementation 2 according to

Embodiment 1 of the present invention;
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[0038] FIG. 13 is a channel indication diagram of an implementation 3 according to
Embodiment 1 of the present invention;

[0039] FIG. 14 is a channel indication diagram of an implementation 4 according to
Embodiment 1 of the present invention;

[0040] FIG. 15 is a channel indication diagram of an implementation 5 according to
Embodiment 1 of the present invention;

[0041] FIG. 16 is a channel indication diagram of an implementation 6 according to
Embodiment 1 of the present invention;

[0042] FIG. 17a is a first channel indication diagram of an implementation 7 according to
Embodiment 1 of the present invention;

[0043] FIG. 17b is a second channel indication diagram of an implementation 7 according
to Embodiment 1 of the present invention;

[0044] FIG. 18a is a first channel indication diagram of an implementation 8 according to
Embodiment 1 of the present invention;

[0045] FIG. 18b is a second channel indication diagram of an implementation 8 according
to Embodiment 1 of the present invention;

[0046] FIG. 18c is a third channel indication diagram of an implementation 8 according to
Embodiment 1 of the present invention;

[0047] FIG. 18d is a fourth channel indication diagram of an implementation 8 according
to Embodiment 1 of the present invention;

[0048] FIG. 19 is a channel indication diagram of an implementation 9 according to
Embodiment 1 of the present invention;

[0049] FIG. 20a is a first channel indication diagram of an implementation 10 according to

Embodiment 1 of the present invention;

[0050] FIG. 20b is a second channel indication diagram of an implementation 10
according to Embodiment 1 of the present invention;

[0051] FIG. 20c is a third channel indication diagram of an implementation 10 according
to Embodiment 1 of the present invention;

[0052] FIG. 20d is a fourth channel indication diagram of an implementation 10 according

to Embodiment 1 of the present invention;
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[0053] FIG. 21 is a flowchart of a method according to Embodiment 2 of the present
invention;

[0054] FIG. 22 is a channel indication diagram according to Embodiment 2 of the present
invention;

[0055] FIG. 23 is a channel indication diagram according to Embodiment 3 of the present
invention;

[0056] FIG. 24 is a diagram of an apparatus according to Embodiment 4 of the present
invention;

[0057] FIG. 25 is a channel indication diagram according to Embodiment 7 of the present
invention;

[0058] FIG. 26 is a channel indication diagram | according to Embodiment 8 of the
present invention; and

[0059] FIG. 27 is a channel indication diagram 2 according to Embodiment 8 of the

present invention.

DESCRIPTION OF EMBODIMENTS

[0060] Embodiments of the present invention may be applied to a Wireless Local Area
Network (WLAN). The wireless local area network may include multiple basic service sets
(BSS). A network node in a basic service set is a station (STA), and the station includes an
access point (AP) station and a non-access point station (Non-AP STA). Each basic service set
may include one AP and multiple non-AP STAs associated with the AP.

[0061] The access point (AP) station is also referred to as a wircless access point, a
hotspot, or the like. An AP is an access point at which a mobile user accesses a wired network,
and is mainly deployed at home and inside a building and a campus. A typical coverage radius
is tens of or hundreds of meters. Certainly, the AP may be deployed outdoors. The AP is
equivalent to a bridge connecting a wired network and a wireless network, and is mainly
configured to: connect various wireless network clients together, and then connect the wireless
network to the Ethernet. Currently, standards mainly used by the AP are the Institute of

Electrical and Electronics Engineers (IEEE), 802.11 series. Specifically, the AP may be a
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terminal device or a network device having a Wireless Fidelity (Wi-Fi) chip. Optionally, the
AP may be a device supporting the 802.11ax standard.

10062] The non-access point (Non-AP STA) station may be a wireless communications
chip, a wireless sensor, or a wireless communications terminal, such as a mobile phone
supporting a Wi-Fi communications function, a tablet computer supporting a Wi-Fi
communications function, a set-top box supporting a Wi-Fi communications function, a smart
television supporting a Wi-Fi communications function, a smart wearable device supporting a
Wi-Fi communications function, or a computer supporting a Wi-Fi communications function.
Optionally, the station may support the 802.11ax standard.

[0063] FIG. 2 is a schematic diagram of a system of a typical WLAN deployment scenario.
The system includes one AP and three STAs. The AP separately communicates with a STA 1,
a STA 2, and a STA 3. Each of the AP and the STAs | to 3 may be used as a first station or a
second station.

10064] It should be noted that, channel division in the WLAN is shown in FIG 3a,
channels are numbered. and each of numbers 0 to 7 represents one 20 MHz channel. The
number O channel represents a primary 20 MHz channel. The number 1 channel represents a
secondary 20 MHz channel. The number 0 channel and the number 1 channel form a primary
40 MHz channel. The number 2 channel and the number 3 channel form a secondary 40 MHz
channel. The number 0 channel, the number 1 channel, the number 2 channel, and the number
3 channel form a primary 80 MHz channel. The number 4 channel, the number 5 channel, the
number 6 channel, and the number 7 channel form a secondary 80 MHz channel. The number
4 channel is adjacent to the number 5 channel. The number 5 channel is adjacent to the
number 6 channel. The number 6 channel is adjacent to the number 7 channel.

[0065] [t should be understood that, in current WLAN standards, in a multichannel
composition rule, one unique 20 MHz channel is a primary 20 MHz channel, and adjacent 20
MHz channel on the left or right of the primary 20 MHz channel is a secondary 20 MHz
channel (The left or the right 20 MHz channel may be randomly selected, but only one can be
selected. In addition, being left may also be described as being below, and being right may
also be described as being above. Being left or below indicates that a frequency is lower than
a frequency of the primary 20 MHz channel, and being right or above indicates that a
frequency is higher than the frequency of the primary 20 MHz channcl). The primary 20 MHz

12

L

CA 3014366 2018-08-30



10

15

20

25

30

84401911

channel and the secondary 20 MHz channel form a primary 40 MHz channel. Adjacent 40
MHz channel on the left or right of the primary 40 MHz channel is a secondary 40 MHz
channel (the left or the right 40 MHz may be randomly selected, but only one can be selected),
and the primary 40 MHz channel and the secondary 40 MHz channel form a primary 80 MHz
channel. 80 MHz channel on the left or right of the primary 80 MHz channel is a secondary 80
MHz channel (the left or the right 80 MHz channel may be randomly sclected, but only one
can be selected). When the primary 80 MHz channel is adjacent to the secondary 80 MHz
channel, the primary 80 MHz channel and the secondary 80 MHz channel form a 160 MHz
channel. When the primary 80 MI1z channel is not adjacent to the secondary 80 MHz channel,
the primary 80 MHz channel and the secondary 80 MHz channel form an (80+80) MHz
channel.

[0066] Based on the foregoing rule, the channels 0 to 7 may be arranged in multiple
manners shown in FIG. 3b. In addition, two 20 MHz channels of secondary 40 MHz and four
20 MHz channels of secondary 80 MHz may be numbered from left to right or from right to
left. This is not limited in the present invention. For convenience of description, in all
embodiments of the present invention, for the channel division in the WLAN, the number 0
channel is used as a primary 20 MHz channel.

[0067] It should be noted that, a data frame in the embodiments of the present invention is
a possible 802.11ax data frame, and a data frame in the WLAN is generally a Physical
Protocol Data Unit (PPDU). As shown in FIG. 4, the PPDU includes a preamble field and a
data field, and the preamble field includes a legacy preamble field and a high efficiency
preamble field. The legacy preamble (L-P) field keeps compatible with an existing WLAN
standard device, and includes an Legacy Short Training Field L-STF, an Legacy Long
Training Field (L-LTF), an Legacy Signaling Field, (L-SIG). and an Repeated Legacy
Signaling Field (RL-SIG). The legacy preamble field is followed by a high efficiency signal
field A (HE-SIG-A), a high efficiency signal field B (HE-SIG-B), and an other HE preamble.
It should be noted that other HE preamble is one field or a combination of multiple fields, and
is not particularly limited to a specific field. The other HE preamble ficld is followed by the
data ficld (Data). In a further possible WLAN standard, a name of the standard, a name of a

field, or the like may be replaced with any other name, and shall not be construed as a
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limitation to the protection scope of the present invention. Moreover, descriptions of the data
frame are also applicable to subsequent embodiments.
[0068] It should be noted that the HE-SIG-B field is separately encoded on each 20 MHz
channel. An encoding structure is shown in FIG. 5, and includes a common block field and a
user specific field.
[0069] The common block field includes information related to resource allocation, such
as frequency domain RU allocation information, an RU allocated to MU-MIMO, and a
quantity of users included in the MU-MIMO. The user specific field includes multiple user
block fields. Each uscr block field includes information that is needed to analyze data of two
stations. If a quantity of user fields indicated by RU allocation signaling of the common block
field is an odd number, the last user block field may include information about only one
station.
[0070] For a PPDU of 20 MHz, refer to FIG. 6. For a PPDU of 40 MHz, as shown in FIG
7, a common block field and a user specific field of a station are transmitted on 20 MHz
having the same station data.
[0071] For a PPDU of 80 MHz, a frequency mapping of a common block field and a user
specific field is shown in FIG. 8. Content of an HE-SIG-B on the first 20 MHz channel and
the third 20 MHz channel that are arranged from top to bottom according to frequencies is the
same. Information carried on these channels is an HE-SIG-B 1, and the HE-SIG-B 1 includes
signaling information of all stations whose data occupies at least some subcarriers of A242 or
C242. Similarly, content of an HE-SIG-B on the second 20 MHz channel and the fourth 20
MHz channel that are arranged from top to bottom according to frequencies is the same.
Information carried on these channels is an HE-SIG-B 2, and the HE-SIG-B 2 includes
signaling information of all stations whose data occupies at least some subcarriers of B242 or
D242.
[0072] For a PPDU of 160 MHz, a frequency mapping of a common block field and a user
specific field is shown in FIG. 9. Content of an HE-SIG-B on the first 20 MHz channel, the
third 20 MHz channel, the fifth 20 MHz channcl, and the seventh 20 MHz channel that are
arranged from top to bottom according to frequencies is the same. Information carriecd on
these channels is an HE-SIG-B 1, and the HE-SIG-B 1 includes signaling information of all
stations whosc data occupies at least some subcarriers of A1-242, C1-242, A2-242, or C2-242.
14
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Similarly, content of an HE-SIG-B on the second 20 MHz channel, the fourth 20 MHz
channel, the sixth 20 MHz channel, and the eighth 20 MHz channel that are arranged from top
to bottom according to frequencies is the same. Information carried on these channels is an
HE-SIG-B 2, and the HE-SIG-B 2 includes signaling information of all stations whose data
occupies at least some subcarriers of B1-242, D1-242, B2-242, or D2-242.

[0073] For convenience of description, the descriptions of the PPDU are also applicable to

all the embodiments.

Embodiment 1

[0074] Embodiment 1 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard. FIG. 10 is an example block diagram of the
method for indicating a channel. Specific steps are as follows:

|0075] Step 101: Generate a physical protocol data unit PPDU, where the PPDU includes
a preamble field and a data field, a high efficiency signal field HE-SIG-A of the preamble
field includes a bandwidth identifier and a channel bonding identifier, and the channel
bonding identifier is uscd to indicate whether a data transmission channel is continuous in a
frequency domain.

[0076] Step 102: Send the PPDU.

[0077] Specifically, the channel bonding (CB) identifier includes at least one bit, and one
bit is used as an example below for description. If the channel bonding identifier is a first
value, the data transmission channel is continuous in the frequency domain; or if the channel
bonding identifier is a second value, the data transmission channel includes multiple
discontinuous channels in the frequency domain.

