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METHOD AND DEVICE FOR INDICATING
TRANSMISSION FRAME STRUCTURE, AND SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies,
and specifically, to a method and device for indicating a transmission frame structure,

and a system.

BACKGROUND

[0002] With evolution of a wireless local area network (Wireless Local Area
Network, WLAN) standard, a current |IEEE (Institute of Electrical and Electronics
Engineers, Institute of Electrical and Electronics Engineers) 802.11 working group
starts to research and formulate a next-generation WiFi (Wireless Fidelity, Wireless
Fidelity) standard. The next-generation WiFi standard is referred to as a HEW (High
Efficiency WLAN, high efficiency wireless local area network) for short, and a
project code name is 802.11ax. The next-generation WiFi standard aims to increase a
system capacity to more than 10Gbps, and specially concerns an outdoor deployment
scenario of WiFi devices and a high-density deployment scenario of WiFi devices.

[0003] For a high-density distribution scenario, a competitive access mechanism
of conventiona WiFi cannot work well due to low efficiency of the competitive
access mechanism, and a new media access mechanism is in urgent need of
introduction. Therefore, a multiuser transmission technology with an advantage of
relatively high performance is very likely to be introduced into 1lax. OFDMA
(Orthogonal Frequency Division Multiple Access, orthogonal frequency division
multiplexing) that includes UL (Uplink, uplink) OFMDA and DL (downlink,
downlink) OFMDA may be introduced into 11ax. In addition, UL MU (Multiple User,
multi-user) MIMO (Multiple Input Multiple Output, multiple-input multiple-output)
may aso be introduced (DL MU MIMO has been introduced into 11ac). The 1lax
should support all transmission modes supported by an existing standard. Actually,
evolution of the WiFi standard always adheresto thisidea, which is shown in Table 1.
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Table1

Standard Supported transmission mode

11alg sU

11n SuU, SU MIMO

1lac SuU, SU MIMO, DL MU MIMO

11ax SuU, SU MIMO, DL MU MIMO, UL MU MIMO, UL/DL OFDMA

[0004] It may be seen from Table 1 that, an 11a/g standard supports an SU (Single
User, single user) transmission mode, an 11n standard supports the SU transmission
mode and an SU MIMO transmission mode, and an 1lac standard supports the SU
transmission mode, the SU MIMO transmission mode, and a DL MU MIMO
transmission mode. In the prior art, each standard has a particular transmission frame
structure. A field in a physical header of a transmission frame is used to indicate a
frame structure of the transmission frame.

[0005] It may be seen from Table 1 that, a frame structure of the 11ax standard not
only should support the newly-introduced UL/DL OFDMA and UL MU MIMO, but
also should support the existing three transmission modes. In addition, the frame
structure of the 11ax should aso be identified by a HEW device and an existing
device as early as possible. That is, the HEW device can identify the frame as an 11ax
transmission frame according to a physica header of a transmission frame; or the
existing device can determine, according to a physical header of atransmission frame,
that the transmission frame is a transmission frame that cannot be understood by the
existing device. Therefore, a frame structure of a transmission frame needs to be
indicated in aphysical header of the transmission frame.

[0006] It is found in practice that, in the prior art, a particular frame structure is
used in each standard, and a physical header of the frame structure can indicate only
this frame structure. However, with development of a WLAN, more transmission
modes need to be supported, and multiple frame structures may be designed in one
standard. As a result, the prior art cannot satisfy application. For example, the 11ax
standard needs to support more than five transmission modes. It is difficult for one

frame structure to satisfy this requirement, that is, at least two frame structures may
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need to be designed to separately support different transmission modes. Therefore, a

method for indicating multiple different frame structuresisin urgent need.

SUMMARY

[0007] Embodiments of the present invention provide a method and device for
indicating a transmission frame structure, and a system, which may be used to
indicate multiple different transmission frame structures, and may be applied to a
HEW into which any one or more of transmisson modes in a UL OFMDA
transmission mode, a DL OFDMA transmission mode, and a UL MU MIMO
transmission mode are introduced.

[0008] A first aspect of the present invention provides a method for indicating a
transmission frame structure, where the method is applied to a wireless loca area
network WLAN, and includes. generating, by a sending device, atransmission frame,
where a physica header of the transmission frame includes a frame structure
indication field, a subcarrier polarity of the frame structure indication field is used to
indicate a frame structure of the transmission frame, where when the subcarrier
polarity of the frame structure indication field is a first subcarrier polarity, the
transmission frame has a first frame structure, or when the subcarrier polarity of the
frame structure indication field is a second subcarrier polarity, the transmission frame
has a second frame structure; and sending the transmission frame, so that a receiving
device determines the frame structure of the transmission frame according to the
subcarrier polarity of the frame structure indication field.

[0009] With reference to the first aspect, in a first possible implementation
manner, the frame structure indication field closely follows a legacy signaling field
L-SIG and the generating, by a sending device, a transmission frame includes:
generating, by the sending device, a first transmission frame that has the first frame
structure, or generating a second transmission frame that has the second frame
structure, where in a physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF,
where the HE-SIG-A includes control indication information, the control indication
information is used to instruct the receiving device how to decode al or a part of
fieldsin a part that is of the first transmission frame and after the HE-SIG-A, and the
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first transmission frame is used to support a single user SU transmission mode, a
single user multiple-input multiple-output SU MIMO transmission mode, and a
downlink multi-user multiple-input multiple-output DL MU MIMO transmission
mode; in a physical header of the second transmission frame, there is no HE-SIG-A
after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A
includes only common information, so that decoding can still be performed after
HE-SIG-As in second transmission frames sent by multiple sending devices that
include the sending device superpose, where the second transmission frame is used to
support an uplink orthogonal frequency division multiple access UL OFDMA
transmission mode, and the common information includes at least one of the
following information: a network identifier, an identifier of the receiving device, or
remaining transmission duration.

[0010] With reference to the first possible implementation manner of the first
aspect, in a second possible implementation manner, the first transmission frame is
further used to support a downlink orthogonal frequency division multiple access DL
OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0011] With reference to the first or the second possible implementation manner
of the first aspect, in a third possible implementation manner, the first transmission
frame is further used to support an uplink multi-user multiple-input multiple-output
UL MU MIMO transmission mode, or the second transmission frame is further used
to support aUL MU MIMO transmission mode.

[0012] With reference to any one of the first to the third possible implementation
manners of the first aspect, in a fourth possible implementation manner, a high
efficiency wireless local area network second signaling field HE-SIG-B is further
included after the HE-SIG-A of the first transmission frame and before the HE-STF of
the first transmission frame, where the HE-SIG-B includes control indication
information, and the control indication information included in the HE-SIG-B is used
to instruct the receiving device how to decode a part that is of the first transmission
frame and after the HE-SIG-B.

[0013] With reference to the fourth possible implementation manner of the first
aspect, in afifth possible implementation manner, the HE-SIG-A or the HE-SIG-B of
the first transmission frame further includes mode indication information, where the

mode indication information is used to indicate a transmission mode specifically
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supported by the first transmission frame.

[0014] With reference to the first aspect or any one of the first to the fifth possible
implementation manners of the first aspect, in a sixth possible implementation
manner, the generating, by a sending device, a transmission frame includes:
generating, by the sending device, a first transmission frame that has the first frame
structure, or generating a second transmission frame that has the second frame
structure, where after a frame structure indication field, a physical header of the first
transmission frame includes a time domain repetition of a particular field; and a
physical header of the second transmission frame includes the particular field, but
does not include the time domain repetition of the particular field.

[0015] With reference to the sixth possible implementation manner of the first
aspect, in a seventh possible implementation manner, the particular field is an
HE-SIG-A.

[0016] With reference to any one of the first aspect or the first to the seventh
possible implementation manners of the first aspect, in an eighth possible
implementation manner, the frame structure indication field closely follows a legacy
signaling field L-SIG; and the frame structure indication field in the first frame
structure and that in the second frame structure both are RL-SIGs, where the RL-SIG
is atime domain repetition of the L-SIG; or the frame structure indication field in the
first frame structure is all or a part of OFDM symbols of the HE-SIG-A, and the
frame structure indication field in the second frame structure is an RL-SIG, where the
RL-SIG is a time domain repetition of the L-SIG; or the frame structure indication
field in the first frame structure is all or a part of OFDM symbols of the HE-SIG-A,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A; or the frame structure indication field in the first
frame structure is an RL-SIG, and the frame structure indication field in the second
frame structure is al or a pat of OFDM symbols of the HE-SIG-A, where the
RL-SIG isatime domain repetition of the L-SIG

[0017] With reference to any one of the first aspect or the first to the eighth
possible implementation manners of the first aspect, in a ninth possible
implementation manner, the first subcarrier polarity means that phases of afirst group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by

a second angle; and the second subcarrier polarity means that the phases of the first
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group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, where the second angle is greater than the
first angle, and the first angle is greater than or equal to O degree; or the first
subcarrier polarity means that a first group of subcarriers in multiple subcarriers
included in the frame structure indication field are filled, and a second group of
subcarriers are vacant; and the second subcarrier polarity means that the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are vacant, and the second group of subcarriers are filled; or the first subcarrier
polarity means that phases of all subcarriers included in the frame structure indication
field are rotated by a third angle, and the second subcarrier polarity means that the
phases of al the subcarriers included in the frame structure indication field are rotated
by a fourth angle, where the fourth angle is greater than the third angle, and the third
angle is greater than O degree.

[0018] A second aspect of the present invention provides a method for indicating
a transmission frame structure, where the method is applied to a wireless local area
network WLAN, and includes: receiving, by areceiving device, a physical header of a
transmission frame sent by a sending device, where the physical header of the
transmission frame includes a frame structure indication field, and a subcarrier
polarity of the frame structure indication field is used to indicate a frame structure of
the transmission frame; and determining the frame structure of the transmission frame
according to the subcarrier polarity of the frame structure indication field, where
when the subcarrier polarity of the frame structure indication field is afirst subcarrier
polarity, the transmission frame has a first frame structure, or when the subcarrier
polarity of the frame structure indication field is a second subcarrier polarity, the
transmission frame has a second frame structure.

[0019] With reference to the second aspect, in a first possible implementation
manner, the frame structure indication field closely follows a legacy signaling field
L-SIG, and the receiving, by a receiving device, a physical header of a transmission
frame sent by a sending device includes: receiving, by the receiving device, a physical
header of afirst transmission frame that is sent by the sending device and has the first
frame structure or a physical header of a second transmission frame that is sent by the
sending device and has the second frame structure, where in the physical header of the

first transmission frame, there is a high efficiency wireless local area network first
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signaling field HE-SIG-A after an L-SIG and before a high efficiency wireless local
area network short training field HE-STF, where the HE-SIG-A includes control
indication information, the control indication information is used to instruct the
receiving device how to decode all or a part of fields in a part that is of the first
transmission frame and after the HE-SIG-A, and the first transmission frame is used
to support a single user SU transmission mode, a single user multiple-input
multiple-output SU MIMO transmission mode, and downlink multi-user
multiple-input multiple-output DL MU MIMO,; in the physical header of the second
transmission frame, there is no HE-SIG-A after an L-SIG and before an HE-STF, or
there is an HE-SIG-A, but the HE-SIG-A includes only common information, so that
decoding can till be performed after HE-SIG-As in second transmission frames sent
by multiple sending devices superpose, where the second transmission frame is used
to support an uplink orthogonal frequency divison multiple access UL OFDMA
transmission mode, and the common information includes at least one of the
following information: a network identifier, an identifier of the receiving device, or
remaining transmission duration.

[0020] With reference to the first possible implementation manner of the second
aspect, in a second possible implementation manner, the first transmission frame is
further used to support a downlink orthogonal frequency division multiple access DL
OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0021] With reference to the first or the second possible implementation manner
of the second aspect, in athird possible implementation manner, the first transmission
frame is further used to support an uplink multi-user multiple-input multiple-output
UL MU MIMO transmission mode, or the second transmission frame is further used
to support aUL MU MIMO transmission mode.

[0022] With reference to any one of the first to the third possible implementation
manners of the second aspect, in a fourth possible implementation manner, a high
efficiency wireless local area network second signaling field HE-SIG-B is further
included after the HE-SIG-A of the first transmission frame and before the HE-STF of
the first transmission frame, where the HE-SIG-B includes control indication
information, and the control indication information included in the HE-SIG-B is used
to instruct the receiving device how to decode a part that is of the first transmission
frame and after the HE-SIG-B.
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[0023] With reference to the fourth possible implementation manner of the second
aspect, in afifth possible implementation manner, the HE-SIG-A or the HE-SIG-B of
the first transmission frame further includes mode indication information, and the
method further includes: determining, according to the mode indication information, a
transmission mode specifically supported by the frame structure of the first
transmission frame.

[0024] With reference to the second aspect or any one of the first to the fifth
possible implementation manners of the second aspect, in a sixth possible
implementation manner, the receiving, by a receiving device, a physical header of a
transmission frame sent by a sending device includes. receiving, by the receiving
device, a physica header of a first transmission frame that is sent by the sending
device and has the first frame structure or a physical header of a second transmission
frame that is sent by the sending device and has the second frame structure, where
after a frame structure indication field, the physical header of the first transmission
frame includes a time domain repetition of a particular field; and the physical header
of the second transmission frame includes the particular field, but does not include the
time domain repetition of the particular field.

[0025] With reference to the sixth possible implementation manner of the second
aspect, in a seventh possible implementation manner, the particular field is an
HE-SIG-A.