[0078] It should be noted that the first value and the second value of the channel bonding
identifier are not limited in the present invention. The first value is "0" and the sccond value is
"1". The first value is "1" and the second value is "0". The foregoing two cases are both in the
protection scope of the present invention. For convenience of description, the case in which

the first value is "0" and the second value is "1" is specifically used below for description.
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[0079] Optionally, in the present invention, indicating the data transmission channel by
using both the bandwidth identifier and the channel bonding identifier includes at least 10
implementations.
[0080] Implementation 1: If the channel bonding identifier is the first value, and the
bandwidth identifier is a first value, the data transmission channel includes a primary 20 MHz
channel;

if the channel bonding identifier is the first value, and the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
sccondary 20 MHz channel;

if the channel bonding identifier is the first value, and the bandwidth identifier is a
third value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the channel bonding identifier is the first value, and the bandwidth identifier is a
fourth value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a first value, the data transmission channel includes primary 20 MHz and a secondary 40
MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 80 MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a third value, the data transmission channel includes a primary 20 MHz channel, a
secondary 20 MHz channel, and a secondary 80 MHz channel; or

if the channel bonding identifier is the second value, and the bandwidth identifier
is a fourth value, the data transmission channel includes a primary 20 MHz channel, a
secondary 40 MHz channel, and a secondary 80 MHz channel.
[0081] It should be noted that the bandwidth (BW) identifier includes at least two bits, and
two bits are used as an example below for description. Further, a value range of the first value,
the second value, the third value, and the fourth value of the bandwidth identifier is [00, 01,
10, 11]. A specific mapping relationship of a value of the bandwidth identifier is not limited in

16
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the present invention. For convenience of description, descriptions are provided below with
reference to a case in which the first value is "00", the second value is "01", the third value is
"10", and the fourth valueis "11".

[0082] Specifically, the implementation 1 is specifically described with reference to
FIG. 11.

[0083] For a continuous channel in the frequency domain:

[0084] When CB=0 and BW=00, a data transmission bandwidth channel is a primary
20 MHz channel, that is, a channel 0.

[0085] When CB=0 and BW=01, the data transmission channel includes a primary 20
MHz channel and a secondary 20 MHz channel, that is, channels 0 and 1.

[0086] When CB=0 and BW=10, the data transmission channel includes a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel, that is,
channels 0 to 3.

[0087] When CB=0 and BW=11, the data transmission channel includes a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel, that is,
channels 0 to 7.

[0088] For discontinuous channels in the frequency domain:

[0089] When CB=1 and BW=00, the data transmission channel includes primary 20 MHz
and a secondary 40 MHz channel, that is, the channels 0, 2, and 3.

[0090] When CB=1 and BW=01, the data transmission channel includes a primary 20
MHz channel and a secondary 80 MHz channel, that is, the channels 0 and 4 to 7.

[0091] When CB=1 and BW=10, the data transmission channel includes a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 80 MHz channel, that is, the
channels 0, 1, and 4 to 7.

[0092] When CB=| and BW=11, the data transmission channel includes a primary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel, that is, the
channels 0 and 2 to 7.

[0093] Implementation 2:

[0094] If the bandwidth identifier is a first value, the data transmission channel includes a

primary 20 MHz channel,
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if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

it the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identificr is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, and a secondary 80 MHz channel.
[0095] With reference to FIG. 12, a mapping relationship between the channel bonding
identifier and the bandwidth identifier, and the channel in the implementation 2 is described.
[0096] When BW=00, a data transmission bandwidth is a primary 20 MHz channel, that is,
the channel 0. A value of the channel bonding identifier may be 0, 1, or reserved.
[0097] When BW=01, the data transmission bandwidth is a primary 20 MHz channel and
a secondary 20 MHz channel, that is, the channels 0 and 1. The value of the channel bonding
identifier may be 0, 1, or reserved.
[0098] When BW=10 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel, that is, the channels
0to 3.
[0099] When BW=10 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel and a secondary 40 MHz channel, that is, the channels 0, 2, and 3.
[0100] When BW=11 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80
MHz channel, that is, the channels 0 to 7.

18
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[0101] When BW=11 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 80 MHz channel, that is, the channels
0,1,and 4 to 7.
[0102] Implementation 3:
[0103] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel,

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier 1s the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 MHz channel and a secondary 80 MHz
channel.
[0104] With reference to FIG. 13, a mapping relationship between the channel bonding
identifier and the bandwidth identifier, and the channel in implementation 3 is described.
[0105] When BW=00, a data transmission bandwidth is a primary 20 MHz channel, that is,
the channel 0. When the data transmission bandwidth is less than or equal to 40 MHz, a value
of the channel bonding identifier may be 0, 1, or reserved.
[0106] When BW=01, the data transmission bandwidth is a primary 20 MHz channel and
a secondary 20 MHz channel, that is, the channels 0 and 1. When the data transmission
bandwidth is less than or equal to 40 MHz, the value of the channel bonding identifier may be

0, 1, or reserved.
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[0107] When BW=10 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel, that is, the channels
0to 3.
[0108] When BW=10 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel and a secondary 40 MHz channel, that is, the channels 0, 2, and 3.
[0109] When BW=11 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80
MHz channel, that is, the channels 0 to 7.
[0110] When BW—11 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel and a secondary 80 MHz channel, that is, the channels 0 and 4 to 7.
[0111] Implementation 4:
[0112] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 MHz channel, a secondary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel is 160 MHz or (80+80) MHz, and in this case,
the data transmission channel includes a primary 20 Mlz channel, a sccondary 40 MHz
channel, and a secondary 80 MHz channel.
[0113] With reference to FIG. 14, a mapping relationship between the channel bonding

identifier and the bandwidth identifier, and the channel in manner 4 is described.
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[0114] When BW=00, a data transmission bandwidth is a primary 20 MHz channel, that
is, the channel 0. A value of the channel bonding identifier may be 0, 1, or reserved.
[0115] When BW=01, the data transmission bandwidth is a primary 20 MHz channel
and a secondary 20 MHz channel, that is, the channels 0 and 1. The value of the channel
bonding identifier may be 0, 1, or reserved.
[0116] When BW=10 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel, that is, the channels
0 to 3.
[0117] When BW=10 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel and a secondary 40 Mz channel, that is, the channels 0, 2, and 3.
[0118] When BW=11 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80
MHz channel, that is, the channels 0 to 7.
[0119] When BW=11 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel, that is, the channels
Oand2to 7.
[0120] Implementation 5:
[0121] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel; or

if the bandwidth identifier is a fourth value, the data transmission channel includes
a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a

secondary 80 MHz channel.
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[0122] With reference to FIG. 15, a mapping relationship between the channel bonding
identifier and the bandwidth identifier, and the channel in manner 5 is described.
[0123]  When BW=00, a data transmission bandwidth is a primary 20 MHz channel, that is,
the channel 0. A value of the channel bonding identifier may be 0, 1, or reserved.
[0124] When BW=01, the data transmission bandwidth is a primary 20 MHz channel and
a secondary 20 MHz channel, that is, the channels 0 and 1. The value of the channel bonding
identifier may be 0, 1, or reserved.
[0125] When BW=10 and CB=0, the data transmission bandwidth is a primary 20 MHz
channel, a sccondary 20 MHz channel, and a secondary 40 MHz channel, that is, the channels
0 to 3.
[0126] When BW=10 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel and a secondary 40 MHz channel, that is, the channels 0, 2, and 3.
[0127] When BW=11, the data transmission bandwidth is a primary 20 Mz channel, a
secondary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel,
that is, the channels 0 to 7. The value of the channel bonding identifier may be 0, 1, or
reserved.
[0128] Implementation 6:
[0129] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, the data transmission channel includes a
primary 20 MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel includes a primary 20 MHz channel, a
secondary 20 MHz channel, and a secondary 80 MHz channel.
[0130] With reference to FIG. 16, a mapping relationship between the channel bonding
identifier and the bandwidth identifier, and the channcl in manner 6 is described.
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[0131] When BW=00, a data transmission bandwidth is a primary 20 MHz channel, that is,
the channel 0. A value of the channel bonding identifier may be 0, 1, or reserved.
[0132] When BW=01, the data transmission bandwidth is a primary 20 MHz channel and
a secondary 20 MHz channel, that is, the channels 0 and 1. The value of the channel bonding
identifier may be 0, 1, or reserved.
[0133] When BW=10, the data transmission bandwidth is a primary 20 MHz channcl, a
secondary 20 MHz channel, and a secondary 40 MHz channel, that is, the channels 0 to 3. The
value of the channel bonding identifier may be 0, 1, or reserved.
[0134] When BW=11 and CB=0, thc data transmission bandwidth is a primary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel, that is, the channels
Oto7.
[0135] When BW=11 and CB=1, the data transmission bandwidth is a primary 20 MHz
channel, a sccondary 20 MHz channel, and a secondary 80 MHz channel, that is, the channels
0,1,and 4 to 7.
[0136] Implementation 7:
[0137] In the implementation 7, there are following six indicated bandwidth modes:
[0138] Mode 1: a primary 20 MHz channel.
[0139] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0140] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel.
[0141] Mode 4: a primary 20 MHz channel, a secondary 20 MHz chanpel, and a
secondary 40 MHz channel.
[0142] Mode 5: a primary 20 MHz channel and a secondary 80 MHz channel; or

a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80
MHz channel.
[0143] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 80 MHz channel; or

a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz
channel, and a secondary 80 MHz channel.
[0144] For the indication manners in the six modes, indication is performed by using both
a BW field (two bits) and a CB ficld (one bit). {BW, CB} has eight indication manners in total:
(0, 0}, {0, 1}, {1, 0}, {1, 1}, €2, O}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 1. In
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principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in
Table 1 is recommended in this embodiment. Another manner of corresponding between an

indication manner and a channel mode is also applicable to this embodiment.

Table 1
Mode 1 2 3 4 5 6
{BW.CB} | {0, 0} or| {1, 0} or| {2,0} 2,1} (3,0} {3, 1}
{0, 1} {L1}

[0145] It can be learned from FIG. 17a and FIG. 17b that, for each indication manner, a
receiving station may obtain an HE-SIG-B 1 and an HE-SIG-B 2 from a fixed location (for a
20 MHz channel mode, only the HE-SIG-B 1 exists and no HE-SIG-B 2 exists). Even if one
indication manner corresponds to multiple bandwidth modes, obtaining of the HE-SIG-B 1
and the HE-SIG-B 2 is not affected. When {BW, CB}={2, 0}, either of the HE-SIG-B 1 and
the HE-SIG-B 2 may be obtained by using a primary 20 MHz channel, and the other part of an
HE-SIG-B is obtained by using a 20 MHz channel of secondary 40 MHz. When specific
frequencies are arranged in descending order, when the primary 20 MHz channel is on a 20
Mz channel that is numbered by using an odd number (shown in FIG. 17a), the other part of
the HE-SIG-B may be obtained by using a 20 MHz channel, which is numbered by using an
even number, of the secondary 40 MHz channel. In contrast, when the primary 20 MHz
channel is on a 20 MHz channel that is numbered by using an even number (shown in
FIG. 17b), the other part of the HE-SIG-B may be obtained by using a 20 MHz channel, which
is numbered by using an odd number, of the secondary 40 MHz channel.

[0146] When {BW, CB}={2, 1}, the primary 20 Mz channel and the secondary 20 MHz
channel include an HE-SIG-B 1 and an HE-SIG-B 2, the secondary 40 MHz channel also
includes the HE-SIG-B 1 and the HE-SIG-B 2, and the receiving station may determine by
itself from which to obtain the HE-SIG-B 1 and the HE-SIG-B 2.

[0147] It should be noted that descriptions of the HE-SIG-B 1 and the HE-SIG-B 2 in this

implementation are also applicable to other implementations of the present invention.
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[0148] Implementation 8:
[0149] In this embodiment, a sccondary 80 MHz channel is divided into two continuous
40 MHz channels, and the two 40 MHz channels may be classified according to different rules.
For example, the two 40 MHz channels are classified into an upper 40 MHz channel (a 40
MHz channel having a higher frequency) and a lower 40 MHz channel (a 40 MHz channel
having a lower frequency) according to frequencies. For another example, the two 40 MHz
channels are classified into a near 40 MHz channel and a far 40 MHz channel according to
distances to the primary 20 MHz channel. A classification rule is not limited in this patent
solution, and an indication principle thereof is similar. For convenience, an example of the
upper 40 MHz channel and the lower 40 MHz channel is used in descriptions of subsequent
embodiments for description.
[0150] In the implementation 8, there are following six bandwidth modes shown in
FIG. 18a:
[0151] Mode 1: a primary 20 MHz channel.
[0152] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0153] Mode 3: a primary 20 MIz channel and a secondary 40 MHz channel.
[0154] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel.
[0155] Mode 5: a primary 20 MHz channel and a lower 40 MHz channel of secondary 80
MHz channel; or

a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.
[0156] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MIIz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 80 MHz channcl; or a primary
20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MIIz channel of sccondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
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MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40
MHz channel, and a secondary 80 MHz channel.

[0157] For the indication manners in the six modes, indication is performed by using both
a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in total:
10, 03, {0, 1}, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 2. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the cight indication manners without repetition. A corresponding manner shown in
Table 2 is recommended in this embodiment. Another manner of corresponding between an

indication manner and a channcl modc is also applicable to this embodiment.

Table 2
Mode 1 2 3 4 5 6
{BW,CB} | {0, 0} or| {1, 0} or| {2,0} 2,1} {3,0} 3,1}
{0, 1} {L 1}

[0158] FIG. 18b shows another implementation, and the implementation includes the
following six channel modes:
[0159] Mode 1: a primary 20 MHz channel.
[0160] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0161] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel.
[0162] Mode 4: a primary 20 MHz channel, a secondary 20 Mllz channel, and a
secondary 40 MHz channel.
[0163] Mode 5: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80
MHz channel; or

a primary 20 MHz channel, a secondary 40 MHz channel, and an upper 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a sccondary 80
MHz channel: or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.
[0164] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
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MMz channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20
MHz channcl, a secondary 20 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40
MHz channel, and a secondary 80 MHz channel.

[0165] For the indication manners in the six modes, indication is performed by using both
a BW ficld (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in total:
{0, 0}, {0, 13, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 3. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
3 is recommended in this embodiment. Another manner of corresponding between an

indication manner and a channel mode is also applicable to this embodiment.

Table 3
Mode I 2 3 4 5 6
(BW,CB} | {0, 0} or | {l, 0} or|{2,0} {2, 1} {3, 0} (3,1}
{0, 1} {1, 1} J
[0166] FIG. 18c shows another implementation, and the implementation includes the

following seven channel modes:

[0167] Mode 1: a primary 20 MHz channel.

[0168]  Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0169] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel.

[0170} Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel.

[0171] Mode 5: a primary 20 MHz channel and a lower 40 MHz channel of secondary 80

MHz channel; or
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a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.
[0172] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 Mllz channel, a sccondary 20
MHz channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 80 MHz channel; or a primary
20 Mllz channcl, a secondary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a sccondary 40
MHz channel, and a secondary 80 MHz channel.
[0173] Mode 7: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and an upper 40
MHz channel of secondary 80 Mz channel; or a primary 20 MHz channel and a secondary
80 MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.
[0174] For the indication manners in the seven modes, indication is performed by using
both a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in
total: {0, 03, {0, 1}, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 4. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
4 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.

Table 4

Mode 1 2 3 4 5 6 7

{BW,CB} | {0,0} | {1, 0} or | {2,0} 2,1} (3,0} 3,1} {0, 13
{L1}
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[0175] FIG. 18d shows another implementation, and the implementation includes the
following eight channel modes:
[0176] Mode 1: a primary 20 MHz channel.
[0177] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0178] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel.
[0179] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel.
[0180] Mode 5: a primary 20 MHz channel and a lower 40 MHz channel of secondary 8()
MHz channel; or

a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.
[0181] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40
MHz channel, and a secondary 80 MHz channel.
[0182] Mode 7: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and an upper 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary
80 MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.
[0183] Mode 8: a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40

MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 40
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MHz channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel.

[0184] For the indication manners in the eight modes, indication is performed by using
both a BW field (two bits) and a CB ficld (onc bit). {BW, CB} has eight indication manners in
total: {0, 0}, {0, 1}, {1, 0}, {1, 1}, {2,0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 5. In
principle, for each channel mode, onc or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
5 is described in this embodiment. Another manner of corresponding between an indication

manncr and a channel mode is also applicable to this embodiment.

Table 5

Mode 1 2 3 4 5 6 7 8

{BW, CB} {0, 0} {1, 1} {2, 0} 2,1y | 3,0} | (3,1} {0, 1} {1, 0}

[0185] Implementation 9:

[0186] In this embodiment, a secondary 40 MHz channel is divided into two 20 MHz
channels. The two 20 MHz channels may be classified according to different rules. For
example, the two 20 MHz channels are classified into an upper 20 MHz channel (a 20 MHz
channel having a higher frequency) and a lower 20 MHz channel (a 20 MHz channel having a
lower frequency) according to frequencies. For another example, the two 20 MHz channels
are classified into a near 20 MHz channel and a far 20 MHz channel according to distances to
the primary 20 MHz channel. A classification rule is not limited in this patent solution, and an
indication principle thereof is similar. For convenience, an example of the upper 20 MHz
channel and the lower 20 MHz channel is used in descriptions of subsequent embodiments for
description. In the implementation 9, there are following six bandwidth modes shown in FIG,
19:

[0187] Mode 1: a primary 20 MHz channel.

[0188] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0189] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel; or a
primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz channel.

30

CA 3014366 2018-08-30



10

15

20

25

84401911

[0190] Specifically, when the primary 20 MHz channel is on a channel, which is
numbered by using an odd number, in descending order of frequencies, the 20 MHz channel is
a 20 MHz channel, which is numbered by using an even number, of the secondary 40 MHz
channel. When the primary 20 MHz channel is on a channel, which is numbered by using an
even number, in descending order of frequencies, the 20 MHz channel is a 20 MHz channel,
which is numbered by using an odd number, of the secondary 40 MHz channel.

[0191] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 20
MHz channel of secondary 40 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, and an upper 20 MHz channel of secondary 40 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.

[0192] Mode 5: a primary 20 MHz channel and a secondary 80 MHz channel; or a
primary 20 MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and a
secondary 80 MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of
secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20 MHz channel,
a secondary 40 MHz channel, and a secondary 80 MHz channel.

[0193] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 80 Milz channcl; or a primary 20 MHz channel, a secondary 20 MHz channel, a
lower 20 MHz channel of secondary 40 MHz channel, and a secondary 80 MHz; or a primary
20 MHz channel, a secondary 20 MHz channel, an upper 20 MHz channel of secondary 40
MHz channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel.

[0194] For the indication manners in the six modes, indication is performed by using both
a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in total:
{0, 0}, {0, 1}, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 6. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
6 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.
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Table 6
Mode 1 2 3 4 5 6
{BW, auxiliary | {0, 0} or| {l, 0} or| {2,0} {2, 1} {3, 0} {3, 1}
indication} {0, 1} {1, 1}

[0195] Implementation 10:

[0196] In this embodiment, a secondary 40 MHz channel is divided into two 20 MHz
channels, and a secondary 80 MHz channel is divided into two continuous 40 MHz channels.
For convenience, an example in which the two 20 MHz channels and the two 40 MHz
channels that are obtained after division are respectively an upper 20 MHz channel, a lower
20 MHz channel, an upper 40 MHz channel, and a lower 40 MHz channel is used in
descriptions of subsequent embodiments for description.

[0197] In the implementation 10, there are following six bandwidth modes shown in FIG
20a:

[0198] Mode 1: a primary 20 MHz channel.

[0199] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[02060] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel; or a
primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz channel. Specifically,
when the primary 20 MHz channel is on a channel, which is numbered by using an odd
number, in descending order of frequencies, the 20 MHz channel is a 20 Mz channel, which
is numbered by using an even number, of the secondary 40 MHz channel. When the primary
20 MHz channel is on a channel, which is numbered by using an even number, in descending
order of frequencies, the 20 MHz channel is a 20 MHz channel, which is numbered by using
an odd number, of the sccondary 40 MHz channel.

[0201] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 20
MHz channel of secondary 40 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, and an upper 20 MHz channel of secondary 40 MHz channel: or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.

[0202] Mode 5: a primary 20 MHz channel and a lower 40 MHz channel of secondary 80
MHz channel: or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz
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channel, and a lower 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.

[0203] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, an upper 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a lower 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, a lower 20 MHz channel of secondary 40 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, and an upper 40 MHz channel of secondary
80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20
MHz channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a lower 20 MHz
channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a sccondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel.

[0204]  For the indication manners in the six modes, indication is performed by using both
a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in total:
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{0, 0}, {0, 1}, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 7. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
7 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.

Table 7

Mode 1 2 3 4

h
(o}

{(BW,CB} | {0, 0} or| {1, 0} or| {2,0) (2,1} (3,0} (3,1}
{0, 1} {11}

[0205] FIG. 20b shows another implementation, and the implementation includes the

following six channel modes:

[0206] Mode 1: a primary 20 MHz channel.

[0207] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0208] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel; or
aprimary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz channel.

[0209] Specifically, when the primary 20 MHz channel is on a channel, which is

numbered by using an odd number, in descending order of frequencies, the 20 MHz channel is

a 20 MHz channel, which is numbered by using an even number, of the secondary 40 MHz

channel. When the primary 20 MHz channel is on a channel, which is numbered by using an

even number, in descending order of frequencies, the 20 MHz channel is a 20 MHz channel,

which is numbered by using an odd number, of the seccondary 40 MHz channel.

[0210] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 20

MHz channel of secondary 40 MHz channel; or a primary 20 MHz channel, a secondary 20

MHz channel, and an upper 20 MHz channel of secondary 40 MHz channel; or a primary 20

MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.

[0211] Mode 5: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80

MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz

channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz
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MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and an upper 40 MIz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and an upper 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.

[0212] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, an upper 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and a Jower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a lower 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, a lower 20 MHz channel of secondary 40 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, and an upper 40 MHz channel of secondary
80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20
MHz channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 Mllz channel, a lower 20 MHz
channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel.

[0213] For the indication manners in the six modes, indication is performed by using both
a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in total:
[0, 03, {0, 13, {1, 0}, {1, 1}, {2, 0}, {2, 1}, {3, 0}, and {3, 1}. as shown in Table 8. In
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principle, for each channel mode, one or more indication manners may be randomly selected
from the cight indication manners without repetition. A corresponding manner shown in Table
8 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.