[0026] With reference to any one of the second aspect or the first to the seventh
possible implementation manners of the second aspect, in an eighth possible
implementation manner, the frame structure indication field closely follows a legacy
signaing field L-SIG; and the frame structure indication field in the first frame
structure and that in the second frame structure both are RL-SIGs, where the RL-SIG
is atime domain repetition of the L-SIG; or the frame structure indication field in the
first frame structure is all or a part of OFDM symbols of the HE-SIG-A, and the
frame structure indication field in the second frame structure is an RL-SIG, where the
RL-SIG is a time domain repetition of the L-SIG; or the frame structure indication
field in the first frame structure is all or a part of OFDM symbols of the HE-SIG-A,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A; or the frame structure indication field in the first
frame structure is an RL-SIG, and the frame structure indication field in the second

frame structure is al or a part of OFDM symbols of the HE-SIG-A, where the
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RL-SIG is atime domain repetition of the L-SIG.

[0027] With reference to any one of the second aspect or the first to the eighth
possible implementation manners of the second aspect, in a ninth possible
implementation manner, the first subcarrier polarity means that phases of afirst group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by
a second angle; and the second subcarrier polarity means that the phases of the first
group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, where the second angle is greater than the
first angle, and the first angle is greater than or equal to O degree; or the first
subcarrier polarity means that a first group of subcarriers in multiple subcarriers
included in the frame structure indication field are filled, and a second group of
subcarriers are vacant; and the second subcarrier polarity means that the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are vacant, and the second group of subcarriers are filled; or the first subcarrier
polarity means that phases of all subcarriers included in the frame structure indication
field are rotated by athird angle, and the second subcarrier polarity means that phases
of all the subcarriers included in the frame structure indication field are rotated by a
fourth angle, where the fourth angle is greater than the third angle, and the third angle
is greater than O degree.

[0028] A third aspect of the present invention provides a sending device for
indicating a transmission frame structure, where the sending device is applied to a
wireless local area network WLAN, and includes: a generation module, configured to
generate a transmission frame, where a physical header of the transmission frame
includes a frame structure indication field, and a subcarrier polarity of the frame
structure indication field is used to indicate a frame structure of the transmission
frame, where when the subcarrier polarity of the frame structure indication field is a
first subcarrier polarity, the transmission frame has afirst frame structure, or when the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure; and a sending module,
configured to send the transmission frame, so that a receiving device determines the
frame structure of the transmission frame according to the subcarrier polarity of the

frame structure indication field.
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[0029] With reference to the third aspect, in a first possible implementation
manner, the frame structure indication field closely follows a legacy signaling field
L-SIG, and the generation module is specifically configured to generate a first
transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure, where in a physical header of
the first transmission frame, there is a high efficiency wireless local area network first
signaling field HE-SIG-A after an L-SIG and before a high efficiency wireless local
area network short training field HE-STF, where the HE-SIG-A includes control
indication information, the control indication information is used to instruct the
receiving device how to decode all or a part of fields in a part that is of the first
transmission frame and after the HE-SIG-A, and the first transmission frame is used
to support a single user SU transmission mode, a single user multiple-input
multiple-output SU MIMO transmission mode, and a downlink multi-user
multiple-input multiple-output DL MU MIMO transmission mode; in a physical
header of the second transmission frame, there is no HE-SIG-A after an L-SIG and
before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A includes only
common information, so that decoding can still be performed after HE-SIG-As in
second transmission frames sent by multiple sending devices that include the sending
device superpose, where the second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode, and
the common information includes at |east one of the following information: a network
identifier, an identifier of the receiving device, or remaining transmission duration.
[0030] With reference to the first possible implementation manner of the third
aspect, in a second possible implementation manner, the first transmission frame is
further used to support a downlink orthogonal frequency division multiple access DL
OFDMA transmission mode, or the second transmission frame is further used to
support aDL OFDMA transmission mode.

[0031] With reference to the first or the second possible implementation manner
of the third aspect, in a third possible implementation manner, the first transmission
frame is further used to support an uplink multi-user multiple-input multiple-output
UL MU MIMO transmission mode, or the second transmission frame is further used
to support aUL MU MIMO transmission mode.

[0032] With reference to any one of the first to the third possible implementation

manners of the third aspect, in a fourth possible implementation manner, a high
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efficiency wireless local area network second signaling field HE-SIG-B is further
included after the HE-SIG-A of the first transmission frame and before the HE-STF of
the first transmission frame, where the HE-SIG-B includes control indication
information, and the control indication information included in the HE-SIG-B is used
to instruct the receiving device how to decode a part that is of the first transmission
frame and after the HE-SIG-B.

[0033] With reference to the fourth possible implementation manner of the third
aspect, in afifth possible implementation manner, the HE-SIG-A or the HE-SIG-B of
the first transmission frame further includes mode indication information, where the
mode indication information is used to indicate a transmission mode specifically
supported by the first transmission frame.

[0034] With reference to the third aspect or any one of the first to the fifth
possible implementation manners of the third aspect, in a sixth possible
implementation manner, the generation module is specificaly configured to generate
a first transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure, where after a frame structure
indication field, a physical header of the first transmission frame includes a time
domain repetition of a particular field; and a physica header of the second
transmission frame includes the particular field, but does not include the time domain
repetition of the particular field.

[0035] With reference to the sixth possible implementation manner of the third
aspect, in a seventh possible implementation manner, the particular field is an
HE-SIG-A.

[0036] With reference to any one of the third aspect or the first to the seventh
possible implementation manners of the third aspect, in an eighth possible
implementation manner, the frame structure indication field closely follows a legacy
signaing field L-SIG; and the frame structure indication field in the first frame
structure and that in the second frame structure both are RL-SIGs, where the RL-SIG
is atime domain repetition of the L-SIG; or the frame structure indication field in the
first frame structure is al or a part of OFDM symbols of the HE-SIG-A, and the
frame structure indication field in the second frame structure is an RL-SIG, where the
RL-SIG is a time domain repetition of the L-SIG; or the frame structure indication
field in the first frame structure is all or a part of OFDM symbols of the HE-SIG-A,

and the frame structure indication field in the second frame structure is al or a part of
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OFDM symbols of the HE-SIG-A; or the frame structure indication field in the first
frame structure is an RL-SIG, and the frame structure indication field in the second
frame structure is al or a pat of OFDM symbols of the HE-SIG-A, where the
RL-SIG isatime domain repetition of the L-SIG

[0037] With reference to any one of the third aspect or the first to the eighth
possible implementation manners of the third aspect, in a ninth possible
implementation manner, the first subcarrier polarity means that phases of afirst group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by
a second angle; and the second subcarrier polarity means that the phases of the first
group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, where the second angle is greater than the
first angle, and the first angle is greater than or equal to O degree; or the first
subcarrier polarity means that a first group of subcarriers in multiple subcarriers
included in the frame structure indication field are filled, and a second group of
subcarriers are vacant; and the second subcarrier polarity means that the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are vacant, and the second group of subcarriers are filled; or the first subcarrier
polarity means that phases of all subcarriers included in the frame structure indication
field are rotated by a third angle, and the second subcarrier polarity means that the
phases of al the subcarriers included in the frame structure indication field are rotated
by a fourth angle, where the fourth angle is greater than the third angle, and the third
angleis greater than O degree.

[0038] A fourth aspect of the present invention provides a receiving device for
indicating a transmission frame structure, where the receiving device is applied to a
wireless local area network WLAN, and includes: a receiving module, configured to
receive a physical header of atransmission frame sent by a sending device, where the
physical header of the transmission frame includes a frame structure indication field,
and a subcarrier polarity of the frame structure indication field is used to indicate a
frame structure of the transmission frame; and a determining module, configured to
determine the frame structure of the transmission frame according to the subcarrier
polarity of the frame structure indication field, where when the subcarrier polarity of

the frame structure indication field is afirst subcarrier polarity, the transmission frame
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has a first frame structure, or when the subcarrier polarity of the frame structure
indication field is a second subcarrier polarity, the transmission frame has a second
frame structure.

[0039] With reference to the fourth aspect, in a first possible implementation
manner, the frame structure indication field closely follows a legacy signaling field
L-SIG, and the receiving module is specifically configured to receive a physical
header of afirst transmission frame that is sent by the sending device and has the first
frame structure or a physical header of a second transmission frame that is sent by the
sending device and has the second frame structure, where in the physical header of the
first transmission frame, there is a high efficiency wireless local area network first
signaling field HE-SIG-A after an L-SIG and before a high efficiency wireless local
area network short training field HE-STF, where the HE-SIG-A includes control
indication information, the control indication information is used to instruct the
receiving device how to decode all or a part of fields in a part that is of the first
transmission frame and after the HE-SIG-A, and the first transmission frame is used
to support a single user SU transmission mode, a single user multiple-input
multiple-output SU MIMO transmission mode, and downlink multi-user
multiple-input multiple-output DL MU MIMO,; in the physical header of the second
transmission frame, there is no HE-SIG-A after an L-SIG and before an HE-STF, or
there is an HE-SIG-A, but the HE-SIG-A includes only common information, so that
decoding can still be performed after HE-SIG-As in second transmission frames sent
by multiple sending devices superpose, where the second transmission frame is used
to support an uplink orthogona frequency divison multiple access UL OFDMA
transmission mode, and the common information includes at least one of the
following information: a network identifier, an identifier of the receiving device, or
remaining transmission duration.

[0040] With reference to the first possible implementation manner of the fourth
aspect, in a second possible implementation manner, the first transmission frame is
further used to support a downlink orthogonal frequency division multiple access DL
OFDMA transmission mode, or the second transmission frame is further used to
support aDL OFDMA transmission mode.

[0041] With reference to the first or the second possible implementation manner
of the fourth aspect, in a third possible implementation manner, the first transmission

frame is further used to support an uplink multi-user multiple-input multiple-output
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UL MU MIMO transmission mode, or the second transmission frame is further used
to support aUL MU MIMO transmission mode.

[0042] With reference to any one of the first to the third possible implementation
manners of the fourth aspect, in a fourth possible implementation manner, a high
efficiency wireless local area network second signaling field HE-SIG-B is further
included after the HE-SIG-A of the first transmission frame and before the HE-STF of
the first transmission frame, where the HE-SIG-B includes control indication
information, and the control indication information included in the HE-SIG-B is used
to instruct the receiving device how to decode a part that is of the first transmission
frame and after the HE-SIG-B.

[0043] With reference to the fourth possible implementation manner of the fourth
aspect, in afifth possible implementation manner, the HE-SIG-A or the HE-SIG-B of
the first transmission frame further includes mode indication information, and the
determining module is further configured to determine, according to the mode
indication information, a transmission mode specifically supported by the frame
structure of the first transmission frame.

[0044] With reference to the fourth aspect or any one of the first to the fifth
possible implementation manners of the fourth aspect, in a sixth possible
implementation manner, the receiving module is specificaly configured to receive a
physical header of afirst transmission frame that is sent by the sending device and has
the first frame structure or a physical header of a second transmission frame that is
sent by the sending device and has the second frame structure, where after a frame
structure indication field, the physical header of the first transmission frame includes
a time domain repetition of a particular field; and the physica header of the second
transmission frame includes the particular field, but does not include the time domain
repetition of the particular field.

[0045] With reference to the sixth possible implementation manner of the fourth
aspect, in a seventh possible implementation manner, the particular field is an
HE-SIG-A.

[0046] With reference to any one of the fourth aspect or the first to the seventh
possible implementation manners of the fourth aspect, in an eighth possible
implementation manner, the frame structure indication field closely follows a legacy
signaling field L-SIG; and the frame structure indication field in the first frame
structure and that in the second frame structure both are RL-SIGs, where the RL-SIG
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is atime domain repetition of the L-SIG; or the frame structure indication field in the
first frame structure is al or a part of OFDM symbols of the HE-SIG-A, and the
frame structure indication field in the second frame structure is an RL-SIG, where the
RL-SIG is a time domain repetition of the L-SIG; or the frame structure indication
field in the first frame structure is all or a part of OFDM symbols of the HE-SIG-A,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A; or the frame structure indication field in the first
frame structure is an RL-SIG, and the frame structure indication field in the second
frame structure is al or a part of OFDM symbols of the HE-SIG-A, where the
RL-SIG isatime domain repetition of the L-SIG.

[0047] With reference to any one of the fourth aspect or the first to the eighth
possible implementation manners of the fourth aspect, in a ninth possible
implementation manner, the first subcarrier polarity means that phases of afirst group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by
a second angle; and the second subcarrier polarity means that the phases of the first
group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, where the second angle is greater than the
first angle, and the first angle is greater than or equal to O degree; or the first
subcarrier polarity means that a first group of subcarriers in multiple subcarriers
included in the frame structure indication field are filled, and a second group of
subcarriers are vacant; and the second subcarrier polarity means that the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are vacant, and the second group of subcarriers are filled; or the first subcarrier
polarity means that phases of all subcarriers included in the frame structure indication
field are rotated by a third angle, and the second subcarrier polarity means that the
phases of al the subcarriers included in the frame structure indication field are rotated
by a fourth angle, where the fourth angle is greater than the third angle, and the third
angle is greater than O degree.

[0048] A fifth aspect of the present invention provides a communications system,
where the communications system includes: the sending device according to the third
aspect of the present invention or the first to the fifth possible implementation

manners of the third aspect, and the receiving device according to the fourth aspect of
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the present invention or the first to the fifth possible implementation manners of the
fourth aspect; or the communications system includes. the sending device according
to the sixth or the seventh possible implementation manner of the third aspect of the
present invention, and the receiving device according to the sixth or the seventh
possible implementation manner of the fourth aspect of the present invention.

[0049] It may be seen from the foregoing that, according to the embodiments of
the present invention, in atechnical solution, a subcarrier polarity of aframe structure
indication field in a physical header of a transmission frame is used to indicate
different frame structures, so as to obtain the following technical effects:

[0050] Because a subcarrier polarity may have more expression manners, and
may be used to indicate more frame structures, design of multiple frame structures in
a WLAN standard is supported, so as to satisfy a requirement that a HEW needs to
support more transmission modes, support more frame structures, and indicate more

frame structures.

BRIEF DESCRIPTION OF DRAWINGS

[0051] To describe the technical solutions in the embodiments of the present
invention more clearly, the following briefly introduces the accompanying drawings
required for describing the embodiments and the prior art. Apparently, the
accompanying drawings in the following description show merely some embodiments
of the present invention, and a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without creative efforts.