Table 8
Mode 1 2 3 4 5 6
(BW.CB} | {0. 0} or | {l, 0} or|{2,0} 2,1} (3,0} 3, 1)
{0, 13 {1, 1}
[0214] FIG. 20c shows another implementation, and the implementation includes the

following seven channel modes:
[0215] Mode 1: a primary 20 MHz channel.
[0216] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0217] Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel; or

a primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz channel.
Specifically, when the primary 20 MHz channel is on a channel, which is numbered by using
an odd number, in descending order of frequencies, the 20 MHz channel is a 20 MHz channel,
which is numbered by using an even number, of the secondary 40 MHz channel. When the
primary 20 MHz channel is on a channel, which is numbered by using an even number, in
descending order of frequencies, the 20 MHz channel is a 20 MHz channel, which is
numbered by using an odd number, of the secondary 40 MHz channel.
[0218] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 20
MHz channel of secondary 40 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, and an upper 20 MHz channel of secondary 40 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.
[0219] Mode 5: a primary 20 MHz channel and a lower 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz
channel, and a lower 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz

channel, a lower 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
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channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.

[0220] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, an upper 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MIz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a lower 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, a lower 20 MHz channel of secondary 40 MHz
channel, and a secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, and an upper 40 MHz channel of secondary
80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20
MHz channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a lower 20 MHz
channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel.

[0221] Mode 7: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and an upper 40 MHz
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channel of secondary 80 MHz channel; or a primary 20 MHz channel, a lower 20 MHz
channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
channel.

[0222] For the indication manners in the seven modes, indication is performed by using
both a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in
total: {0, 0}, {0, 13, {1, 0}, {1, 1}, {2,0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 9. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
9 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.

Table 9

(WS}
~
wn
(@2}
~J

Mode 1 2

{BW,CB} | {0,0} | {1, 0} or | {2,0} 2,13 {3,0} 3,1} {0, 1}
{L 1}

[0223] FIG. 20d shows another implementation, and the implementation includes the
following eight channel modes:
[0224] Mode 1: a primary 20 MHz channel.
[0225] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
[0226]  Mode 3: a primary 20 MHz channel and a secondary 40 MHz channel; or

a primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz channel.
[0227] Specifically, when the primary 20 MHz channel is on a channel, which is
numbered by using an odd number. in descending order of frequencies, the 20 MHz channel is
a 20 MHz channel, which is numbered by using an even number, of the secondary 40 MHz
channel. When the primary 20 MHz channel is on a channel, which is numbered by using an
even number, in descending order of frequencies, the 20 MHz channel is a 20 MHz channel,
which is numbered by using an odd number, of the secondary 40 MHz channel.
[0228] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 20

MHz channel of secondary 40 MHz channel; or a primary 20 MHz channel, a secondary 20
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MHz channel, and an upper 20 MHz channel of secondary 40 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.

[0229] Mode 3: a primary 20 MHz channel and a lower 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz
channel, and a lower 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz
channel, a lower 20 MIlz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a lower 20 MHz channel of secondary 40 MHz channel, and a secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary
80 MHz channel.

[0230] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and a lower 40
MHz channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, an upper 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, a lower 20 MHz channel of secondary 40 MHz channel, and a lower 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a secondary 20 MHz
channel, and a secondary 80 MIz channel; or a primary 20 MHz channel, a secondary 20
MHz channel, a secondary 40 MHz channel, and a lower 40 MHz channel of sccondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20 MHz
channel of secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary 20
MHz channel, a secondary 20 MHz channel, a lower 20 MHz channel of secondary 40 MHz
channel, and a secondary 80 MHz channel; or & primary 20 MHz channel, a sccondary 20
MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or a primary
20 MHz channel, a secondary 20 MHz channel, and an upper 40 MHz channel of secondary
80 MIIz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, an upper 20
MHz channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a lower 20 MHz

channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
39

CA 3014366 2018-08-30



10

15

20

25

84401911

channel; or a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel.

[0231] Mode 7: a primary 20 MHz channel and an upper 40 MHz channel of secondary 80
MHz channel; or a primary 20 MHz channel, an upper 20 MHz channel of secondary 40 MHz
channel, and an upper 40 MHz channel of secondary 80 MHz channel; or a primary 20 MHz
channcl, a lower 20 MHz channel of secondary 40 MHz channcl, and an upper 40 MHz
channel of secondary 80 MHz channel; or a primary 20 MHz channel, a lower 20 MHz
channel of secondary 40 MHz channel, and an upper 40 MHz channel of secondary 80 MHz
channel.

[0232] Mode 8: a primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz
channel. Specifically, when the primary 20 MHz channel is on a channel, which is numbered
by using an odd number, in descending order of frequencies, the 20 MHz channel is a 20 MHz
channel, which is numbered by using an odd number, of the secondary 40 MHz channel.
When the primary 20 MHz channel is on a channel, which is numbered by using an even
number, in descending order of frequencies, the 20 MHz channel is a 20 MHz channel, which
is numbered by using an even number, of the secondary 40 MHz channel.

[0233] For the indication manners in the eight modes, indication is performed by using
both a BW field (two bits) and a CB field (one bit). {BW, CB} has eight indication manners in
total: {0, 0}, {0, 1}, {1, 0}, {1, 1}, {2,0}, {2, 1}, {3, 0}, and {3, 1}, as shown in Table 10. In
principle, for each channel mode, one or more indication manners may be randomly selected
from the eight indication manners without repetition. A corresponding manner shown in Table
10 is described in this embodiment. Another manner of corresponding between an indication

manner and a channel mode is also applicable to this embodiment.

Table 10

Mode 1 2 3 4 5 6 7 8

{BW, CB} | {0,0} {1, 1} {2,0} {2, 1} {3, 0} {3.1} {0, 1} {1,0}

[0234] This embodiment of the present invention provides a method for indicating a

channel in a wireless local area network WLAN. A sending station generates and sends a
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physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier and a
channel bonding identifier, and the channel bonding identifier is used to indicate whether a
data transmission channel is continuous in a frequency domain. In the foregoing manner, a
discontinuous channel in a frequency domain in a wircless local area network is indicated, an

available data transmission channcl is improved, and a system throughput is incrcased.

Embodiment 2

[0235] Embodiment 2 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard. FIG. 21 is an example block diagram of the
method for indicating a channel. Specific steps are as follows:

[0236] Step 201: Generate a physical protocol data unit PPDU, where the PPDU includes
a preamble field and a data field, a high efficiency signal field HE-SIG-A of the preamble
field includes a bandwidth identifier and a secondary 20 MHz channel identifier, and when the
bandwidth identifier indicates that a bandwidth of a data transmission channel is greater than
40 Mllz, the sccondary 20 MHz channel identifier is used to indicate whether a secondary 20
MHz channel is available.

[0237] Step 202: Send the PPDU.

[0238] Specifically, the secondary 20 MHz channel identifier includes at least one bit, and
one bit is used as an example below for description. If the secondary 20 MHz channel
identifier is a first value, the secondary 20 MHz channel is unavailable; or if the secondary 20
MHz channel identifier is a second value, the secondary 20 MHz channel is available.

[0239] It should be noted that the first value and the second value of the secondary 20
MHz channel identifier are not limited in the present invention. The first value is "0" and the
second value is "1". The first value is "1" and the second value is "0". The foregoing two cases
are both in the protection scope of the present invention. For convenience of description, the
case in which the first value is "0" and the second value is "1" is specifically used below for

description.
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[0240] Specifically, the sending station indicates the data transmission channel by using
the bandwidth identifier and the secondary 20 MHz channel identifier.
10241] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the secondary 20 MHz channel
identifier is the first value, the data transmission channel includes a primary 20 MHz channel
and a secondary 40 M1z channel;

if the bandwidth identifier is a third value, and the secondary 20 MHz channel
identifier is the second value, the data transmission channel includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a fourth value and the secondary 20 MHz channel
identifier is the first value, the data transmission channel is 160 MHz or (80+80) MHz, and
the data transmission channel does not include a secondary 20 MHz channel, that is, includes
a primary 20 MHz channel and a secondary 80 MHz channel, or includes a primary 20 MHz
channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value and the secondary 20 MHz channel
identifier is the second value, a bandwidth of the data transmission channel is 160 MHz or
(80+80) MHz, and the data transmission channel includes a secondary 20 MHz channel, that
is, includes a primary 20 MHz channel, a secondary 20 MHz channel, and a secondary 80
MHz channel, or includes a primary 20 MHz channel, a secondary 20 MHz channel, a
secondary 40 MHz channel, and a secondary 80 MHz channel.
[0242] It should be noted that the bandwidth identifier includes at least two bits and the
secondary 20 MHz channel identifier includes at least one bit. For convenience of description,
an example in which the bandwidth identifier includes two bits and the secondary 20 MHz
channel identifier includes one bit is used for description in this embodiment.
[0243] It should be noted that definitions of the first value to the fourth value of the
bandwidth identifier are already described in Embodiment 1, and the definitions are also

applicable to subsequent implementations.
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[0244] With reference to FIG. 22, a mapping relationship between the secondary 20 MHz
channel identifier and the bandwidth identifier, and the channel is described.

[0245] When BW=00, a data transmission bandwidth channel is a primary 20 MHz
channel, that is, a channel 0. When the data transmission bandwidth is less than or equal to 40
MHz, a value of a channel bonding identifier may be 0, 1, or reserved.

[0240] When BW=01, the data transmission channel includes a primary 20 Milz channel
and a secondary 20 MHz channel, that is, the channel 0 and a channel 1. When the data
transmission bandwidth is less than or equal to 40 MHz, the value of the channel bonding
identifier may be 0, 1, or reserved.

[0247] When BW=10 and the secondary 20 MHz channel identifier=0, the data
transmission channel includes a primary 20 MHz channel and a sccondary 40 MHz channel,
that is, the channel 0, a channel 2, and a channel 3.

[0248] When BW=10 and the secondary 20 MHz channel identifier=1, the data
transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel, that is, the channels 0 to 3.

[0249] When BW=11 and the secondary 20 MHz channel identifier=0, the data
transmission channel includes a primary 20 MHz channel and a secondary 80 MHz channel,
that is, the channel 0 and channels 4 to 7. Alternatively, the data transmission channel includes
a primary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel,
that is, the channels 0 and 2 to 7.

[0250] When BW=1l and the secondary 20 MHz channel identifier=1, the data
transmission channel includes a primary 20 MHz channel, a secondary 20 MHz channel, a
secondary 40 MHz channel, and a secondary 80 MHz channel, that is, the channels 0 to 7.
Alternatively, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, and a secondary 80 MHz channel, that is, the channels 0, 1, and 4 to 7.
[0251] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data ficld, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier and a
secondary 20 MHz channel identifier, and when the bandwidth identifier indicates that a data

transmission channel is greater than 40 MHz, the secondary 20 MHz channel identifier is used
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to indicate whether a secondary 20 MHz channel is available. In the foregoing manner, a
discontinuous channel in a frequency domain in a wireless local area network is indicated, an

available data transmission channel is improved, and a system throughput is increased.

Embodiment 3

[0252] Embodiment 3 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard.

[0253] In this embodiment, a data transmission channel is indicated by using a bandwidth
identifier ina PPDU, and the bandwidth (BW) identifier includes at least two bits.

[0254] With reference to FIG. 23, a mapping relationship between the bandwidth identifier
and the channel is described.

[0255] When BW=00, it indicates that a current data transmission channel includes a
primary 20 MHz channel.

[0256] When BW=01, it indicates that the current data transmission channel includes a
primary 20 MHz channel and a secondary 20 MHz channel.

[0257] When BW=10, it indicates that the current data transmission channel includes a
primary 20 MHz channel and a secondary 40 MHz channel; or includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 40 MHz channel.

[6258] When BW=11, it indicates that a current data transmission channel includes a
primary 20 MHz channel and a secondary 80 MHz channel; or includes a primary 20 MHz
channel, a secondary 20 MHz channel, and a secondary 80 MHz channel; or includes a
primary 20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or
includes a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz
channel, and a secondary 80 MHz channel.

10259] When BW=2, either of an HE-SIG-B 1 and an HE-SIG-B 2 may be obtained by
using a primary 20 MHz channel, and the other part of an HE-SIG-B is obtained by using a 20
MHz channel of secondary 40 MHz. When specific frequencies are arranged in descending

order, when the primary 20 MHz channel is on a 20 MHz channel that is numbered by using
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an odd number, the other part of the HE-SIG-B may be obtained by using a 20 MHz channel,
which is numbered by using an even number, of the secondary 40 MHz channel. In contrast,
when the primary 20 MHz channel is on a 20 MHz channel that is numbered by using an even
number, the other part of the HE-SIG-B may be obtained by using a 20 MHz channel, which
is numbered by using an odd number, of the secondary 40 MHz channel.

[0260] When BW=3, either of an HE-SIG-B 1 and an HE-SIG-B 2 may be obtained by
using a primary 20 MHz channel, and the other part of an HE-SIG-B is obtained by using a 20
MHz channel of secondary 80 MHz. When specific frequencies are arranged in descending
order, when the primary 20 MHz channel is on a 20 MHz channel that is numbered by using
an odd number, the other part of the HE-SIG-B may be obtained by using any 20 MHz
channel, which is numbered by using an even number, of the secondary 80 MHz channel. In
contrast, when the primary 20 MHz channel is on a 20 MHz channel that is numbered by
using an even number, the other part of the HE-SIG-B may be obtained by using any 20 MHz
channel, which is numbered by using an odd number, of the secondary 80 MHz channel.
[0261] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, and a
high efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier. In
the foregoing manner, a discontinuous channel in a frequency domain in a wireless local area
network is indicated, an available data transmission channel is improved, and a system

throughput is increased.

Embodiment 4

[0262] Referring to FIG. 24, FIG. 24 is a schematic block diagram of an apparatus for
indicating a channel in a wireless local area network according to Embodiment 4 of the
present invention. The apparatus is, for example, an access point, or a dedicated circuit or a
chip implementing a related function. The access point 1000 includes a processor 1010, a
memory 1020, a baseband circuit 1030, a radio frequency circuit 1040, and an antenna 1050.
The apparatus may be the AP shown in FIG. 2. The AP communicates with a STA 1, a STA 2,
and a STA 3.
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[0263] Specifically, the processor 1010 controls operations of the access point 1000. The
memory 1020 may include a read-only memory and a random access memory, and provide
instructions and data to the processor 1010. The processor may be a general purpose processor,
a digital signal processor, an application-specific integrated circuit, a field programmable gate
array, or another programmable logic device. A part of the memory 1020 may further include
a non-volatile random access memory (NVRAM). The baseband circuit 1030 is configured to
generate a to-be-transmitted baseband signal, or to decode a received baseband signal. The
radio frequency circuit 1040 is configured to modulate a low-frequency baseband signal to a
high-frequency carrier signal, and the high-frequency carrier signal is transmitted by using the
antenna 1050. The radio frequency circuit is also configured to demodulate a high-frequency
signal received by the antenna 1050 to a low-frequency carrier signal. The components of the
access point 1000 are coupled together by using a bus system 1060. In addition to a data bus,
the bus system 1060 includes a power bus, a control bus, and a status signal bus. However, for
clear description, various buses in the figure are marked as the bus system 1060. It should be
noted that the foregoing descriptions of the access point structure may be applied to
subsequent embodiments.

[0264] The baseband circuit 1030 is configured to generate a physical protocol data unit
PPDU, where the PPDU includes a preamble field and a data field, a high cfficiency signal
field HE-SIG-A of the preamble field includes a bandwidth identifier and a channel bonding
identifier, and the channel bonding identifier is used to indicate whether a data transmission
channel is continuous in a frequency domain.

[0265] The radio frequency circuit 1040 is configured to send the PPDU.

[0266] Specifically, if the channel bonding identifier is a first value, the data transmission
channel is continuous in the frequency domain; or if the channel bonding identifier is a second
value, the data transmission channel includes multiple discontinuous channels in the
frequency domain.

[0267] Optionally, the apparatus for indicating a channel indicates the data transmission
channel by using both the bandwidth identifier and the channel bonding identifier, and
indication manners are specifically as follows:

[0268] Manner 1:
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[0269] If the channel bonding identifier is the first value, and the bandwidth identifier is a
first value, the data transmission channel includes a primary 20 MHz channel;

if the channel bonding identifier is the first value, and the bandwidth identifier is a
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 20 MHz channel;

if the channel bonding identifier is the first value, and the bandwidth identifier is a
third value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the channcl bonding identifier is the first value, and the bandwidth identifier is a
fourth value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a first value, the data transmission channel includes primary 20 MHz and a secondary 40
MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 80 MHz channel;

if the channel bonding identifier is the second value, and the bandwidth identifier
is a third value, the data transmission channel includes a primary 20 MHz channel, a
secondary 20 MHz channel, and a secondary 80 MHz channel; or

if the channel bonding identifier is the second value, and the bandwidth identifier
is a fourth value, the data transmission channel includes a primary 20 MHz channel, a
secondary 40 MHz charinel, and a secondary 80 MHz channel.
[0270] Manner 2:
[0271] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel,

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20

M1z channel, and a sccondary 40 MHz channel;
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if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MIlz channcl, and a sccondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel includes a primary 20 MHz channel, a
secondary 40 MHz channel, and a secondary 80 MHz channel.
[0272] Manner 3;
[0273] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MH?z channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel includes a primary 20 MIlz channel and a
secondary 80 MHz channel.
[0274] Manner 4:
[0275] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel

includes a primary 20 MHz channel and a secondary 20 MHz channel;
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if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel;

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the first value, the data transmission channel includes a primary 20 MHz channel, a secondary
20 MHz channel, a secondary 40 MHz channel, and a secondary 80 MHz channel; or

if the bandwidth identifier is a fourth value, and the channel bonding identifier is
the second value, the data transmission channel includes a primary 20 MHz channel, a
secondary 20 MHz channel, and a secondary 80 MHz channel.
[0276] Manner 5:
[0277] If the bandwidth identifier is a first value, the data transmission channel includes a
primary 20 MHz channel;

if the bandwidth identifier is a second value, the data transmission channel
includes a primary 20 MHz channel and a secondary 20 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
first value, the data transmission channel includes a primary 20 MHz channel, a secondary 20
MHz channel, and a secondary 40 MHz channel;

if the bandwidth identifier is a third value, and the channel bonding identifier is the
second value, the data transmission channel includes a primary 20 MHz channel and a
secondary 40 MHz channel; or

if the bandwidth identifier is a fourth value, the data transmission channel includes
a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.
[0278] It should be noted that a channel mapping relationship of manners 1 to 5 is shown
in FIG. 6 to FIG. 10, and detailed descriptions are already provided in Embodiment 1.
[0279] It should be noted that other channel indication manners in Embodiment 1 to

Embodiment 3 are also applied to the apparatus for indicating a channel in Embodiment 4.
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[0280] This embodiment of the present invention provides an apparatus for indicating a
channel in a wireless local area network WLAN. A baseband circuit generates a physical
protocol data unit PPDU, the PPDU includes a preamble field and a data ficld, a high
efficiency signal ficld HE-SIG-A of the preamble field includes a bandwidth identifier and a
secondary 20 MHz channel identifier, and when the bandwidth identifier indicates that a data
transmission channel is greater than 40 MHz, the secondary 20 MHz channel identifier is used
to indicate whether a secondary 20 MHz channel is available. In the foregoing manner, a
discontinuous channel in a frequency domain in a wireless local area network is indicated, an

available data transmission channel is improved, and a system throughput is increased.

Embodiment 5

10281] Embodiment 5 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11uax standard.

[0282] In this embodiment, a data transmission channel is indicated by using a bandwidth
identifier in a PPDU, and the bandwidth (BW) identifier includes at least three bits.

10283] The data transmission channel includes the following eight modes:

[0284] Mode 1: a primary 20 MHz channel.

[0285] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0286] Mode 3: a primary 20 MHz channel, a secondary 20 MHz channel, and at least one
20 MHz channel of a secondary 40 MHz channel.

[0287] Mode 4: At least a primary 20 MHz channel and a 20 MHz channel of a secondary
40 MHz channel are included, and the location of the 20MHz channel is opposite parity
comparing with a location of the primary 20 MHz channel, and, any 20 MHz channel of a
secondary 80 MHz channel is not included.

[0288] The opposite parity herein means that in descending order or in ascending order of
frequencies, one 20 MHz channel is on a 20 MHz channel numbered by using an odd number,

and the other 20MHz channel is on a 20 MHz channel numbered by using an even number.
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[0289] Mode 5: At least a primary 20 MHz channel, a secondary 20 MHz channel, and at
least one 20 MHz channel of a secondary 80 MHz channel are included.

[0290] Mode 6: At least a primary 20 MHz channel, a 20 MHz channel of a secondary 40
MHz channel and at least one 20 MHz channel of a secondary 80 MHz channel are included,
and the location of the 20MHz channel of the secondary 40MHz channel is opposite parity
comparing with a location of the primary 20 MHz channel.

[0291] Mode 7: At least a primary 20 MHz channel and a first 20 MHz channel of two 20
MHz channels are included, and the locations of the two 20 MHz channels of a secondary 80
MHz channel are opposite parity comparing with a location of the primary 20 MHz channel.
[0292] Mode 8: At least a primary 20 MHz channel and a second 20 MHz channel of two
20 MHz channels are included, and the locations of the two 20 MHz channels of a secondary
80 MHz channel are opposite parity comparing with a location of the primary 20 MHz
channel.

[0293] The first 20 MHz channel and the second 20 MHz channel may be defined by
using different methods, and this is not limited in this patent. For example, the first 20 MHz
channel is a 20 MHz channel, which has a lower frequency, of the two 20 MHz channels, and
locations of the two 20MHz channels of the secondary 80 MHz channel are opposite parity
comparing with the location of the primary 20 MHz channel, and the second 20 MHz channel
is a 20 MHz channel, which has a higher frequency, of the two 20 MHz channels, and
locations of the two 20MHz channels of the secondary 80 MHz channel are opposite parity
comparing with the location of the primary 20 MHz channel. Alternatively, a contrary case is
also applicable. For another example, the first 20 MHz channel is a 20 MHz channel, whose
rate of frequency separation to the primary 20 MHz channel is smaller, of the two 20 MHz
channels of the secondary 80 MHz channel, and locations of the two 20MHz channels are
opposite parity comparing with the location of the primary 20 MHz channel, and the second
20 MHz channel is a 20 MHz channel, whose rate of frequency separation to the primary 20
MHz channel is larger, of the two 20 MHz channels of the secondary 80 MHz channel, and
locations of the two 20MHz channels are opposite parity comparing with the location of the
primary 20 MHz channel. Alternatively, a contrary case is also applicable.