[0052] FIG 1(a) to FIG 1(c) are schematic diagrams of transmission frame
structures in existing standards 11a/g, 11n, and 11ac;

[0053] FIG 2 is a schematic diagram of a BPSK constellation and a QBPSK
constellation;

[0054] FIG 3 is a schematic diagram of a method for indicating a transmission
frame structure according to an embodiment of the present invention;

[0055] FIG 4(a) and FIG 4(b) are schematic diagrams of two frame structures
according to some embodiments of the present invention;

[0056] FIG 4(c) is a schematic structural diagram of a first transmission frame
according to some other embodiments of the present invention;

[0057] FIG 5(a) and FIG 5(b) are schematic diagrams of two implementation
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manners of DL OFDMA;

[0058] FIG 6 is a schematic diagram of another method for indicating a
transmission frame structure according to an embodiment of the present invention;
[0059] FIG 7 is a schematic structural diagram of a sending device according to
an embodiment of the present invention;

[0060] FIG 8 isaschematic structural diagram of areceiving device according to
an embodiment of the present invention;

[0061] FIG 9 is a schematic architectural diagram of a communications system
according to an embodiment of the present invention;

[0062] FIG 10 is a schematic diagram of a subcarrier polarity expression method
according to an embodiment of the present invention;

[0063] FIG 11 is a schematic structural diagram of another sending device
according to an embodiment of the present invention; and

[0064] FIG 12 is a schematic structural diagram of another receiving device

according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0065] Embodiments of the present invention provide a method and device for
indicating a transmission frame structure, and a system, which may be used to
indicate multiple different transmission frame structures, and may be applied to a
HEW into which any one or more of transmisson modes in a UL OFMDA
transmission mode, a DL OFDMA transmission mode, and a UL MU MIMO
transmission mode are introduced.

[0066] To make a person skilled in the art understand the technical solutionsin the
present invention better, the following clearly and completely describes the technical
solutions in the embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present invention. Apparently, the
described embodiments are merely some rather than all of the embodiments of the
present invention. All other embodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention without creative efforts shall
fall within the protection scope of the present invention.

[0067] First, a method for indicating a transmission frame structure in the prior art
is briefly described.
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[0068] In the prior art, each standard has a particular transmission frame structure.
For example, transmission frame structures in existing standards 11a/g, 11n, and 11ac
are respectively shown in FIG 1(a), FIG 1(b), and FIG 1(c). In 11n and 11ac frame
structures, an L (Legacy, legacy)-STF (Short Training Field, short training field), an
L-LTF (Long Training Field, long training field), and an L-SIG (Signal, signaling
field) are collectively referred to as an L-preamble (legacy pilot), and the L-preamble
is for backward compatibility. That is, when an 1la/g third-party STA (Station,
station) receives an 11n/1lac transmission frame, even though the third-party STA
cannot understand subsequent transmission content, the third-party STA can still
obtain transmission duration of the entire transmission frame by cal culating according
to content of the L-SIG, and then can choose to enter a sleep state, thereby reaching a
power saving objective. Certainly, when an 11n device receives an 11ac transmission
frame, the L-preamble can provide a same function. It should be noted that, Data (data
field) in the 11n/11ac frame structure has a same structure as a data field in the 11a/g
frame structure. All SIG fields in a frame structure are modulated by using BPSK
(Binary Phase Shift Keying, binary phase shift keying) or QBPSK (Quadrature Binary
Phase Shift Keying, quadrature binary phase shift keying).

[0069] A length of an OFDM (Orthogonal Frequency Division Multiplexing,
orthogonal frequency division multiplexing) symbol in an existing standard is 4 us.
Therefore, an HT (High Throughput, high throughput)-SIG in FIG. 1 actually includes
two symbols. an HT-SIG1 and an HT-SIG2. Likewise, a VHT (Very High
Throughput, very high throughput)-SIG-A includes a VHT-SIG-A1 and a
VHT-SIG-A2.

[0070] In the existing standard, different transmission frame structures are
indicated by means of different subcarrier phase rotation of the first and the second
OFDM symbols that closely follow an L-SIG.

[0071] In the 11a/g standard, the first and the second OFDM symbols that closely
follow the L-SIG are first two symbols of the data field. In the 11n standard, the first
and the second OFDM symbols that closely follow the L-SIG are the HT-SIG1 and
the HT-SIG2. In the 1lac standard, the first and the second OFDM symbols that
closely follow the L-SIG arethe VHT-SIG-A1 and the VHT-SIG-A2.
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First OFDM symbol Second OFDM symbol
11alg | BPSK, QPSK, 16QAM, 64QAM BPSK, QPSK, 16QAM, 64QAM
11n QBPSK BPSK
1lac BPSK QBPSK

[0072] According to the existing standard, in a bandwidth of 20 MHz, the first
and the second symbols after the L-SIG each include 48 data subcarriers and four
pilot subcarriers. In a current 802.11 standard, subcarrier phase rotation generaly
means that a phase of a data subcarrier is rotated in a counterclockwise direction. In
other words, a modulation constellation diagram is rotated in a counterclockwise
direction. If the phase is rotated by 90 degrees, a BPSK constellation changes into a
QBPSK constellation, which is shown in FIG. 2. A horizontal axis is an | (Inphase,
inphase) component, and a vertical axisis aQ (Quadrature, quadrature) component.
[0073] Referring to Table 2, when an 11n device receives a transmission frame, if
QBPSK is used in the first OFDM symbol of the frame, the 11n device decodes a
subsequent part according to the 11n frame structure; or if any modulation manner
except QBPSK is used in the first OFDM symbol of the frame, the 11n device
performs decoding according to the 11a/g frame structure (all existing standards are
backward-compatible). Likewise, when an 11ac device receives a transmission frame,
if QBPSK is used in the first symbol of the frame, the 1lac device decodes a
subsequent part according to the 11n frame structure; or if BPSK is used in the first
symbol, and QBPSK is used in the second symbol, the 11ac device decodes a
subsequent part according to the 1lac frame structure; or in any case except the
foregoing two cases, the 11ac device performs decoding according to the 11a/g frame
structure. Optionally, the device may directly discard a frame structure that cannot be
identified by the device.

[0074] It may be seen from the foregoing that, in a successive standard of
802.11n, the first and the second symbols for indicating a frame structure, for
example, an HT-SIG1 and an HT-SIG2, or a VHT-SIG-A1 and a VHT-SIG-A2, both
include control information used to decode a data field, for example, an MCS

(Modulation and Coding Scheme, modulation and coding scheme). A receive end may
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determine, according to the control information, how to decode a subsequent part of a
frame. Control information in 802.11a/g is in an L-SIG. An 802.11n or 802.1lac
device performs detection on two symbols after an L-SIG in a received transmission
frame, that is, first two symbols of a data field, to identify whether the transmission
frame is a legacy transmission frame. Therefore, the foregoing solution is applicable
to only a scenario in which one device performs sending, and one or more devices
perform receiving. If multiple devices perform sending, and one device performs
receiving, content of the first symbols and the second symbols of transmission frames
sent by the multiple devices randomly superpose, and therefore, the receiving device
cannot correctly receive and parse the transmission frames. Therefore, the existing
foregoing solution is not applicable to a case in which multiple devices perform
sending, and one device performs receiving, that is, not applicable to UL MU
transmission that is to be introduced into a HEW, such as UL OFMDA/UL MU
MIMO.

[0075] In addition, in the prior art, a particular frame structure is used in each
standard, and a physical header of the frame structure can indicate only this frame
structure. However, with development of a WLAN, more transmission modes need to
be supported, and multiple frame structures may be designed in one standard. As a
result, the prior art cannot satisfy application. For example, the 11ax standard needs to
support more than five transmission modes. It is difficult for one frame structure to
satisfy this requirement, that is, at least two frame structures may need to be designed
to separately support different transmission modes. However, in the prior art, a
physical header of a transmission frame can indicate only one frame structure, which
cannot satisfy arequirement for indicating multiple frame structures.

[0076] In conclusion, an existing frame structure indication technology is not
applicable to a HEW into which any one or more of transmission modes in a UL
OFMDA transmission mode, a DL OFDMA transmission mode, a UL MU MIMO
transmission mode, and the like are introduced.

[0077] For the foregoing problem, embodiments of the present invention provide
a method and a corresponding device for indicating a transmission frame structure,
and a system that are applicable to a HEW. The following provides detailed

descriptions separately by using specific embodiments.
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Embodiment 1

[0078] Referring to FIG. 3, this embodiment of the present invention provides a
method for indicating a transmission frame structure. The method is applied to a
WLAN, and is particularly applied to a HEW. The method may include the following
steps:

[0079] 301. A sending device generates a transmission frame.

[0080] In this embodiment of the present invention, the sending device generates
the transmission frame, where a physical header of the transmission frame includes a
frame structure indication field, and a subcarrier polarity of the frame structure
indication field is used to indicate a frame structure of the transmission frame.

[0081] Optionally, the frame structure indication field may include at least one
OFDM (orthogona frequency division multiplexing) symbol, and may closely follow
an L-SIG in the physical header.

[0082] In this specification, various frames and various fields in aframe, such as a
transmission frame or a frame structure indication field in a transmission frame, is
merely under exemplary names, and may also be given other names, provided that a
frame or field under other names has a same or similar function.

[0083] 302. Send the transmission frame, so that a receiving device determines a
frame structure of the transmission frame according to the subcarrier polarity of the
frame structure indication field.

[0084] In this embodiment of the present invention, the transmission frame is sent
to the receiving device. Therefore, after receiving the physica header of the
transmission frame, the receiving device may determine the frame structure of the
transmission frame according to the subcarrier polarity of the frame structure
indication field in the physical header, and then determine how to process a remaining
part after the frame structure indication field of the transmission frame, for example,
determine whether to receive the remaining part.

[0085] As described in the foregoing, for an OFDM-based 802.11 standard, a
subcarrier in an OFDM symbol includes a data subcarrier and a pilot subcarrier, and a
subcarrier herein generaly refers to a data subcarrier. Unless otherwise stated, all
subcarriersinvolved in descriptions of this specification refer to data subcarriers.
[0086] In this embodiment of the present invention, the sending device may

generate transmission frames with at least two frame structures. When the subcarrier
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polarity of the frame structure indication field is a first subcarrier polarity, the
transmission frame has a first frame structure. When the subcarrier polarity of the
frame structure indication field is a second subcarrier polarity, the transmission frame
has a second frame structure.

[0087] Optionally, a frame structure indication field in the second frame structure
may include only common information, but not include control information used to
decode a data field, so that decoding can be performed after signals superpose.
Therefore, a scenario in which multiple devices perform sending, and a single device
performs receiving is supported. The common information may help a third-party
HEW device understand the transmission frame, but is meaningless to a target
receiving device. That is, the control information used to decode a data field of the
transmission frame is not included. The common information includes at least one of
the following information: a network identifier, an identifier of the receiving device,
or remaining transmission duration.

[0088] It may be seen from the foregoing that, according to this embodiment of
the present invention, in atechnical solution, a subcarrier polarity of aframe structure
indication field in a physical header of a transmission frame is used to indicate
different transmission frame structures, so as to obtain the following technical effects:

[0089] 1. Because a subcarrier polarity may have more expression manners, and
may be used to indicate more frame structures, design of multiple frame structures in
a WLAN standard is supported, so as to satisfy a requirement that a HEW needs to
support more transmission modes, support more frame structures, and indicate more
frame structures.

[0090] 2. A legacy (legacy) device may determine, according to a subcarrier
polarity of a frame structure indication field in a physical header of a transmission
frame, that the transmission frame is a transmission frame that cannot be parsed by
the legacy device. A HEW device may determine a structure of the transmission frame
according to the subcarrier polarity of the frame structure indication field in the
physical header of the transmission frame, and then determine how to receive and
parse aremaining part of the transmission frame.

[0091] The following further describes in detail the method in this embodiment of
the present invention.

[0092] First

[0093] In some embodiments of the present invention, a transmission frame

22



10

15

20

25

30

structure applied to aHEW is provided.

[0094] To support both an existing transmission mode (that is, transmission
modes such as SU, SU MIMO, and DL MU MIMO that are supported by standards
such as 1la/g, 11n, and 1lac) and a newly-added transmission mode (that is,
transmission modes such as UL MU MIMO and UL/DL OFDMA that may be
introduced into the 11ax standard), two transmission frame structures applied to the
HEW are proposed, and are respectively shown in FIG. 4(a) and FIG. 4(b).

[0095] Referring to FIG 4(a), FIG 4(a) is a schematic diagram of a first frame
structure. In this specification, a transmission frame that has the first frame structure
is referred to as a first transmission frame. The first transmission frame is used to
support the SU transmission mode, the SU MIMO transmission mode, and the DL
MU MIMO transmission mode, and may be further used to support the DL OFDMA
transmission mode.

[0096] An L-preamble part in a physical header of the first transmission frame
includes fields such as an L-STF, an L-LTF, and an L-SIG. The L-preamble part is the
same as L-preamble parts in existing standards such as 11n and 1lac, and details are
not described herein. An HE (High Efficiency WLAN, high efficiency wireless local
area network)-STF and an HE-LTF field are further included between the L-preamble
part of the first transmission frame and a Date part of the first transmission frame. The
HE-STF and the HE-LTF provide same functions as an HT-STF and an HT-LTF in the
11n standard, or a VHT-STF and a VHT-LTF in the 11ac standard, and details are not
described herein.

[0097] Specidly, in the physical header of the first transmission frame, there is an
HE-SIG-A after the L-SIG and before the HE-STF. The HE-SIG-A includes control
indication information. The control indication information is used to instruct a
receiving device how to decode all or a part of fields in a part that is of the first
transmission frame and after the HE-SIG-A. The control indication information
includes, for example, bandwidth of the datafield, and an MCS.