[0294] It should be noted that when a channel is a primary 20 MHz channel and a 20 MHz
channel of secondary 40 MHz, whose location is the same parity as that of the primary 20
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MHz channel, mode 3 or mode 4 may be indicated. With such a result, when receiving a part
of an HE-SIG-B on the primary 20 MHz channel, a receiving station attempts to receive the
other part of the HE-SIG-B on a secondary 20 MHz channel or a 20 MHz channel of
secondary 40 MHz, whose location is opposite parity comparing with that of the primary 20
MHz channel, but the receiving fails. No information related to the HE-SIG-B is transmitted
on a 20 MHz channel or the 20 MHz channel of secondary 40 MHz, whose location is
opposite parity comparing with that of the primary 20 MHz channel. Therefore, the receiving
failure does not bring any information loss.

[0295] It should be added that when the channel includes the primary 20 MHz channel
and at least one 20 MHz channel of secondary 80 MHz, but does not include any 20 MHz
channel whose location is opposite parity comparing with that of the primary 20 MHz channel,
mode 5, 6, 7, or 8 may be indicated. With such a result, when receiving a part of an HE-S1G-B
on the primary 20 MHz channel, a receiving station attempts to receive the other part of the
HE-SIG-B on the 20 MHz channel whose location is opposite parity comparing with that of
the primary 20 MHz channel and that is indicated in the mode, but the receiving fails. No
information related to the HE-SIG-B is transmitted on the 20 MHz channel whose location is
opposite parity comparing with that of the primary 20 MHz channel. Therefore, the receiving
failure does not bring any information loss.

[0296] A correspondence between a bandwidth identifier and the cight modes is not

limited in the present invention, and the following corresponding manner is preferably

selected:
Bandwidth | 000 001 010 011 100 101 110 111
identifier
Mode Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8

[0297] A correspondence between the eight modes and the channel is shown in Table 11.
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Table 11
Mode | Bandwidth | Actually used channel
range of a
channel

1 20 MHz 0

2 40 MHz 0,

3 80 MHz 0,1,2)(0,1,3)(0, 1,2, 3)

4 80 MHz 0,3)(0,1,3)(0,2,3)(0, 1, 2,3)

Notes: (0, 2) belongs to mode 3 or mode 4.

5 160 MHz ©0,1,4) 0,1,2,4)
0, 1,5 0,1,2,5
0,1,6) 0,1,2,6)
0,1,7) 0,1,2,7)
0, 1,4,5) 0,1,2,4,5)
0, 1,4,6) 0,1,2,4,6)
0.1,4,7) 0,1,2,4,7)
0,1,5,6) 0,1,2,5,6)
©, 1,5,7) 01,2,57)
0,1,6,7) 0,1,2,6,7)
0,1,4,5,6) (0,1,2,4,5,06)
0,1,4,5,7 0,1,2,45.7)
©0,1,4,6,7) 0,1,2,4,6,7)
0,1,5,6,7) 0,1,2,5,6,7)
0,1,4,5,6,7) 0,1,2,4,5,6,7)
0,1,3,4) (0,1,2,3,4)
0, 1,3,5) 0,1,2,3,5)
©. 1,3, 6) ©,1,2,3,6)
(0,1,3,7) (0,1,2,3,7)
0,1,3,4,5) 0,1,2,3,4,5)
0,1,3,4,6) 0,1,2,3,4,6)
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(0,1.3,4,7)
0,1,3,5,6)
0,1,3,57)
0,1,3,6,7)
0,1,3,4,5,6)
0,1,3,4,5,7)
(0,1,3,4,6,7)
0,1,3,5,6,7)
0,1,3,4,5,6.7)

(0,1,2,3,4,7)
(0,1,2,3,5,6)

0, 1,2,3,5,7)
0,1,2,3,6,7)
(0,1,2,3,4,5,6)
0,1,2,3,4,5,7)
0,1,2,3,4,6,7)
0,1,2,3,5.6,7)
(0,1,2,3,4,5,6,7)

6 160 MHz

(0,3,4)
(©,3,5)

(0, 3, 6)
(0.3.7)

(0, 3,4,5)
(0,3, 4,6)
(0,3,4.7)

(0, 3,5,6)
(0,3,5.7)
(0,3,6,7)
(0,3,4.5,6)
(0,3,4,5,7)
(0,3,4,6,7)
0,3,5.6,7)
0,3,4,5,6,7)

0,2,3,4)
(0,2,3,5)
0.2.3,6)
0,2,3,7)
(0.2.3.4,5)
(0,2, 3,4, 6)
0,2,3,4,7)
(0,2, 3,5, 6)

©,1,3,4)
©.1,3,5)

@, 1,3, 6)
0.1.3,7)
©,1,3,4,5)
©,1,3,4,6)
©,1,3,4,7)
©,1,3,5,6)
©,1,3.5,7)
0,1,3.6,7)
0,1,3,4,5,6)
0,1,3,4,5,7)
0,1,3,4,6,7)
©,1,3,5,6,7)
0,1,3,4,5,6,7)

0,1,2,3,4)
0,1,2,3,5)
0,1,2,3,6)
0,1,2,3,7)
(0.1,2,3,4,5)
(0,1,2,3,4,6)
0,1,2,3,4,7)
0,1,2,3,5,6)
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0,2,3,5,7)
0,2,3,6,7)

(0,2,3,4,5,6)
0,2,3,4,5,7)
0,2,3,4,6,7)
0,2,3,5,6,7)

0,2,3,4,5,6,7)

0,1,2,3,5,7)
0,1,2,3,6,7)
0,1,2,3,4,5,0)
0,1,2,3,4,5,7)
0,1,2,3,4,6,7)
0,1,2,3,5,6,7)
0,1,2,3,4,5,6,7)

7 160 MHz

©,5)

(0,5, 1)

0, 5,2)
(.5, 3)
(0,5, 4)
(0,5, 6)
(0,5,1,2)
(0,5, 1,3)
0,5, 1,4)
(0, 5. 1,6)
0, 5,2,3)
(0.5.2,4)
(0,5,2,6)
(0,5.3,4)
(0, 5,3, 6)
(0, 5, 4, 6)
(0,5,3.4,6)
(0,5.2,4,6)
(0,5,2,3,6)
(0,5,2,3,4)
(0,5, 1,4,6)
©,5,1,3,0)
0,5,1,3,4)
(0,5,1,2,6)
©,5,1,2,4)

0,5, 7)
0.5,7,1)
0.5,7,2)
0.5,7,3)
0,5,7,4)
(0,5, 7, 6)
0,5,7,1,2)
0,5,7,1,3)
(0,5,7,1,4)
(0,5.7,1,6)
0,5,7,2,3)
0,5,7,2,4)
(0,5.7,2,6)
(0,5,7,3,4)
(0,5,7,3,6)
(0,5,7,4,6)
(0,5,7,3,4,6)
(0,5,7,2,4,6)
(0,5,7,2,3,6)
0,5,7,2,3,4)
(0,5,7,1,4,6)
©,5,7,1,3,6)
(0,5,7.1,3,4)
©,5,7,1,2,6)
©,5,7,1,2,4)
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0,5,1,2.3)
0,5,1,2,3,4)
(0,5,1,2,3,6)
0,5,1,2,4,6)
(0,5,1,3,4,6)
(0,5,2,3,4,6)
(0,5,1,2,3,4,6)

(0,5,7,1,2,3)
0,5,7,1,2,3.4)
0,5,7,1,2,3,6)
(0,5,7,1,2.4,6)
(0,5,7,1,3,4,6)
(0,5,7,2,3,4,6)
(0,5,7,1,2,3,4,6)

8 160 MHz

0,7

0,7, 1)
(0,7,2)
(0,7,3)
(0,7, 4)
(0,7.6)
0,7.1,2)
0,7, 1,3)
0,7,1,4)
(0,7,1,6)
0,7,2,3)
(0,7,2,4)
(0,7,2,6)
(0,7,3,4)
(0.7,3,6)
(0,7,4,6)
0,7,3,4,6)
(©,7,2,4,6)
©0,7,2,3,6)
(0,7,2.3,4)
0,7,1,4, 6)
(0,7,1,3,6)
0,7,1,3,4)
0.7.1,2.6)
0,7,1,2,4)
0,7,1,2,3)
0,7,1,2,3,4)

(0,5,7)
0.5,7, 1)
(0,5,7,2)
(0,5,7,3)
(0,5,7,4)
(0.5.7.6)
(0,5,7,1,2)
0,5,7,1,3)
(0,5,7,1,4)
0,5,7, 1,6)
©,5,7,2,3)
(0,5.7,2,4)
(0,5,7,2,6)
(0,5,7,3,4)
(0,5,7,3,6)
(0,5,7,4,6)
0,5,7,3,4,6)
0,5,7,2,4,6)
0,5,7,2,3,6)
(0.5,7,2,3,4)
0,5,7,1,4,6)
0,5,7,1,3,6)
0,5,7,1,3,4)
(0,5.7.1,2.6)
0,5,7,1,2,4)
0,5,7.1,2,3)
0,5,7,1,2,3,4)

CA 3014366 2018-08-30

56




10

15

20

84401911

0,7,1,2,3,6) (0,5,7,1,2,3,6)
(0,7,1,2,4,6) (0,5,7,1,2,4,6)
(0,7, 1,3, 4, 6) (0,5,7,1,3,4,6)
(0,7,2,3,4,6) (0.5,7,2,3.4,6)
0,7,1,2,3,4,6) (0,5,7,1,2,3,4,6)

Notes: (0, 4), (0, 6), (0,4, 6), (0, 2, 4), (0, 2, 6), and (0, 2, 4, 6) belong to mode 5, or mode 6, or

mode 7, or mode 8.

[0298] The channel identifier used in the table is a logical identifier of the channel.
Generally, a channel identifier 0 indicates a primary 20 MHz channel, a channel identifier 1
indicates a secondary 20 MHz channel, channel identifiers 2 and 3 indicate a secondary 40
MHz channel, and channel identifiers 4 to 7 indicate a secondary 80 MHz channel. A
frequently used mapping relationship between a channel identifier and a channel is described
above. Another mapping relationship between a channel identifier and a channel also exists.
This is not limited in the present invention.

[0299] For convenience of description below, an HE-SIG-B on a primary channel is
referred to as an HE-SIG-B 1 herein. As shown in FIG. 6, FIG. 7, FIG. 8, and FIG. 9, the
HE-SIG-B 1 is copied on a channel whose location is the same parity as that of the primary
channel, and a common part ot the HE-SIG-B | includes RU allocation signaling of a primary
20 MHz channel and a 20 MHz channel whose location is the same parity as that of the
primary channel. A common part of an HE-SIG-B 2 includes RU allocation signaling of a 20
MHz channel whose location is opposite parity comparing with that of the primary 20MIz
channel, and is copied on the multiple 20 MHz channels. It is assumed that RU allocation
signaling of each 20 MHz channel has a length of N bits, and cight bits is used as an example
in the following descriptions.