[0098] It should be noted that, according to step 301, a frame structure indication
field closely follows an L-SIG in a physical header. Therefore, that in the physica
header of the foregoing first transmission frame, there is an HE-SIG-A after the L-SIG
and before the HE-STF includes two specific cases: The HE-SIG-A is after a frame
structure indication field and before the HE-STF; or all or a part of symbols of the
HE-SIG-A are aframe structure indication field.
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[0099] Optionaly, an HE-SIG-B is further included after the HE-SIG-A of the
first transmission frame and before the HE-STF of the first transmission frame. The
HE-SIG-B includes control indication information. The control indication information
in the HE-SIG-B is used to instruct the receiving device how to decode a part that is
of the first transmission frame and after the HE-SIG-B. The HE-SIG-B described
herein is a newly-added field in this embodiment, and is different from an HT-SIG2 in
an original standard such as 11ac.

[0100] The HE-SIG-B and the HE-SIG-A are coded/decoded independently. The
HE-SIG-A indicates information about the HE-SIG-B, such as an MCS and a length.
That is, a higher order MCS may be used for the HE-SIG-B, and the HE-SIG-B is
changeable in length, which enables the HE-SIG-B to carry more bits. Because the
HE-SIG-B can carry more bhits, for example, control information used to decode the
datafield, an HE-SIG-C may not exist.

[0101] Optionally, the control indication information in the HE-SIG-A is used to
decode the HE-SIG-B, and the control indication information in the HE-SIG-B is used
to decode the data field.

[0102] Optionally, the HE-SIG-A or the HE-SIG-B of the first transmission frame
further includes mode indication information. The mode indication information is
used to indicate a transmission mode specifically supported by the first transmission
frame, for example, indicate a specifically supported transmission mode in SU, SU
MIMO, DL MU MIMO, and DL OFDMA..

[0103] Optionally, an HE-SIG-C may be further included or an HE-SIG-C may be
not included after the HE-LTF of the first transmission frame and before the Date of
the first transmission frame. The HE-SIG-C described herein is similar to an HT-SIG2
in an original standard such as 11ac. The HE-SIG-C is used in aDL MU MIMO or
DL OFDMA scenario, and carries control indication information for a particular
receiving device. Actually, the control information may aso be carried by the
HE-SIG-A or the HE-SIG-B. However, the HE-SIG-A can be transmitted by using
only 20 MHz. Instead, the HE-SIG-C after the HE-STF and the HE-LTF may be
transmitted in parale by using larger bandwidth or multiple spatial flows, which has
higher transmission efficiency and can effectively reduce transmission overheads.
[0104] In comparison with a frame structure in an existing standard, the 11ax
standard is applicable to an outdoor scenario in which a multipath effect is relatively
severe. Therefore, along symbol (that is, an OFDM symbol with alonger Gl (Guard
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Interval, guard interval)) is preferable to be used in the data field of the first
transmission frame, so as to offset a relatively large delay extension. A length of the
Gl may beindicated in the HE-SIG-A.

[0105] Referring to FIG. 4(b), FIG. 4(b) is a schematic diagram of a second frame
structure. In this specification, a transmission frame that has the second frame
structure is referred to as a second transmission frame. The second transmission frame
is used to support the UL MU MIMO transmission mode, and may be further used to
support the UL OFDMA transmission mode, or may be further used to support the DL
OFDMA transmission mode. The second transmission frame can closely follow only a
trigger (trigger) frame sent by a device, for example, an AP (Access Point, access
point).

[0106] An L-preamble part in a physical header of the second transmission frame
includes fields such as an L-STF, an L-LTF, and an L-SIG. The L-preamble part is the
same as L-preamble parts in existing standards such as 11n and 1lac, and details are
not described herein. An HE (High Efficiency WLAN, high efficiency wireless local
area network)-STF and an HE-LTF field are further included between the L-preamble
part of the second transmission frame and a Date part of the second transmission
frame. The HE-STF and the HE-LTF are similar to HT-STFs and HT-LTFs in the
standards such as 11n and 11ac, and details are not described herein.

[0107] Optionally, an HE-SIG-C may be included or an HE-SIG-C may be not
included after the HE-LTF of the second transmission frame and before the Date of
the second transmission frame. The HE-SIG-C is used to carry control indication
information. The control indication information is used to instruct a receiving device
how to decode the data field that is of the second transmission frame and after the
HE-SIG-C. However, because the second transmission frame is aways sent just after
the AP sends a trigger frame, the control indication information may be specified in
the trigger frame by the AP. In this case, the second transmission frame does not need
to carry the control indication information. That is, the second transmission frame
does not need to include the HE-SIG-C.

[0108] Specialy, in the physical header of the second transmission frame, there
may be no HE-SIG-A after the L-SIG and before the HE-STF, or there is an
HE-SIG-A, but the HE-SIG-A includes only common information, and does not carry
control information used to decode the data field, so that decoding can still be

performed after HE-SIG-As in second transmission frames sent by multiple sending
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devices that include the sending device superpose. The common information includes
a least one of the following information: a network identifier, an identifier of the
receiving device (such as an AP), or remaining transmission duration (Duration). The
network identifier is a color (Color) or the like. An AP identifier is a basic service set
identifier (Basic Service Set Identifier, BSSID) or the like.

[0109] It should be noted that, according to step 301, a frame structure indication
field closely follows an L-SIG in a physical header. Therefore, that in the physica
header of the foregoing first transmission frame, there is an HE-SIG-A after the L-SIG
and before the HE-STF includes two specific cases: The HE-SIG-A is after a frame
structure indication field and before the HE-STF; or all or a part of symbols of the
HE-SIG-A are aframe structure indication field.

[0110] Optionally, if the second transmission frame includes the HE-SIG-A, the
HE-SIG-A can carry only common information such as an AP identifier and Duration,
but cannot carry any control information that may be used to decode the data field,
such as bandwidth of the data field and an MCS. In this case, the common
information in the HE-SIG-A may help a third-party HEW device understand the
transmission frame. For example, the third-party device may set a NAV (Network
Allocation Vector, network allocation vector) according to the Duration. However, the
common information is meaningless to a target receiving device. That is, the control
information used to decode a data field of the transmission frame is not included.
Preferably, the second transmission frame does not include the HE-SIG-A, which isa
simplest design that is shown in FIG. 4 (b).

[0111] It should be specially noted that whether the first transmission frame or the
second transmission frame is used in DL OFDMA depends on an implementation
manner of the DL OFDMA. For the DL OFDMA, there are two possible
implementation manners. One manner is shown in 5(a). An AP concatenates a trigger
frame and DL OFDMA Data together for sending. In this case, resource scheduling
information is in a physical header of a concatenation transmission frame, and the
trigger is actually the physical header of the entire concatenation transmission frame.
The other manner is shown in FIG 5(b). An AP first sends a trigger frame, and then
sends DL OFDMA Data after an interval of a predetermined time length, where the
trigger frame includes the resource scheduling information. In this case, the resource
scheduling information is in a physical header of the trigger frame or MAC (Media

Access Control, media access control) layer data. If the implementation manner of the
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DL OFDMA shown in FIG. 5(a@) is used, the first transmission frame shown in FIG.
4(a) is used. If the implementation manner of the DL OFDMA shown in FIG. 5(b) is
used, the second transmission frame shown in FIG. 4(b) is used.
[0112] If the UL MU MIMO transmission mode is introduced into the HEW,
either the first transmission frame or the second transmission frame may be selected,
according to an actual requirement, to be used in the UL MU MIMO.
[0113] Second
[0114] Some embodiments of the present invention provide multiple expression
manners of a subcarrier polarity.
[0115] In some embodiments of the present invention, a transmission frame
generated by a sending device of a transmission frame may be a first transmission
frame that has a first frame structure, or may be a second transmission frame that has
a second frame structure. Subcarrier polarities of frame structure indication fields in
physical headers of the first transmission frame and the second transmission frame are
different, so as to indicate different frame structures. The frame structure indication
field in the first transmission frame has a first subcarrier polarity, and the frame
structure indication field in the second transmission frame has a second subcarrier
polarity.
[0116] A subcarrier polarity of a frame structure indication field may have the
following multiple expression manners, but is not limited to the following manners:
[0117] A. In some implementation manners of the present invention,

thefirst subcarrier polarity means that phases of afirst group of subcarriers
in multiple subcarriers included in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and

the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are rotated by the second angle, and the phases of the second group of subcarriers are
rotated by thefirst angle.
[0118] The second angle is greater than the first angle, and the first angle is
greater than or equal to O degree.
[0119] The multiple subcarriers included in the frame structure indication field
may be divided into two groups in any manner. Preferably, the first group of

subcarriers may be odd-numbered subcarriers, and a second subcarrier may be an
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even-numbered subcarrier; or the first group of subcarriers may be even-numbered
subcarriers, and a second subcarrier may be an odd-numbered subcarrier.
[0120] Phase rotation may be phase rotation relative to an L-SIG. The rotated first
angle and second angle may be any value, for example, may be respectively 0 degree
and 90 degrees. That is, the first subcarrier polarity is that the phases of the first group
of subcarriers are rotated by 90 degrees, and the phases of the second group of
subcarriers are not rotated; the second subcarrier polarity is that the phases of the first
group of subcarriers are not rotated, and the phases of the second group of subcarriers
arerotated by 90 degrees.
[0121] B. In some other implementation manners of the present invention,

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and

the second subcarrier polarity means that the first group of subcarriers in
the multiple subcarriersincluded in the frame structure indication field are vacant, and
the second group of subcarriers are filled.
[0122] The filling means filling information into a subcarrier, and the vacancy
means not filling any information into a subcarrier. A vacant subcarrier does not carry
information about the sending device.
[0123] The multiple subcarriers included in the frame structure indication field
may be divided into two groups in any manner. Preferably, the first group of
subcarriers may be odd-numbered subcarriers, and a second subcarrier may be an
even-numbered subcarrier; or the first group of subcarriers may be even-numbered
subcarriers, and a second subcarrier may be an odd-numbered subcarrier.
[0124] C. In dtill some implementation manners of the present invention,

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by athird angle; and

the second subcarrier polarity means that the phases of all the subcarriers
included in the frame structure indication field are rotated by a fourth angle.
[0125] The fourth angle is greater than the third angle, and the third angle is
greater than O degree.
[0126] Phase rotation may be phase rotation relative to an L-SIG. For example,
the third angle is 45 degrees, and the fourth angle is 135 degrees. That is, the first

subcarrier polarity is that the phases of al the subcarriers included in the frame
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structure indication field are rotated by 45 degrees, and the second subcarrier polarity
is that the phases of al the subcarriers included in the frame structure indication field
are rotated by 135 degrees. It should be specially noted that, in an existing standard,
phase rotation generally refers to rotation in a counterclockwise direction.

[0127] The multiple subcarriers included in the frame structure indication field
may be divided into two groups in any manner. Preferably, afirst group of subcarriers
may be odd-numbered subcarriers, and a second subcarrier may be an even-numbered
subcarrier; or afirst group of subcarriers may be an even-numbered subcarrier, and a
second subcarrier may be an odd-numbered subcarrier.

[0128] It should be noted that, because repetition transmission is performed on all
parts before an HE-STF on a basis of 20 MHz, the foregoing descriptions are for a
bandwidth of 20 MHz. In 20 MHz, dl the parts before the HE-STF each include 52
effective subcarriers that are numbered £1, £2, ..., £26. Subcarriers numbered £7 and
+21 are pilot subcarriers, and the other 48 subcarriers are data subcarriers. In the
foregoing description, the subcarriers on which a phase rotation operation is
performed preferably refer to the 48 data subcarriers. That is, preferably, the
subcarriers described in the foregoing specifically refer to data subcarriers.

[0129] Third

[0130] Some embodiments of the present invention provide multiple expression
manners of aframe structureindication field.

[0131] The following further describes the frame structure indication field.

[0132] Referring to FIG. 4(a) and FIG. 4(b), the frame structure indication field is
indicated by X in the figures, and X may have the following severa possible kinds of
content.

[0133] In some implementation manners, a frame structure indication field in a
first frame structure and that in a second frame structure both are RL-SIGs. The
RL-SIG is a time domain repetition of an L-SIG The time domain repetition is
repetition in terms of time, and may be understood as addition of a field after a
particular field, for example, an L-SIG. Content of the added field is the same as that
of the particular field, for example, the L-SIG. However, the added field and the
particular field may be different in physical waveform. For example, the added field is
aresult obtained after phase rotation is performed on the particular field.

[0134] In this case, in the first frame structure, the RL-SIG is inevitably followed
by an HE-SIG-A. This design is a preferred solution. Optionally, a HEW device may
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have a higher probability of correctly obtaining, by means of parsing by using the
RL-SIG with reference to the foregoing L-SIG content included in the L-SIG
According to a standard, the L-SIG includes only the following information: a rate
(RATE) that is generally set to 6 Mps, alength (LENGTH) that isin units of bytes and
indicates a time domain length of a current frame with reference to the rate, a parity
bit used to check arate and a length, and atail (Tail) bit used to decode convolutional
code. The L-SIG aims to be compatible with alegacy device, but cannot provide, for a
receiving device, information required for decoding a data field. In the second frame
structure, because the second frame structure is mainly used for UL MU transmission,
transmission frames sent by multiple devices need to be equal in length (even if
original data is not equal in length, an equal length needs to be implemented in a
filling manner and the like) in terms of atime domain, that is, LENGTHs of al users
are the same. Therefore, L-SIGs sent by all devices are the same, so that decoding can
still be correctly performed after L-SIGs sent by different devices superpose. In a
word, the L-SIG actually does not include any information that is helpful for areceive
end to perform decoding.