[0300] Each of the foregoing eight modes carries two pieces of information. The first
piece of information indicates a length of the common part of the HE-SIG-B 1 and a length of
the common part of the HE-SIG-B 2 to a receiving node (herein, the length of the common
part of the HE-SIG-B 1 is equal to the length of the common part of the HE-SIG-B 2). The
second piece of information indicates on which 20 MHz channel the receiving node receives

the HE-SIG-B 2. It should be noted herein that the receiving node is bound to receive the
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HE-SIG-B 1 on the primary 20 MHz channel. For example, mode 3 indicates to the receiving
node that both the length of the common part of the HE-SIG-B 1 and the length of the
common part of the HE-SIG-B 2 are 16 bits (statistics on a length of RU allocation signaling
of only a 20 MHz channel is collected herein), and the HE-SIG-B 2 is received on a channel
whose logical identifier is 1. For another example, mode 8 indicates to the receiving node that
both the length of the common part of the HE-SIG-B 1 and the length of the common part of
the HE-SIG-B 2 are 32 bits, and the HE-SIG-B 2 is received on a 20 M channel whose logical
identifier is 7. Therefore, the foregoing eight modes indicate that the receiving node can
correctly receive the HE-SIG-B 1 and the HE-SIG-B 2.
[0301] In addition, special RU allocation signaling, that is, 242(0), exists in the RU
allocation signaling of an HE-SIG-B 20 MHz channel, and indicates that 242 subcarriers that
can transmit information and that correspond to the 20 MIz channel do not transmit data of
any station. That is, the 20 MHz channel does not perform data transmission.
[0302] With reference to the eight modes of the HE-SIG-A and the RU allocation
signaling, which is included in the common parts of the HE-SIG-B 1 and the HE-SIG-B 2, of
each 20 MHz, the receiving node can learn that data is received on which channels. For
example, it is assumed that a data transmission channel is (0 1 2), and a sending node sets a
bandwidth identifier bit of an HE-SIG-A in a physical layer preamble to mode 3. In addition,
the HE-SIG-B 1 includes RU allocation signaling of a channel 0 and a channel 2, and the
HE-SIG-B 2 includes RU allocation signaling of a channel 1 and a channel 3. The RU
allocation signaling of the channel 3 is 242(0). After receiving the HE-SIG-A, a receiver
learns, according to the bandwidth identifier bit, that mode 3 is used. That is, both the length
of the common part of the HE-SIG-B 1 and the length of the common part of the HE-SIG-B 2
are 16 bits. The HE-SIG-B 1 is received on a channel whose logical identifier is 0 (the
primary 20 MHz channel), and the HE-SIG-B 2 is received on a channel whose logical
identifier is 1. With reference to the RU allocation signaling 242(0), which is included in the
HE-SIG-B 2, of the channel whose logical identifier is 3, it is learned that the data
transmission channel is (0 1 2).
[0303] It should be noted that actually used channels indicated in each mode in Table 11
are overlapped. However, this does not affect that the receiving node learns a length of a
common part of an HE-SIG-B and learns that the HE-SIG-B 2 is received on which 20 MHz
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channel. Therefore, the foregoing mode indication may correctly tell the receiving node that
data transmission is performed on which 20 MHz channels. In a implementation, the actually
used channels that are overlapped are used in only one mode, so that actually used channels
indicated in all the modes are not overlapped. For example, cases in which actually used
channels that are overlapped and that are indicated in mode 3 and mode 4 in Table 11 are (0, 1,
3), (0, 1, 2, 3), and (0, 2). To avoid overlapping, thc foregoing three cases of actually uscd
channels are used only in mode 3, and are removed from mode 4. It should be noted that the
foregoing channel overlapping cases are also applicable to another embodiment.

[0304] It should be noted that different orders of channel identifiers in Table 11 do not
affect actually used channels. For example, actually used channels indicated by channel
identifiers (0, 7, 1, 2) and channel identifiers (0, 1, 2, 7) are the same.

[0305] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier, and
the bandwidth identifier is used to indicate a data transmission channel. In the foregoing
manner, a discontinuous channel in a frequency domain in a wireless local area network is
indicated, an available data transmission channel is improved, and a system throughput is

increased.

Embodiment 6

[0306] Embodiment 6 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard.

[0307] In this embodiment, a data transmission channel is indicated by using a bandwidth
identifier in a PPDU, and the bandwidth (BW) identifier includes at least three bits.

[0308] The data transmission channel includes the following eight modes:

10309] Mode 1: a primary 20 MHz channel.

[0310] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.
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[0311] Mode 3: a primary 20 MHz channel, a secondary 20 MHz channel, and at least one
20 MHz channel of a secondary 40 MHz channel.

[0312] Mode 4: At least a primary 20 MHz channel and a 20 MHz channel of a secondary
40 MHz channel are included, and location of the 20MHz channel is opposite parity
comparing with a location of the primary 20 MHz channel, and, any 20 MHz channel of a
secondary 80 MHz channel is not included.

[0313] Mode 5: a primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz
channel are included, and location of the 20MHz channel is the same parity as that of the
primary 20 MHz channel.

[0314] Mode 6: At least a primary 20 MHz channel, a secondary 20 MHz channel, and at
least one 20 MHz channel of a secondary 80 MHz channel are included.

[0315] Mode 7: At least a primary 20 MHz channel, a 20 MHz channel of a secondary 40
MHz channel, and at least one 20 MHz channel of a secondary 80 MHz channel are included,
and a location of the 20MHz channel of a secondary 40MHz channel is opposite parity
comparing with a location of the primary 20 MHz channel.

[0316] Mode 8: a primary 20 MHz channel, a 20 MHz channel of a secondary 40 MHz
channel and at least one 20 MHz channel of a secondary 80 MHz channel are included, and a
location of the 20MHz channel of a secondary 40MHz channel is the same parity as a location
of the primary 20 MHz channel.

[0317] A correspondence between the bandwidth identifier and the eight modes is not

limited in the present invention, and the following corresponding manner is introduced for

use:
Bandwidth | 000 001 010 011 100 101 110 111
identifier
Mode Mode | | Mode?2 | Mode 3 | Mode 4 | Mode 5 | Mode | Mode | Mode
6 7 8

[0318] A correspondence between the eight modes and the channel is shown in Table 12.
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©, 1,4,5, 6)
0,1,4,57)
0,1,4,6,7)
©,1,5,6,7)
(0,1,4,5,6,

0, 1,3,4)
©,1,3,5)
(0.1,3,6)
©,1,3,7)
0,1,3,4,5)
0, 1,3.4,6)
0,1,3,4,7)

7

Table 12
Mode Bandwidth Actually used channel
range of a
channel
1 20 MHz ()
2 40 MHz 0. 1)
3 80 MHz 0,1,2)(0,1,3)(0, 1,2, 3)
4 80 MHz (0,3)(0,1,3)(0,2,3)(0,1,2,3)
5 80 MHz (0,2)
6 160 MHz 0,1,4) 0,1,2,4)
0, 1, 3) 0,1,2,5)
0, 1,6) 0,1,2,6)
0,1.7) 0,1,2,7)
0,1,4,5) 0,1,2,4,5)
©0,1,4,6) 0,1,2,4,6)
©, 1,4, 0,1,2,4,7)
0,1,5,6) 0,1,2,5,6)
©,1,5,7 0,1,2,5,7)
©0,1,6,7 0,1,2,6,7)

0,1,2,4,5,6)
0,1,2,4,5,7)
0,1,2,4,6,7)
0,1,2,5,6,7)
0,1.2,4,5,6,7)

0,1,2,3,4)
©,1,2,3,5)
(0, 1,2,3,6)
,1,2,3,7)
(0,1,2,3.4,5)
(0,1,2,3,4,6)
0,1,2,3,4,7)
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0,1,3,5,6)
0,1,3,5.7)

(0,1,3,6,7)

0,1,3,4,5,6)
0,1,3,4,5,7)
0,1,3,4,6,7)
(0,1,3,5,6,7)

(0,1.3,4,5,6,7)

0,1,2,3,5,6)
0,1,2,3,5.7)
0,1,2,3,6,7)
0,1,2,3,4,5,6)
0,1,2,3,4,5,7)
0.1,2,3,4,6,7)
0,1,2,3,5,6,7)
0,1,2,3,4,5,6,7)

7 160 Mz

(0,3, 4)
0,3, 5)
(0,3,6)
©,3,7)
(0.3.4,5)

(0, 3,4, 6)
(0,3,4,7)
(0,3,5,6)
(0,3,5,7)
(0,3,6,7)
(0,3,4,5,6)
(0,3,4,5,7)
(0,3,4,6,7)
(0,3,5,6,7)
(0,3,4,5,6,7)

0,2,3,4)
(0,2,3,5)

©,2,3,6)

0,2,3,7)

0,2,3,4,5)
(0,2,3,4,6)
(0,2,3,4,7)
0,2,3,5,6)
0.2,3,5,7)
(0,2,3,6,7)

0, 1,3,4)
©,1,3,5)

0, 1,3,6)
0,1,3,7)
0,1,3.4,5)

0, 1,3,4,6)
0,1,3,4.7)
©,1,3,5,6)
0,1,3,5,7)
©,1,3,6,7)
0,1,3,4,5,6)
0,1,3,4,5,7)
0,1,3,4,6,7)
©,1,3,5,6,7)
0,1.3,4,5,6,7)

0, 1,2,3,4)
0,1,2,3,5)
0,1,2,3,6)
©,1,2,3,7
0,1,2,3,4,5)
©,1,2,3,4,6)
0,1,2.3,4,7)
0,1,2,3,5,6)
©,1,2,3,5,7)
0,1,2,3,6,7)
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(0,2,3,4,5,6) 0,1,2,3,4,5,6)
0,2,3,4.57) 0,1,2,3,4,5,7)
0,2,3,4,6,7) 0,1,2,3,4,6,7)
0,2,3,5.6,7) 0,1,2,3,5,6,7)
0,2,3,4,5,6,7) (0,1,2,3,4,5,6,7)

8 160 MHz 0,2,4)
0,2,5)
0,2, 6)
0,2,7)
(0,2,4,5)
(0,2,4,6)
(0,2,4,7)
(0.2.5.6)
0,2,5,7)
(0,2.6,7)
(0,2,4,5,6)
(0,2,4,5,7)
(0,2,4,6,7)
0,2,5,6,7)
(0,2,4,5,6,7)

[0319] The channel identifier used in the table is a logical identifier of the channel.
Generally, a channel identifier 0 indicates a primary 20 MHz channel, a channel identifier 1
indicates a secondary 20 MHz channel, channel identifiers 2 and 3 indicate a secondary 40
MHz channel, and channel identifiers 4 to 7 indicate a secondary 80 MHz channel. A
frequently used mapping relationship between a channel identifier and a channel is described
above. Another mapping relationship between a channel identifier and a channel also exists.
This is not limited in the present invention.

[0320] It should be noted that different orders of channel identifiers in Table 12 do not
affect actually used channels. For example, actually used channcls indicated by channel
identifiers (0, 7, 1, 2) and channel identifiers (0, 1, 2, 7) are the same.

[0321] Only one HE-SIG-B exists in mode 5 and mode 8. In this case, the HE-SIG-B

includes RU allocation signaling of all 20 M channels. Only one piece of information, that is,
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a length of the HE-SIG-B, is carried in mode 5 and mode 8. In the other modes other than
mode 5 and mode 8, RU allocation signaling included in common parts of the HE-SIG-B 1
and the HE-SIG-B 2 are the same as those in the transmission manner in Embodiment 5.
Descriptions of overlapping cases indicated in the modes in the table are the same as those in
Embodiment 5, and details are not described herein again.

[0322] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier, and
the bandwidth identifier is used to indicate a data transmission channel. In the foregoing
manner, a discontinuous channel in a frequency domain in a wireless local area network is
indicated, an available data transmission channel is improved, and a system throughput is

increased.

Embodiment 7

[0323] Embodiment 7 of the present invention provides a method, which is applied to a
WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard.

[0324] In this embodiment, a data transmission channel is indicated by using a bandwidth
identifier in a high efficiency signal field HE-SIG-A of a preamble field in a PPDU, and the
bandwidth (BW) identifier includes at least three bits.

[0325] The data transmission channel includes the following eight modes:

[0326] Mode 1: a primary 20 MHz channel.

[0327] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0328] Mode 3: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel.