[0135] Alternatively, in some implementation manners, a frame structure
indication field in a first frame structure is al or a part of OFDM symbols of an
HE-SIG-A, and a frame structure indication field in a second frame structure is an
RL-SIG The RL-SIG is a time domain repetition of an L-SIG. In this case, the first
transmission frame does not include an RL-SIG, and overheads may be much lower.
The HE-SIG-A may include multiple OFDM symbols, and X may be a part of the
symbols (for example, only the first symbol) of the multiple OFDM symbols, or may
include all symbols of the multiple OFDM symbols. The L-SIG does not include any
information that is helpful for areceive end to perform decoding.

[0136] Alternatively, in some implementation manners, a frame structure
indication field in the first frame structure is al or a part of OFDM symbols of an
HE-SIG-A, and a frame structure indication field in the second frame structure is all
or a part of OFDM symbols of an HE-SIG-A. In this case, an HE-SIG-A in the first
transmission frame may carry control indication information that is helpful for a
receive end to perform decoding, and an HE-SIG-A in the second transmission frame
can carry only common information. The common information may include at least
one of the following information: a network identifier, an identifier of a receiving

device (such as an AP), or remaining transmission duration (Duration).
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[0137] Alternatively, in some implementation manners, a frame structure
indication field in the first frame structure is an RL-SIG, a frame structure indication
field in the second frame structure is al or a part of OFDM symbols of an HE-SIG-A,
where the RL-SIG is a time domain repetition of an L-SIG In this case, in the first
transmission frame, an RL-SIG is inevitably followed by an HE-SIG-A. An
HE-SIG-A in the second transmission frame can carry only common information. The
common information may include at least one of the following information: a network
identifier, an identifier of a receiving device (such as an AP), or remaining
transmission duration (Duration).

[0138] Fourth

[0139] Some embodiments of the present invention provide a method for
enhancing and indicating a particular field in aframe structure.

[0140] In some embodiments of the present invention, that the sending device
generates the transmission frame in 201 may include: The sending device generates a
first transmission frame that has a first frame structure, or generates a second
transmission frame that has a second frame structure.

[0141] In the first frame structure in this embodiment of the present invention,
there is an HE-SIG-A after an L-SIG and before an HE-STF. The HE-SIG-A includes
control indication information, such as bandwidth and an MCS. A receiving device
may determine, according to the information, how to decode al or a part of fieldsin a
part after the HE-SIG-A. Apparently, reliability of the HE-SIG-A is very important.
Once the HE-SIG-A isincorrectly received, adatafield cannot be decoded. Therefore,
in some cases, the reliability of the HE-SIG-A needs to be enhanced. However,
enhancement of the HE-SIG-A is not always needed. For example, when a channel is
in a good condition and with small interference surrounded, it is unnecessary to
perform enhancement on the HE-SIG-A. It may be understood that, in addition to the
HE-SIG-A, there may be another particular field that needs enhancement.

[0142] Therefore, in this embodiment of the present invention, a time domain
repetition of a particular field may be included after a frame structure indication field
in the first transmission frame, so as to implement enhancement of the particular field.
The particular field may be an HE-SIG-A or another field. An HE-SIG-A is used as
example herein. A time domain repetition of the HE-SIG-A may be included after the
HE-SIG-A in the first transmission frame. In addition, a subcarrier polarity of the
HE-SIG-A may be used to indicate whether the time domain repetition of the
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HE-SIG-A isfurther included after the HE-SIG-A. For example, as shown in FIG. 4(c),
the time domain repetition of the HE-SIG-A is further included after the HE-SIG-A in
the first transmission frame. In FIG. 4(c), X isan RL-SIG, and after the RL-SIG, there
is the HE-SIG-A and the time domain repetition of the HE-SIG-A. It should be noted
that a physical header of the second transmission frame includes the particular field,
for example, the HE-SIG-A, but does not include the time domain repetition of the
particular field.

[0143] In an implementation manner, a subcarrier polarity of the HE-SIG-A in the
first transmission frame may be used to indicate that the time domain repetition of the
HE-SIG-A is further included after the HE-SIG-A. For an expression form of the
subcarrier polarity of the HE-SIG-A, reference may be made to any one of the
foregoing manners A, B, and C, and simplest implementation is: When a phase of a
subcarrier of the HE-SIG-A is not rotated, there is no repetition of the HE-SIG-A after
the HE-SIG-A, or when phases of all subcarriers of the HE-SIG-A are rotated by 90
degrees, there is a repetition of the HE-SIG-A after the HE-SIG-A. In this case, the
HE-SIG-A isthe frame structure indication field.

[0144] In another implementation manner, a subcarrier polarity of the frame
structure indication field X may be used to indicate whether there is the time domain
repetition of the HE-SIG-A. In this case, X should have three polarities:

[0145] Polarity 1. indicates that a transmission frame (that is, the first
transmission frame) has the first frame structure, and there is no time domain
repetition of the HE-SIG-A.

[0146] Polarity 2. indicates that a transmission frame (that is, the first
transmission frame) has the first frame structure, and there is the time domain
repetition of the HE-SIG-A.

[0147] Polarity 3: indicates that a transmission frame (that is, the second
transmission frame) has the second frame structure.

[0148] How does X express the three polarities? The polarity of X may be
extended by using a method for increasing subcarrier groups. For example, multiple
subcarriers included in X are divided into three groups (for example, subcarrier
numbers are separately 3n, 3n+1, and 3n+2), and filling/phase rotation is performed
on different groups, so as to present different polarities.

[0149] A subcarrier polarity of the foregoing OFDM symbol is used to
dynamically indicate whether there is a repetition of an HE-SIG-A. If necessary,
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transmission reliability of the HE-SIG-A may be enhanced. However, in a scenario in
which it is unnecessary to enhance reliability, the HE-SIG-A is not repeated, which
hel ps reduce transmission overheads.

[0150] In the second frame structure in this embodiment of the present invention,
the HE-SIG-A includes only common information, and does not carry control
indication information, so that the HE-SIG-A does not need enhancement. Therefore,
the second transmission frame that has the second frame structure may include the
particular field, but does not include the time domain repetition of the particular field.

[0151] It should be noted that, the foregoing first, second, third, and fourth parts
are separately further refinement or supplement to the method shown in FIG. 3 of the
present invention, and the four parts are independent of each other in terms of content,
and certainly may be combined with each other in terms of content.

[0152] It may be understood that, the foregoing solution in this embodiment of the
present invention may be specifically implemented by a device, for example, a STA or
anAP.

[0153] It may be seen from the foregoing that, this embodiment of the present
invention discloses a method for indicating a transmission frame structure. According
to the method, in a technical solution, a subcarrier polarity of a frame structure
indication field in a physical header of a transmission frame is used to indicate
different frame structures, so as to obtain the following technical effects:

[0154] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.

[0155] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may still be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and
may be applied to a HEW into which any one or more of transmission modes in
transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
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introduced.

[0156] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0157] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a

structure of atransmission frame.

Embodiment 2

[0158] Referring to FIG 6, this embodiment of the present invention further
provides a method for indicating a transmission frame structure. The method is
applied to aWLAN, and may include:

[0159] 601. A receiving device receives a physical header of a transmission frame
sent by a sending device, where the physical header of the transmission frame
includes a frame structure indication field, and a subcarrier polarity of the frame
structure indication field is used to indicate a frame structure of the transmission
frame.

[0160] 602. Determine the frame structure of the transmission frame according to
the subcarrier polarity of the frame structure indication field.

[0161] When the subcarrier polarity of the frame structure indication field is a
first subcarrier polarity, the transmission frame has a first frame structure. When the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure.

[0162] In some embodiments of the present invention, the frame structure
indication field closely follows a legacy signaling field L-SIG. That the receiving
device receives the physical header of the transmission frame sent by the sending
device may include: The receiving device receives a physical header of a first
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transmission frame that is sent by the sending device and has the first frame structure
or aphysical header of a second transmission frame that is sent by the sending device
and has the second frame structure.

[0163] In the physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF.
The HE-SIG-A includes control indication information, and the control indication
information is used to instruct the receiving device how to decode al or a part of
fieldsin apart that is of the first transmission frame and after the HE-SIG-A. The first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and a downlink
multi-user multiple-input multiple-output DL MU MIMO transmission mode.

[0164] In the physical header of the second transmission frame, there is no
HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the
HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode.

[0165] The common information includes a least one of the following
information: a network identifier, an identifier of the receiving device, or remaining
transmission duration.

[0166] In some embodiments of the present invention, the first transmission frame
is further used to support a downlink orthogonal frequency division multiple access
DL OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0167] In some embodiments of the present invention, the first transmission frame
is further used to support an uplink multi-user multiple-input multiple-output UL MU
MIMO transmission mode, or the second transmission frame is further used to support
aUL MU MIMO transmission mode.

[0168] After determining the frame structure of the transmission frame according
to the subcarrier polarity of the frame structure indication field, the receiving device
may process a remaining part of the transmission frame by using a corresponding
method. For example, when a HEW STA that does not receive a trigger frame sent in

advance by an AP or an AP that does not send a trigger frame before a predetermined
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time length detects a second transmission frame, the HEW STA or the AP directly
discards the frame because the second transmission frame is certainly not sent to the
HEW STA or the AP. The STA or the AP may enter a sleep state during atransmission
time (obtained by calculating according to the L-SIG) of the transmission frame, so as
to reach a power saving objective.
[0169] In some embodiments of the present invention, a high efficiency wireless
local area network second signaling field HE-SIG-B is further included after the
HE-SIG-A of the first transmission frame and before the HE-STF of the first
transmission frame. The HE-SIG-B includes control indication information, and the
control indication information included in the HE-SIG-B is used to instruct the
receiving device how to decode a part that is of the first transmission frame and after
the HE-SIG-B.
[0170] In some embodiments of the present invention, the HE-SIG-A or the
HE-SIG-B of the first transmission frame further includes mode indication
information. The method further includes. determining, according to the mode
indication information, a transmission mode specifically supported by the frame
structure of the first transmission frame.
[0171] In some embodiments of the present invention,

the first subcarrier polarity means that phases of afirst group of subcarriers
in multiple subcarriers included in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers included in the frame structure indication field
are rotated by the second angle, and the phases of the second group of subcarriers are
rotated by the first angle, where the second angle is greater than the first angle, and
thefirst angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by a third angle, and the second

subcarrier polarity means that the phases of al the subcarriers included in the frame
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structure indication field are rotated by a fourth angle, where the fourth angle is
greater than the third angle, and the third angle is greater than O degree.

[0172] In some embodiments of the present invention, that the receiving device
receives the physica header of the transmission frame sent by the sending device
includes: The receiving device receives a physical header of afirst transmission frame
that is sent by the sending device and has the first frame structure or a physical header
of a second transmission frame that is sent by the sending device and has the second
frame structure. After a frame structure indication field, the physical header of the
first transmission frame includes a time domain repetition of a particular field. The
physical header of the second transmission frame includes the particular field, but

does not include the time domain repetition of the particular field.

[0173] In some embodiments of the present invention, the particular field is an
HE-SIG-A.
[0174] In some embodiments of the present invention, the frame structure

indication field closely follows alegacy signaing field L-SIG; and

the frame structure indication field in the first frame structure and that in
the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is an RL-SIG where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is all or a part of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A, where the RL-SIG is a time domain repetition of
the L-SIG
[0175] In the foregoing embodiment shown in FIG. 6, that the receiving device is
an execution body is used as an example to describe the method in this embodiment
of the present invention. For detailed descriptions, reference may be made to
Embodiment 1 shown in FIG 3to FIG. 5. All content described in Embodiment 1 may

be correspondingly referenced to Embodiment 2, and details are not described herein.
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[0176] It may be understood that, the foregoing solution in this embodiment of the
present invention may be specifically implemented by a device, for example, a STA or
anAP.

[0177] It may be seen from the foregoing that, this embodiment of the present
invention discloses a method for indicating a transmission frame structure. According
to the method, in a technical solution, a subcarrier polarity of a frame structure
indication field in a physical header of a transmission frame is used to indicate
different frame structures, so asto obtain the following technical effects:

[0178] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.

[0179] Second, in some implementation manners, a frame structure indication
field includes only common information. In a scenario in which multiple devices
perform sending, and one device performs receiving, frame structure indication fields
in transmission frames sent by the multiple devices are the same, and may till be
properly received and parsed after the frame structure indication fields superpose.
Therefore, the frame structure supports a scenario in which multiple devices perform
sending, and one device performs receiving, and may be applied to aHEW into which
any one or more of transmission modes in transmission modes of UL OFMDA, DL
OFDMA, and UL MU MIMO areintroduced.

[0180] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0181] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a

structure of atransmission frame.
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[0182] To better implement the foregoing solutions in the embodiments of the
present invention, the following further provides arelated apparatus that is configured

to implement the foregoing solutions in a cooperation manner.

Embodiment 3

[0183] Referring to FIG. 7, this embodiment of the present invention provides a
sending device 700 for indicating a transmission frame structure. The sending device
700 is applied to aWLAN, and is particularly applied to a HEW. The sending device
700 may include a generation module 701 and a sending module 702.

[0184] The generation module 701 is configured to generate a transmission frame.
A physical header of the transmission frame includes a frame structure indication field,
and a subcarrier polarity of the frame structure indication field is used to indicate a
frame structure of the transmission frame.

[0185] When the subcarrier polarity of the frame structure indication field is a
first subcarrier polarity, the transmission frame has a first frame structure. When the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure.

[0186] The sending module 702 is configured to send the transmission frame, so
that a receiving device determines the frame structure of the transmission frame
according to the subcarrier polarity of the frame structure indication field.

[0187] In some embodiments of the present invention, the frame structure
indication field closely follows a legacy signaling field L-SIG, and the generation
module 701 may be specifically configured to generate a first transmission frame that
has the first frame structure, or generate a second transmission frame that has the
second frame structure.

[0188] In a physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF.
The HE-SIG-A includes control indication information, and the control indication
information is used to instruct the receiving device how to decode all or a part of
fieldsin apart that is of the first transmission frame and after the HE-SIG-A. The first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and a downlink
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multi-user multiple-input multiple-output DL MU MIMO transmission mode.