[0329] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40
MHz channel, and a secondary 80 MHz channel.
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[0330] Mode 5: a primary 20 MHz channel and a 20 MHz channel of a secondary 40 MHz
channel, and the location of the 20MHz channel is opposite parity comparing with that of the
primary 20 MHz channel.

[0331] Mode 6: a primary 20 MHz channel and a secondary 40 MHz channel.

[0332] Mode 7: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 80 MHz channel.

[0333] Mode 8: a primary 20 MHz channel, a secondary 40 MHz channel, and a
sccondary 80 MHz channel.

[0334] A correspondence between the bandwidth identifier and the eight modes is not

limited in the present invention, and the following corresponding manner is introduced for

use:
Bandwidth | 000 001 010 011 100 101 110 111
identifier
Mode Mode 1 | Mode2 | Mode3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8

[0335] For example, a correspondence between the eight modes and the channel is shown
in FIG. 25.

[0336] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier, and
the bandwidth identifier is used to indicate a data transmission channel. In the foregoing
manner, a discontinuous channel in a frequency domain in a wireless local area network is
indicated, an available data transmission channel is improved, and a system throughput is

increased.

Embodiment 8

[0337] Embodiment 8 of the present invention provides a method, which is applied to a

WLAN, for indicating a channel. The method may be applied to a station, for example, the AP
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and the STA 1 to the STA 3 in FIG. 2. The station may support a next-generation WLAN
standard, for example, the 802.11ax standard.

[0338] In this embodiment, a data transmission channel is indicated by using a bandwidth
identifier in a high efficiency signal field HE-SIG-A of a preamble field in a PPDU, and the
bandwidth (BW) identifier includes at least three bits.

[0339] The data transmission channel includes the following eight modes:

[0340] Mode 1: a primary 20 MHz channel.

[0341] Mode 2: a primary 20 MHz channel and a secondary 20 MHz channel.

[0342] Mode 3: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 40 MHz channel.

[0343] Mode 4: a primary 20 MHz channel, a secondary 20 MHz channel, a secondary 40
MHz channel, and a secondary 80 MHz channel.

[0344] Mode 5: a primary 20 MHz channel and a secondary 40 MHz channel.

[0345] Mode 6: a primary 20 MHz channel, a secondary 20 MHz channel, and one 20
MHz channel of a secondary 40 MHz channel.

[0346] It should be noted that mode 6 includes two implementations. The first
implementation in mode 6 is a primary 20 MHz channel, a secondary 20 MHz channel, and a
channel, whose location is the same parity as that of the primary 20 MHz channel, of a
secondary 40 MHz channel. The second implementation in mode 6 is a primary 20 MHz
channel, a secondary 20 MHz channel, and a channel, whose location is opposite parity
comparing with that of the primary 20 MHz channel, of a secondary 40 MHz channel.

[0347] Mode 7: a primary 20 MHz channel, a secondary 20 MHz channel, and a
secondary 80 MHz channel.

[0348] Mode 8: a primary 20 MHz channel, a secondary 40 MHz channel, and a
secondary 80 MHz channel.

[0349] A correspondence between the bandwidth identifier and the eight modes is not

limited in the present invention, and the following corresponding manner is introduced for

usc:
Bandwidth | 000 001 010 011 100 101 110 111
identifier
Mode Mode 1 | Mode 2 | Mode 3 | Mode 4 | Mode 5 | Mode 6 | Mode 7 | Mode 8
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10350] For example, a correspondence between the eight modes and the channel is shown
in FIG. 26 or FI1G. 27.

[0351] This embodiment of the present invention provides a method for indicating a
channel in a wireless local area network WLAN. A sending station generates and sends a
physical protocol data unit PPDU, the PPDU includes a preamble field and a data field, a high
efficiency signal field HE-SIG-A of the preamble field includes a bandwidth identifier, and
the bandwidth identifier is used to indicate a data transmission channel. In the foregoing
manner, a discontinuous channel in a frequency domain in a wireless local area network is
indicated, an available data transmission channel is improved, and a system throughput is
increased.

[0352] The foregoing embodiments are merely intended for describing the technical
solutions of the present invention, but not for limiting the present invention. Although the
present invention is described in detail with reference to the foregoing embodiments, persons
of ordinary skill in the art should understand that they may still make modifications to the
technical solutions described in the forcgoing embodiments or make equivalent replacements
to some technical features thereof, without departing from the scope of the technical solutions

of the embodiments of the present invention.
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CLAIMS:

1. A method for indicating a channel in a wireless local area network (WLAN), comprising:

generating a physical protocol data unit (PPDU), wherein the PPDU includes a preamble
field and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier; and

sending the PPDU;

wherein the bandwidth identifier is used to indicate a data transmission channel of the
PPDU, and the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a first value, the first value indicates a first
mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the first
mode, a primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and

wherein when the bandwidth identifier is a second value, the second value indicates a
second mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the
second mode, the primary 20 MHz channel, a secondary 20 MHz channel, and one 20 MHz

channel of the secondary 40 MHz channel are included in the data transmission channel.

2. The method according to claim 1, wherein the first value is 100.

3. The method according to claim 1, wherein the second value is 101.

4. A method for indicating a channel in a wireless local area network (WLAN), comprising:

generating a physical protocol data unit (PPDU), wherein the PPDU includes a preamble
field and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier; and

sending the PPDU;

wherein the bandwidth identifier is used to indicate a data transmission channel of the
PPDU, and the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a third value, the third value indicates a third
mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the third
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mode, a primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz
channel of a secondary 80 MHz channel are included in the data transmission channel; and
wherein when the bandwidth identifier is a fourth value, the fourth value indicates a
fourth mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the
fourth mode, the primary 20 MHz channel, a secondary 20 MHz channel, and at least one 20

MHz channel of the secondary 80 MHz channel are included in the data transmission channel.

5. The method according to any one of claims 1 to 4, wherein the data transmission channel

is discontinuous in frequency domain.

6. An apparatus for indicating a channel in a wireless local area network (WLAN),
comprising:

a baseband circuit, configured to generate a physical protocol data unit (PPDU), wherein
the PPDU includes a preamble field and a data field, a high efficiency signal (HE-SIG) field
of the preamble field includes a bandwidth identifier; and

a radio frequency circuit, configured to send the PPDU,

wherein the bandwidth identifier is used to indicate a data transmission channel of the
PPDU, and the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a first value, the first value indicates a first
mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the first
mode, a primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and

wherein when the bandwidth identifier is a second value, the second value indicates a
second mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the
second mode, the primary 20 MHz channel, a secondary 20 MHz channel, and one 20 MHz

channel of the secondary 40 MHz channel are included in the data transmission channel.

7. The apparatus according to claim 6, wherein the first value is 100.

8. The apparatus according to claim 6, wherein the second value is 101.
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9. An apparatus for indicating a channel in a wireless local area network (WLAN),
comprising:

a baseband circuit, configured to generate a physical protocol data unit (PPDU), wherein
the PPDU includes a preamble field and a data field, a high efficiency signal (HE-SIG) field
of the preamble field includes a bandwidth identifier; and

a radio frequency circuit, configured to send the PPDU,

wherein the bandwidth identifier is used to indicate a data transmission channel of the
PPDU, and the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a third value, the third value indicates a third
mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the third
mode, a primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz
channel of a secondary 80 MHz channel are included in the data transmission channel; and

wherein when the bandwidth identifier is a fourth value, the fourth value indicates a
fourth mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the
fourth mode, the primary 20 MHz channel, a secondary 20 MHz channel, and at least one 20

MHz channel of the secondary 80 MHz channel are included in the data transmission channel.

10. The apparatus according to any one of claims 6 to 9, wherein the data transmission

channel is discontinuous in frequency domain.

11. A method in a wireless local area network (WLAN), comprising:

receiving a physical protocol data unit (PPDU), wherein the PPDU includes a preamble
field and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier, and the bandwidth identifier indicates a data transmission channel of the
PPDU; and

determining the data transmission channel of the PPDU according to the bandwidth
identifier;

wherein the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a first value, the first value indicates a first

mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the first
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mode, a primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and

wherein when the bandwidth identifier is a second value, the second value indicates a
second mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the
second mode, the primary 20 MHz channel, a secondary 20 MHz channel, and one 20 MHz

channel of the secondary 40 MHz channel are included in the data transmission channel.

12. The method according to claim 11, wherein the first value is 100.

13. The method according to claim 11, wherein the second value is 101.

14. A method in a wireless local area network (WLAN), comprising:

receiving a physical protocol data unit (PPDU), wherein the PPDU includes a preamble
field and a data field, a high efficiency signal (HE-SIG) field of the preamble field includes a
bandwidth identifier, and the bandwidth identifier indicates a data transmission channel of the
PPDU; and

determining the data transmission channel of the PPDU according to the bandwidth
identifier;

wherein the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a third value, the third value indicates a third
mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the third
mode, a primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz
channel of a secondary 80 MHz channel are included in the data transmission channel; and

wherein when the bandwidth identifier is a fourth value, the fourth value indicates a
fourth mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the
fourth mode, the primary 20 MHz channel, a secondary 20 MHz channel, and at least one 20

MHz channel of the secondary 80 MHz channel are included in the data transmission channel.

15. The method according to any one of claims 11 to 14, wherein the data transmission

channel is discontinuous in frequency domain.
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16. An apparatus in a wireless local area network (WLAN), comprising:

a radio frequency circuit, configured to receive a physical protocol data unit (PPDU),
wherein the PPDU includes a preamble field and a data field, a high efficiency signal
(HE-SIG) field of the preamble field includes a bandwidth identifier, and the bandwidth
identifier indicates a data transmission channel of the PPDU; and

a baseband circuit, configured to determine the data transmission channel of the PPDU
according to the bandwidth identifier;

wherein the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a first value, the first value indicates a first
mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the first
mode, a primary 20 MHz channel and a secondary 40 MHz channel are included in the data
transmission channel; and

wherein when the bandwidth identifier is a second value, the second value indicates a
second mode of the data transmission channel in a channel with an 80 MHz bandwidth; in the
second mode, the primary 20 MHz channel, a secondary 20 MHz channel, and one 20 MHz

channel of the secondary 40 MHz channel are included in the data transmission channel.

17. The apparatus according to claim 16, wherein the first value is 100.

18. The apparatus according to claim 16, wherein the second value is 101.

19. An apparatus in a wireless local area network (WLAN), comprising:

a radio frequency circuit, configured to receive a physical protocol data unit (PPDU),
wherein the PPDU includes a preamble field and a data field, a high efficiency signal
(HE-SIG) field of the preamble field includes a bandwidth identifier, and the bandwidth
identifier indicates a data transmission channel of the PPDU; and

a baseband circuit, configured to determine the data transmission channel of the PPDU
according to the bandwidth identifier;

wherein the bandwidth identifier includes three bits;

wherein when the bandwidth identifier is a third value, the third value indicates a third

mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the third
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mode, a primary 20 MHz channel, a secondary 40 MHz channel, and at least one 20 MHz
channel of a secondary 80 MHz channel are included in the data transmission channel; and
wherein when the bandwidth identifier is a fourth value, the fourth value indicates a
fourth mode of the data transmission channel in a channel with a 160 MHz bandwidth; in the
fourth mode, the primary 20 MHz channel, a secondary 20 MHz channel, and at least one 20

MHz channel of the secondary 80 MHz channel are included in the data transmission channel.

20. The apparatus according to any one of claims 16 to 19, wherein the data transmission

channel is discontinuous in frequency domain.

21. A computer-readable medium storing computer-executable instructions, which when
executed by one or more processors, cause the one or more processors to perform the method

of any one of claims 1 to 5 or 11 to 15.
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