[0189] In a physical header of the second transmission frame, there is no
HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the
HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode.

[0190] The common information includes a least one of the following
information: a network identifier, an identifier of the receiving device, or remaining
transmission duration.

[019]] In some embodiments of the present invention, the first transmission frame
is further used to support a downlink orthogonal frequency division multiple access
DL OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0192] In some embodiments of the present invention, the first transmission frame
is further used to support an uplink multi-user multiple-input multiple-output UL MU
MIMO transmission mode, or the second transmission frame is further used to support
aUL MU MIMO transmission mode.

[0193] In some embodiments of the present invention, a high efficiency wireless
local area network second signaling field HE-SIG-B is further included after the
HE-SIG-A of the first transmission frame and before the HE-STF of the first
transmission frame. The HE-SIG-B includes control indication information, and the
control indication information included in the HE-SIG-B is used to instruct the
receiving device how to decode a part that is of the first transmission frame and after
the HE-SIG-B.

[0194] In some embodiments of the present invention, the HE-SIG-A or the
HE-SIG-B of the first transmission frame further includes mode indication
information, and the mode indication information is used to indicate a transmission
mode specifically supported by the first transmission frame.

[0195] In some embodiments of the present invention, the first subcarrier polarity
means that phases of afirst group of subcarriers in multiple subcarriersincluded in the
frame structure indication field are rotated by a first angle, and phases of a second
group of subcarriers are rotated by a second angle; and the second subcarrier polarity

means that the phases of the first group of subcarriers in the multiple subcarriers
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included in the frame structure indication field are rotated by the second angle, and
the phases of the second group of subcarriers are rotated by the first angle, where the
second angle is greater than the first angle, and the first angle is greater than or equal
to O degree; or

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by a third angle, and the second
subcarrier polarity means that the phases of all the subcarriers included in the frame
structure indication field are rotated by a fourth angle, where the fourth angle is
greater than the third angle, and the third angle is greater than O degree.
[0196] In some embodiments of the present invention, the generation module 701
is specifically configured to generate afirst transmission frame that has the first frame
structure, or generate a second transmission frame that has the second frame structure.
After a frame structure indication field, the physical header of the first transmission
frame includes a time domain repetition of a particular field. The physical header of
the second transmission frame includes the particular field, but does not include the

time domain repetition of the particular field.

[0197] In some embodiments of the present invention, the particular field is an
HE-SIG-A.
[0198] In some embodiments of the present invention, the frame structure

indication field closely follows alegacy signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in
the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is an RL-SIG, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
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the second frame structureis all or a part of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A, where the RL-SIG is a time domain repetition of
the L-SIG
[0199] The sending device in this embodiment of the present invention may be a
device, for example, a STA or an AP, and may be specifically a mobile phone, a tablet
computer, arouter, or the like.
[0200] It may be understood that, functions of function modules of the sending
device in this embodiment of the present invention may be specificaly implemented
according to the methods in the foregoing method embodiments. For a specific
implementation process, reference may be made to related descriptions in the
foregoing method embodiments, and details are not described herein.
[0201] It may be seen from the foregoing that, in some feasible implementation
manners of the present invention, in a technical solution, a subcarrier polarity of a
frame structure indication field in a physical header of a transmission frame is used to
indicate different frame structures, so as to obtain the following technical effects:
[0202] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.
[0203] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may till be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and
may be applied to a HEW into which any one or more of transmission modes in
transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
introduced.
[0204] Third, in some implementation manners, whether to perform time domain

repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
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a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0205] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a

structure of atransmission frame.

Embodiment 4

[0206] Referring to FIG 8, this embodiment of the present invention provides a
receiving device 800 for indicating a transmission frame structure. The receiving
device 800 is applied to aWLAN, and is particularly applied to a HEW. The receiving
device 800 may include:

a receiving module 801, configured to recelve a physical header of a
transmission frame sent by a sending device, where the physical header of the
transmission frame includes a frame structure indication field, and a subcarrier
polarity of the frame structure indication field is used to indicate a frame structure of
the transmission frame; and

a determining module 802, configured to determine the frame structure of
the transmission frame according to the subcarrier polarity of the frame structure
indication field, where when the subcarrier polarity of the frame structure indication
field isafirst subcarrier polarity, the transmission frame has a first frame structure, or
when the subcarrier polarity of the frame structure indication field is a second
subcarrier polarity, the transmission frame has a second frame structure.

[0207] In some embodiments of the present invention, the frame structure
indication field closely follows a legacy signaling field L-SIG, and the receiving
module 801 may be specifically configured to:

receive a physical header of afirst transmission frame that is sent by the
sending device and has the first frame structure or a physical header of a second
transmission frame that is sent by the sending device and has the second frame
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structure.

[0208] In the physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF.
The HE-SIG-A includes control indication information, and the control indication
information is used to instruct the receiving device how to decode all or a part of
fieldsin apart that is of the first transmission frame and after the HE-SIG-A. The first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and downlink
multi-user multiple-input multiple-output DL MU MIMO.

[0209] In the physical header of the second transmission frame, there is no
HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the
HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode.

[0210] The common information includes at least one of the following
information: a network identifier, an identifier of the receiving device, or remaining
transmission duration.

[0211] In some embodiments of the present invention, the first transmission frame
is further used to support a downlink orthogonal frequency division multiple access
DL OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0212] In some embodiments of the present invention, the first transmission frame
is further used to support an uplink multi-user multiple-input multiple-output UL MU
MIMO transmission mode, or the second transmission frame is further used to support
aUL MU MIMO transmission mode.

[0213] In some embodiments of the present invention, a high efficiency wireless
local area network second signaling field HE-SIG-B is further included after the
HE-SIG-A of the first transmission frame and before the HE-STF of the first
transmission frame. The HE-SIG-B includes control indication information, and the
control indication information included in the HE-SIG-B is used to instruct the
receiving device how to decode a part that is of the first transmission frame and after
the HE-SIG-B.
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[0214] In some embodiments of the present invention, the HE-SIG-A or the
HE-SIG-B of the first transmission frame further includes mode indication
information, and the determining module 802 is further configured to determine,
according to the mode indication information, a transmission mode specifically
supported by the frame structure of the first transmission frame.
[0215] In some embodiments of the present invention, the first subcarrier polarity
means that phases of afirst group of subcarriers in multiple subcarriersincluded in the
frame structure indication field are rotated by a first angle, and phases of a second
group of subcarriers are rotated by a second angle; and the second subcarrier polarity
means that the phases of the first group of subcarriers in the multiple subcarriers
included in the frame structure indication field are rotated by the second angle, and
the phases of the second group of subcarriers are rotated by the first angle, where the
second angle is greater than the first angle, and the first angle is greater than or equal
to O degree; or

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by a third angle, and the second
subcarrier polarity means that the phases of al the subcarriers included in the frame
structure indication field are rotated by a fourth angle, where the fourth angle is
greater than the third angle, and the third angle is greater than O degree.
[0216] In some embodiments of the present invention, the receiving module 801
is specifically configured to:

receive, by the receiving device, a physical header of a first transmission
frame that is sent by the sending device and has the first frame structure or a physica
header of a second transmission frame that is sent by the sending device and has the
second frame structure.
[0217] After a frame structure indication field, the physical header of the first
transmission frame includes a time domain repetition of a particular field.
[0218] The physical header of the second transmission frame includes the

particular field, but does not include the time domain repetition of the particular field.
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[0219] In some embodiments of the present invention, the particular field is an
HE-SIG-A.
[0220] In some embodiments of the present invention, the frame structure
indication field closely follows alegacy signaing field L-SIG; and

the frame structure indication field in the first frame structure and that in
the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is an RL-SIG where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is all or a part of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structureis an RL-SIG,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A, where the RL-SIG is a time domain repetition of
the L-SIG
[0221] The receiving device in this embodiment of the present invention may be a
device, for example, a STA or an AP, and may be specifically a mobile phone, a tablet
computer, arouter, or the like.
[0222] It may be understood that, functions of function modules of the receiving
device in this embodiment of the present invention may be specifically implemented
according to the methods in the foregoing method embodiments. For a specific
implementation process, reference may be made to related descriptions in the
foregoing method embodiments, and details are not described herein.
[0223] It may be seen from the foregoing that, in some feasible implementation
manners of the present invention, in a technical solution, a subcarrier polarity of a
frame structure indication field in a physical header of a transmission frame is used to
indicate different frame structures, so as to obtain the following technical effects:
[0224] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a

HEW needs to support more transmission modes, support more frame structures, and
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indicate more frame structures.

[0225] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may still be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and
may be applied to a HEW into which any one or more of transmission modes in
transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
introduced.

[0226] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0227] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a

structure of atransmission frame.

Embodiment 5

[0228] Referring to FIG 9, this embodiment of the present invention further
provides a communications system 900, including: a sending device 700 and a
receiving device 800. The sending device 700 may be the sending device shown in
Embodiment 3, and the receiving device 800 may be the receiving device shown in
FIG 4. Specifically,

[0229] The sending device 700 may include: a generation module 701, configured
to generate a transmission frame, where a physical header of the transmission frame
includes a frame structure indication field, a subcarrier polarity of the frame structure
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indication field is used to indicate a frame structure of the transmission frame, where
when the subcarrier polarity of the frame structure indication field is afirst subcarrier
polarity, the transmission frame has a first frame structure, or when the subcarrier
polarity of the frame structure indication field is a second subcarrier polarity, the
transmission frame has a second frame structure; and a sending module 702,
configured to send the transmission frame, so that the receiving device determines the
frame structure of the transmission frame according to the subcarrier polarity of the
frame structure indication field.
[0230] The receiving device 800 may include: areceiving module 801, configured
to receive the physical header of the transmission frame sent by the sending device,
where the physical header of the transmission frame includes the frame structure
indication field, and the subcarrier polarity of the frame structure indication field is
used to indicate the frame structure of the transmission frame; and a determining
module 802, configured to determine the frame structure of the transmission frame
according to the subcarrier polarity of the frame structure indication field, where
when the subcarrier polarity of the frame structure indication field is the first
subcarrier polarity, the transmission frame has the first frame structure, or when the
subcarrier polarity of the frame structure indication field is the second subcarrier
polarity, the transmission frame has the second frame structure.
[0231] In some embodiments of the present invention,

the frame structure indication field closely follows a legacy signaling field
L-SIG
[0232] The generation module 701 may be specificaly configured to generate a
first transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure. In a physical header of the
first transmission frame, there is a high efficiency wireless local area network first
signaling field HE-SIG-A after an L-SIG and before a high efficiency wireless local
area network short training field HE-STF. The HE-SIG-A includes control indication
information, and the control indication information is used to instruct the receiving
device how to decode all or a part of fields in a part that is of the first transmission
frame and after the HE-SIG-A. Thefirst transmission frameis used to support asingle
user SU transmission mode, a single user multiple-input multiple-output SU MIMO
transmission mode, and a downlink multi-user multiple-input multiple-output DL MU

MIMO transmission mode. In a physical header of the second transmission frame,
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there isno HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A,
but the HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode. The
common information includes at least one of the following information: a network
identifier, an identifier of the receiving device, or remaining transmission duration.
[0233] The receiving module 801 may be specifically configured to receive the
physical header of the first transmission frame that is sent by the sending device and
has the first frame structure or the physical header of the second transmission frame
that is sent by the sending device and has the second frame structure. In the physical
header of the first transmission frame, there is the high efficiency wireless local area
network first signaling field HE-SIG-A after the L-SIG and before the high efficiency
wireless local area network short training field HE-STF. The HE-SIG-A includes the
control indication information, and the control indication information is used to
instruct the receiving device how to decode all or a part of fields in the part that is of
the first transmission frame and after the HE-SIG-A. The first transmission frame is
used to support the single user SU transmission mode, the single user multiple-input
multiple-output SU MIMO transmission mode, and the downlink multi-user
multiple-input multiple-output DL MU MIMO. In the physical header of the second
transmission frame, there is no HE-SIG-A after the L-SIG and before the HE-STF, or
there is an HE-SIG-A, but the HE-SIG-A includes only the common information, so
that decoding can still be performed after the HE-SIG-As in the second transmission
frames sent by the multiple sending devices superpose. The second transmission
frame is used to support the uplink orthogonal frequency division multiple access UL
OFDMA transmission mode. The common information includes at least one of the
following information: the network identifier, the identifier of the receiving device, or
the remaining transmission duration.

[0234] In some embodiments of the present invention, the first transmission frame
is further used to support a downlink orthogonal frequency division multiple access
DL OFDMA transmission mode, or the second transmission frame is further used to
support a DL OFDMA transmission mode.

[0235] In some embodiments of the present invention, the first transmission frame

is further used to support an uplink multi-user multiple-input multiple-output UL MU
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MIMO transmission mode, or the second transmission frame is further used to support
aUL MU MIMO transmission mode.
[0236] In some embodiments of the present invention, a high efficiency wireless
local area network second signaling field HE-SIG-B is further included after the
HE-SIG-A of the first transmission frame and before the HE-STF of the first
transmission frame. The HE-SIG-B includes control indication information, and the
control indication information included in the HE-SIG-B is used to instruct the
receiving device how to decode a part that is of the first transmission frame and after
the HE-SIG-B.
[0237] In some embodiments of the present invention, the HE-SIG-A or the
HE-SIG-B of the first transmission frame further includes mode indication
information, and the mode indication information is used to indicate a transmission
mode specifically supported by the first transmission frame.
[0238] In some embodiments of the present invention,

the generation module 701 may be specifically configured to generate a
first transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure. After a frame structure
indication field, a physical header of the first transmission frame includes a time
domain repetition of a particular field. A physical header of the second transmission
frame includes the particular field, but does not include the time domain repetition of
the particular field. Optionally, the particular field isan HE-SIG-A.
[0239] The receiving module 801 may be specificaly configured to receive, by
the receiving device, the physical header of the first transmission frame that is sent by
the sending device and has the first frame structure or the physical header of the
second transmission frame that is sent by the sending device and has the second frame
structure. After the frame structure indication field, the physical header of the first
transmission frame includes the time domain repetition of the particular field. The
physical header of the second transmission frame includes the particular field, but
does not include the time domain repetition of the particular field. Optionaly, the
particular field isthe HE-SIG-A.
[0240] In some embodiments of the present invention, the frame structure
indication field closely follows alegacy signaing field L-SIG; and

the frame structure indication field in the first frame structure and that in

the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
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repetition of the L-SIG; or the frame structure indication field in the first frame
structure is al or a part of OFDM symbols of the HE-SIG-A, and the frame structure
indication field in the second frame structure is an RL-SIG, where the RL-SIG is a
time domain repetition of the L-SIG,; or the frame structure indication field in the first
frame structure is al or a part of OFDM symbols of the HE-SIG-A, and the frame
structure indication field in the second frame structure is all or a part of OFDM
symbols of the HE-SIG-A; or the frame structure indication field in the first frame
structure is an RL-SIG, and the frame structure indication field in the second frame
structure is al or a part of OFDM symbols of the HE-SIG-A, where the RL-SIG is a
time domain repetition of the L-SIG

[0241] In some embodiments of the present invention, the first subcarrier polarity
means that phases of afirst group of subcarriers in multiple subcarriersincluded in the
frame structure indication field are rotated by a first angle, and phases of a second
group of subcarriers are rotated by a second angle; and the second subcarrier polarity
means that the phases of the first group of subcarriers in the multiple subcarriers
included in the frame structure indication field are rotated by the second angle, and
the phases of the second group of subcarriers are rotated by the first angle, where the
second angle is greater than the first angle, and the first angle is greater than or equal
to O degree; or the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or
the first subcarrier polarity means that phases of all subcarriers included in the frame
structure indication field are rotated by a third angle, and the second subcarrier
polarity means that the phases of al the subcarriers included in the frame structure
indication field are rotated by afourth angle, where the fourth angle is greater than the
third angle, and the third angle is greater than 0 degree.

[0242] It may be seen from the foregoing that, in some feasible implementation
manners of the present invention, in a technical solution, a subcarrier polarity of a
frame structure indication field in a physical header of a transmission frame is used to
indicate different frame structures, so as to obtain the following technical effects:
[0243] First, because a subcarrier polarity may have more expression manners,

and may be used to indicate more frame structures, design of multiple frame
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structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.

[0244] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may till be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and
may be applied to a HEW into which any one or more of transmission modes in
transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
introduced.

[0245] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0246] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a

structure of atransmission frame.

Embodiment 6

[0247] Referring to FIG 10, this embodiment of the present invention further
provides a subcarrier polarity expression method. The method may include the

following steps:

[0248] 1001. Divide multiple subcarriers included in a specified OFDM symbol
into at least two groups.

[0249] The divison may be performed in any manner. For example, all
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odd-numbered subcarriers are put into a first group, and al even-numbered
subcarriers are put into a send group.

[0250] 1002. Rotate phases of one or more groups of subcarriers by a specific
angle, so that phases of at least one group of subcarriers are different from phases of
another group of subcarriers.

[0251] A phase of a subcarrier may be rotated by any angle, for example, 90
degrees, 45 degrees, or 75 degrees.

[0252] Phases of some subcarriers in the multiple subcarriers included in the
specified OFDM symbol are rotated, so that the specified OFDM symbol may express
multiple subcarrier polarities. The multiple subcarrier polarities may be used to
indicate multiple types of information, for example, multiple transmission frame
structures or whether a transmission frame includes some particular information, for
example, a time domain repetition of a particular field (for example, an HE-SIG-A).
Information indicated by using a subcarrier polarity is not limited in this specification.
[0253] This method not only may be used to indicate different transmission frame
structures by using different subcarrier polarities, but aso may be used for similar
frame structure identification in an existing 802.11 standard. It may be stipulated that
phases of some subcarriers in the first symbol after an L-SIG of a HEW frame
structure are rotated, while some are not rotated, which is similar to the existing
standard. For example, when phases of odd-numbered subcarriers are rotated by 90
degrees, and phases of even-numbered subcarriers are not rotated, it is indicated that
the frame is a HEW frame. In comparison with an existing method in which phase
rotation is performed on all subcarriers, this method has a higher identification degree.
[0254] An embodiment of the present invention further provides a computer
storage medium. The computer storage medium may store a program. When being
executed, the program includes al or a part of steps of the method for indicating a
transmission frame structure that are recorded in the foregoing method embodi ments.
[0255] Referring to FIG. 11, an embodiment of the present invention further
provides a sending device 1100.

[0256] The sending device 1100 may be a computer with a microprocessor. For
example, the sending device 1100 may be a portable device such as a general-purpose
computer, a customized machine, a mobile phone terminal, or a tablet machine. The
sending device 1100 includes: a processor 1104, a memory 1106, a communications
interface 1102, and a bus 1108. By using the bus 1108, the processor 1104, the
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memory 1106, and the communications interface 1102 are connected to each other
and communicate with each other.

[0257] The bus 1108 may be an industry standard architecture (Industry Standard
Architecture, 1SA for short) bus, a Periphera Component Interconnect (Peripheral
Component, PCI for short) bus, an extended industry standard architecture (Extended
Industry Standard Architecture, EISA for short) bus, or the like. The bus may be
classified as one or more of an address bus, a data bus, a control bus, and the like. For
ease of indication, the bus is represented by using only one thick line in FIG 11.
However, it does not indicate that there is only one bus or only one type of buses.
[0258] The memory 1106 is configured to store executable program code. The
program code includes a computer operation instruction. When the sending device
1100 executes the program code, the sending device 1100 may complete steps 301
and 302 in Embodiment 1, and may also implement all functions of the sending
device 700 in Embodiment 3. The memory 1106 may include a high-speed RAM
(Ramdom Access Memory) memory. Optionaly, the memory 1106 may further
include a non-volatile memory (non-volatile memory). For example, the memory
1106 may include a magnetic disk memory.

[0259] The processor 1104 may include one or more central processing units
(Central Processing Unit, CPU for short), or the processor 1104 may be an
application-specific integrated circuit (Application Specific Integrated Circuit, ASIC
for short), or the processor 1104 may be one or more integrated circuits configured to
implement this embodiment of the present invention.

[0260] The processor 1104 is configured to generate a transmission frame. A
physical header of the transmission frame includes a frame structure indication field,
and a subcarrier polarity of the frame structure indication field is used to indicate a
frame structure of the transmission frame. When the subcarrier polarity of the frame
structure indication field is afirst subcarrier polarity, the transmission frame has afirst
frame structure. When the subcarrier polarity of the frame structure indication field is
a second subcarrier polarity, the transmission frame has a second frame structure.
[0261] The communications interface 1102 may be a transceiver and is configured
to send the transmission frame, so that a receiving device determines the frame
structure of the transmission frame according to the subcarrier polarity of the frame
structure indication field.

[0262] Optionally, the processor 1104 is further configured to generate a first
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transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure.

[0263] In a physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF.
The HE-SIG-A includes control indication information, and the control indication
information is used to instruct the receiving device how to decode al or a part of
fieldsin apart that is of the first transmission frame and after the HE-SIG-A. The first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and a downlink
multi-user multiple-input multiple-output DL MU MIMO transmission mode.

[0264] In a physical header of the second transmission frame, there is no
HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the
HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode.

[0265] Optionally, the common information includes at |east one of the following
information: a network identifier, an identifier of the receiving device, or remaining
transmission duration.

[0266] Optionaly, the first transmission frame is further used to support a
downlink orthogonal frequency division multiple access DL OFDMA transmission
mode, or the second transmission frame is further used to support a DL OFDMA
transmission mode.

[0267] Optionaly, the first transmission frame is further used to support an uplink
multi-user multiple-input multiple-output UL MU MIMO transmission mode, or the
second transmission frame is further used to support a UL MU MIMO transmission
mode.

[0268] Optionally, a high efficiency wireless local area network second signaling
field HE-SIG-B is further included after the HE-SIG-A of the first transmission frame
and before the HE-STF of the first transmission frame. The HE-SIG-B includes
control indication information, and the control indication information included in the
HE-SIG-B is used to instruct the receiving device how to decode a part that is of the

first transmission frame and after the HE-SIG-B.
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[0269] Optionally, the HE-SIG-A or the HE-SIG-B of the first transmission frame
further includes mode indication information, and the mode indication information is
used to indicate a transmission mode specifically supported by the first transmission
frame.
[0270] Optionaly, the first subcarrier polarity means that phases of a first group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by
a second angle; and the second subcarrier polarity means that the phases of the first
group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, where the second angle is greater than the
first angle, and the first angle is greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by a third angle, and the second
subcarrier polarity means that the phases of all the subcarriers included in the frame
structure indication field are rotated by a fourth angle, where the fourth angle is
greater than the third angle, and the third angle is greater than O degree.
[0271] Optionally, the processor 1104 is further configured to generate a first
transmission frame that has the first frame structure, or generate a second
transmission frame that has the second frame structure.
[0272] After a frame structure indication field, a physical header of the first
transmission frame includes a time domain repetition of a particular field.
[0273] A physical header of the second transmission frame includes the particular
field, but does not include the time domain repetition of the particular field.
[0274] Optionally, the particular field is an HE-SIG-A.
[0275] Optionaly, the frame structure indication field closely follows a legacy
signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in

the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
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repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is an RL-SIG, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structureis al or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG,
and the frame structure indication field in the second frame structure is al or a part of
OFDM symbols of the HE-SIG-A, where the RL-SIG is a time domain repetition of
the L-SIG
[0276] It should be noted that, functional units of the sending device provided in
this embodiment of the present invention may be based on specific implementation of
the method provided in Embodiment 1 and that of functions that the device provided
in Embodiment 3 has. Definitions and descriptions of terms are consistent with those
in Embodiment 1 and Embodiment 3, and details are not described herein.
[0277] According to the sending device provided in this embodiment of the
present invention, a subcarrier polarity of a frame structure indication field in a
physical header of atransmission frame is used to indicate different frame structures,
so as to obtain the following technical effects:
[0278] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.
[0279] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may till be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and

may be applied to a HEW into which any one or more of transmission modes in
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transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
introduced.

[0280] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0281] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of
subcarriers are rotated, and another group of subcarriers are vacant/phases of another
group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a
structure of atransmission frame.

[0282] Referring to FIG 12, an embodiment of the present invention further
provides areceiving device 1200.

[0283] The receiving device 1200 may be a computer with a microprocessor. For
example, the receiving device 1200 may be a portable device such as a
genera -purpose computer, a customized machine, a mobile phone terminal, or atablet
machine. The receiving device 1200 includes. a processor 1204, a memory 1206, a
communications interface 1202, and a bus 1208. By using the bus 1208, the processor
1204, the memory 1206, and the communications interface 1202 are connected to
each other and communi cate with each other.

[0284] The bus 1208 may be an industry standard architecture (Industry Standard
Architecture, ISA for short) bus, a Periphera Component Interconnect (Peripheral
Component, PCI for short) bus, an extended industry standard architecture (Extended
Industry Standard Architecture, EISA for short) bus, or the like. The bus may be
classified as one or more of an address bus, a data bus, a control bus, and the like. For
ease of indication, the bus is represented by using only one thick line in FIG 12.
However, it does not indicate that there is only one bus or only one type of buses.
[0285] The memory 1206 is configured to store executable program code. The
program code includes a computer operation instruction. When the receiving device
1200 executes the program code, the receiving device 1200 may complete steps 601

and 602 in Embodiment 2, and may also implement all functions of the sending
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device 800 in Embodiment 4. The memory 1206 may include a high-speed RAM
(Ramdom Access Memory) memory. Optionally, the memory 1206 may further
include a non-volatile memory (non-volatile memory). For example, the memory
1206 may include a magnetic disk memory.

[0286] The processor 1204 may be a central processing unit (Central Processing
Unit, CPU for short), or the processor 1204 may be an application-specific integrated
circuit (Application Specific Integrated Circuit, ASIC for short), or the processor 1204
may be one or more integrated circuits configured to implement this embodiment of
the present invention.

[0287] The communications interface 1202 may be atransceiver and is configured
to receive a physical header of a transmission frame sent by a sending device. The
physical header of the transmission frame includes a frame structure indication field,
and a subcarrier polarity of the frame structure indication field is used to indicate a
frame structure of the transmission frame.

[0288] The processor 1204 is configured to determine the frame structure of the
transmission frame according to the subcarrier polarity of the frame structure
indication field. When the subcarrier polarity of the frame structure indication field is
afirst subcarrier polarity, the transmission frame has afirst frame structure. When the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure.

[0289] Optionaly, the frame structure indication field closely follows a legacy
signaling field L-SIG. The communications interface 1202 is further configured to
receive a physical header of a first transmission frame that is sent by the sending
device and has the first frame structure or a physical header of a second transmission
frame that is sent by the sending device and has the second frame structure.

[0290] In the physical header of the first transmission frame, there is a high
efficiency wireless local area network first signaling field HE-SIG-A after an L-SIG
and before a high efficiency wireless local area network short training field HE-STF.
The HE-SIG-A includes control indication information, and the control indication
information is used to instruct the receiving device how to decode all or a part of
fieldsin apart that is of the first transmission frame and after the HE-SIG-A. The first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and downlink

multi-user multiple-input multiple-output DL MU MIMO.
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[0291] In the physical header of the second transmission frame, there is no
HE-SIG-A after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the
HE-SIG-A includes only common information, so that decoding can still be
performed after HE-SIG-As in second transmission frames sent by multiple sending
devices superpose. The second transmission frame is used to support an uplink
orthogonal frequency division multiple access UL OFDMA transmission mode.

[0292] Optionally, the common information includes at |east one of the following
information: a network identifier, an identifier of the receiving device, or remaining
transmission duration.

[0293] Optionaly, the first transmission frame is further used to support a
downlink orthogonal frequency division multiple access DL OFDMA transmission
mode, or the second transmission frame is further used to support a DL OFDMA
transmission mode.

[0294] Optionaly, the first transmission frame is further used to support an uplink
multi-user multiple-input multiple-output UL MU MIMO transmission mode, or the
second transmission frame is further used to support a UL MU MIMO transmission
mode.

[0295] Optionally, a high efficiency wireless local area network second signaling
field HE-SIG-B is further included after the HE-SIG-A of the first transmission frame
and before the HE-STF of the first transmission frame. The HE-SIG-B includes
control indication information, and the control indication information included in the
HE-SIG-B is used to instruct the receiving device how to decode a part that is of the
first transmission frame and after the HE-SIG-B.

[0296] Optionally, the HE-SIG-A or the HE-SIG-B of the first transmission frame
further includes mode indication information, and the processor 1204 is further
configured to determine, according to the mode indication information, atransmission
mode specifically supported by the frame structure of the first transmission frame.
[0297] Optionally, the first subcarrier polarity means that phases of a first group
of subcarriers in multiple subcarriers included in the frame structure indication field
are rotated by afirst angle, and phases of a second group of subcarriers are rotated by
a second angle; and the second subcarrier polarity means that the phases of the first
group of subcarriers in the multiple subcarriers included in the frame structure
indication field are rotated by the second angle, and the phases of the second group of

subcarriers are rotated by the first angle, where the second angle is greater than the
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first angle, and the first angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in
multiple subcarriers included in the frame structure indication field are filled, and a
second group of subcarriers are vacant; and the second subcarrier polarity means that
the first group of subcarriers in the multiple subcarriers included in the frame
structure indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriersincluded in
the frame structure indication field are rotated by a third angle, and the second
subcarrier polarity means that the phases of al the subcarriers included in the frame
structure indication field are rotated by a fourth angle, where the fourth angle is
greater than the third angle, and the third angle is greater than O degree.
[0298] Optionally, the communications interface 1202 is further configured to
receive a physical header of a first transmission frame that is sent by the sending
device and has the first frame structure or a physical header of a second transmission
frame that is sent by the sending device and has the second frame structure.
[0299] After a frame structure indication field, the physical header of the first
transmission frame includes atime domain repetition of a particular field.
[0300] The physical header of the second transmission frame includes the
particular field, but does not include the time domain repetition of the particular field.
[0301] Optionally, the particular field isan HE-SIG-A.
[0302] Optionaly, the frame structure indication field closely follows a legacy
signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in
the second frame structure both are RL-SIGs, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structure is an RL-SIG, where the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a
part of OFDM symbols of the HE-SIG-A, and the frame structure indication field in
the second frame structureis all or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG,

and the frame structure indication field in the second frame structure is al or a part of
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OFDM symbols of the HE-SIG-A, where the RL-SIG is a time domain repetition of
the L-SIG

[0303] It should be noted that, functional units of the receiving device provided in
this embodiment of the present invention may be based on specific implementation of
the method provided in Embodiment 2 and that of functions that the device provided
in Embodiment 4 has. Definitions and descriptions of terms are consistent with those
in Embodiment 2 and Embodiment 4, and details are not described herein.

[0304] According to the receiving device provided in this embodiment of the
present invention, a frame structure of a transmission frame is determined by using a
subcarrier polarity of a frame structure indication field in a received physical header
of the transmission frame, so as to obtain the following technical effects:

[0305] First, because a subcarrier polarity may have more expression manners,
and may be used to indicate more frame structures, design of multiple frame
structures in a WLAN standard is supported, so as to satisfy a requirement that a
HEW needs to support more transmission modes, support more frame structures, and
indicate more frame structures.

[0306] Second, in some implementation manners, a frame structure indication
field in a second frame structure includes only common information. In a scenario in
which multiple devices perform sending, and one device performs receiving, frame
structure indication fields in transmission frames sent by the multiple devices are the
same, and may still be properly received and parsed after the frame structure
indication fields superpose. Therefore, the second frame structure supports a scenario
in which multiple devices perform sending, and one device performs receiving, and
may be applied to a HEW into which any one or more of transmission modes in
transmission modes of UL OFMDA, DL OFDMA, and UL MU MIMO are
introduced.

[0307] Third, in some implementation manners, whether to perform time domain
repetition on a particular field, for example, an HE-SIG-A, may be indicated by using
a subcarrier polarity of a frame structure indication field. In some scenarios, the
particular field is repeated to enhance reliability of the particular field, and in some
other scenarios, the particular field is not repeated to reduce overheads.

[0308] Fourth, in some implementation manners, an expression manner of a
subcarrier polarity is that a group of subcarriers are filled/phases of a group of

subcarriers are rotated, and another group of subcarriers are vacant/phases of another
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group of subcarriers are not rotated. Because the expression manner has a higher
identification degree, in comparison with an indication method in the prior art, in this
embodiment of the present invention, a receiving device can more easily identify a
structure of atransmission frame.

[0309] In the foregoing embodiments, the description of each embodiment has
respective focuses. For a part that is not described in detail in an embodiment,
reference may be made to related descriptions in other embodiments.

[0310] It should be noted that, for ease of description, the foregoing method
embodiments are described as a series of action combinations. However, a person
skilled in the art should understand that the present invention is not limited to the
described sequence of the actions, because some steps may be performed in another
sequence or performed at the same time according to the present invention. In
addition, a person skilled in the art should also understand that all the embodiments
described in the specification are exemplary embodiments, and the related actions and
modules are not necessarily mandatory to the present invention.

[0311] A person of ordinary skill in the art may understand that all or some of the
steps of the methods in the foregoing embodiments may be implemented by
instructing relevant hardware by a program. The program may be stored in a computer
readable storage medium. The storage medium may include: a ROM, a RAM, a
magnetic disk, or an optical disc.

[0312] The method and device for indicating a transmission frame structure, and a
system provided in the embodiments of the present invention are described in detail in
the foregoing. Principles and implementation manners of the present invention are
described by using specific examples in this specification. The descriptions about the
embodiments are merely intended to help understand the method and core ideas of the
present invention. In addition, a person of ordinary skill in the art can make
modifications to a specific implementation manner and an application scope
according to the ideas of the present invention. In conclusion, the content of this

specification shall not be construed as a limitation on the present invention.
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CLAIMS

What isclaimed is:

1. A method for indicating a transmission frame structure, applied to a wireless
local area network WLAN, wherein the method comprises:

generating, by a sending device, a transmission frame, wherein a physical header
of the transmission frame comprises a frame structure indication field, and a
subcarrier polarity of the frame structure indication field is used to indicate a frame
structure of the transmission frame, wherein

when the subcarrier polarity of the frame structure indication field is a first
subcarrier polarity, the transmission frame has a first frame structure, or when the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure; and

sending the transmission frame.

2. The method according to claim 1, wherein the frame structure indication field
closely follows a legacy signaling field L-SIG and the generating, by a sending
device, atransmission frame comprises:

generating, by the sending device, a first transmission frame that has the first
frame structure, or generating a second transmission frame that has the second frame
structure, wherein

in a physical header of the first transmission frame, there is a high efficiency
wireless local area network first signaling field HE-SIG-A after an L-SIG and before a
high efficiency wireless local area network short training field HE-STF, wherein the
HE-SIG-A comprises control indication information, the control indication
information is used to instruct a receiving device how to decode al or a part of fields
in a part that is of the first transmission frame and after the HE-SIG-A, and the first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and a downlink
multi-user multiple-input multiple-output DL MU MIMO transmission mode,

in a physica header of the second transmission frame, there is no HE-SIG-A
after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A
comprises only common information, so that decoding can still be performed after
HE-SIG-As in second transmission frames sent by multiple sending devices that
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comprise the sending device superpose, wherein the second transmission frame is
used to support an uplink orthogonal frequency division multiple access UL OFDMA
transmission mode, and

the common information comprises at least one of the following information: a
network identifier, an identifier of the receiving device, or remaining transmission
duration.

3. The method according to claim 2, wherein

the first transmission frame is further used to support a downlink orthogonal
frequency division multiple access DL OFDMA transmission mode, or the second
transmission frame is further used to support a DL OFDMA transmission mode.

4. The method according to claim 2 or 3, wherein

the first transmission frame is further used to support an uplink multi-user
multiple-input multiple-output UL MU MIMO transmission mode, or the second
transmission frame is further used to support aUL MU MIMO transmission mode.

5. The method according to any one of clams 2 to 4, wherein

a high efficiency wireless local area network second signaling field HE-SIG-B is
further comprised after the HE-SIG-A of the first transmission frame and before the
HE-STF of the first transmission frame, wherein the HE-SIG-B comprises control
indication information, and the control indication information comprised in the
HE-SIG-B is used to instruct the receiving device how to decode a part that is of the
first transmission frame and after the HE-SIG-B.

6. The method according to claim 5, wherein

the HE-SIG-A or the HE-SIG-B of the first transmission frame further comprises
mode indication information, wherein the mode indication information is used to
indicate a transmission mode specifically supported by the first transmission frame.

7. The method according to claim 1, wherein

the generating, by a sending device, a transmission frame comprises. generating,
by the sending device, a first transmission frame that has the first frame structure, or
generating a second transmission frame that has the second frame structure, wherein

after aframe structure indication field, a physical header of the first transmission
frame comprises atime domain repetition of a particular field; and

aphysical header of the second transmission frame comprises the particular field,
but does not comprise the time domain repetition of the particular field.

8. The method according to claim 7, wherein the particular field isan HE-SIG-A.
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9. The method according to any one of claims 1 to 8, wherein the frame structure
indication field closely follows alegacy signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in the
second frame structure both are RL-SIGs, wherein the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is an RL-SIG, wherein the RL-SIG is a time domain repetition
of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is all or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG, and
the frame structure indication field in the second frame structure is all or a part of
OFDM symbols of the HE-SIG-A, wherein the RL-SIG is a time domain repetition of
the L-SIG.

10. The method according to any one of claims 1 to 9, wherein

the first subcarrier polarity means that phases of afirst group of subcarriers in
multiple subcarriers comprised in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers comprised in the frame structure indication
field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, wherein the second angle is greater than the
first angle, and the first angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in multiple
subcarriers comprised in the frame structure indication field are filled, and a second
group of subcarriers are vacant; and the second subcarrier polarity means that the first
group of subcarriers in the multiple subcarriers comprised in the frame structure
indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriers comprised in the
frame structure indication field are rotated by athird angle, and the second subcarrier
polarity means that the phases of all the subcarriers comprised in the frame structure

indication field are rotated by a fourth angle, wherein the fourth angle is greater than
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the third angle, and the third angle is greater than O degree.

11. The method according to any one of clam 1, 7, or 8, wherein the frame
structure indication field in the first frame structure is al or a part of OFDM symbols
of the HE-SIG-A, and the frame structure indication field in the second frame
structureisall or apart of OFDM symbols of the HE-SIG-A.

12. The method according to claim 11, wherein the HE-SIG-A is after an L-SIG
and an RL-SIG

13. A method for indicating a transmission frame structure, applied to a wireless
local area network WLAN, wherein the method comprises:

receiving, by a receiving device, a physical header of a transmission frame sent
by a sending device, wherein the physical header of the transmission frame comprises
a frame structure indication field, and a subcarrier polarity of the frame structure
indication field is used to indicate a frame structure of the transmission frame; and

determining the frame structure of the transmission frame according to the
subcarrier polarity of the frame structure indication field, wherein when the subcarrier
polarity of the frame structure indication field is a first subcarrier polarity, the
transmission frame has a first frame structure, or when the subcarrier polarity of the
frame structure indication field is a second subcarrier polarity, the transmission frame
has a second frame structure.

14. The method according to clam 13, wherein the frame structure indication
field closely follows a legacy signaling field L-SIG, and the receiving, by a receiving
device, aphysical header of atransmission frame sent by a sending device comprises:

receiving, by the receiving device, a physical header of afirst transmission frame
that is sent by the sending device and has the first frame structure or a physical header
of a second transmission frame that is sent by the sending device and has the second
frame structure, wherein

in the physical header of the first transmission frame, there is a high efficiency
wireless local area network first signaling field HE-SIG-A after an L-SIG and before a
high efficiency wireless local area network short training field HE-STF, wherein the
HE-SIG-A comprises control indication information, the control indication
information is used to instruct the receiving device how to decode al or a part of
fieldsin a part that is of the first transmission frame and after the HE-SIG-A, and the
first transmission frame is used to support a single user SU transmission mode, a

single user multiple-input multiple-output SU MIMO transmission mode, and
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downlink multi-user multiple-input multiple-output DL MU MIMO,;

in the physical header of the second transmission frame, there is no HE-SIG-A
after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A
comprises only common information, so that decoding can still be performed after
HE-SIG-Asin second transmission frames sent by multiple sending devices superpose,
wherein the second transmission frame is used to support an uplink orthogonal
frequency division multiple access UL OFDMA transmission mode, and

the common information comprises at least one of the following information: a
network identifier, an identifier of the receiving device, or remaining transmission
duration.

15. The method according to claim 14, wherein

the first transmission frame is further used to support a downlink orthogonal
frequency division multiple access DL OFDMA transmission mode, or the second
transmission frame is further used to support a DL OFDMA transmission mode.

16. The method according to claim 14 or 15, wherein

the first transmission frame is further used to support an uplink multi-user
multiple-input multiple-output UL MU MIMO transmission mode, or the second
transmission frame is further used to support aUL MU MIMO transmission mode.

17. The method according to any one of claims 14 to 16, wherein

a high efficiency wireless local area network second signaling field HE-SIG-B is
further comprised after the HE-SIG-A of the first transmission frame and before the
HE-STF of the first transmission frame, wherein the HE-SIG-B comprises control
indication information, and the control indication information comprised in the
HE-SIG-B is used to instruct the receiving device how to decode a part that is of the
first transmission frame and after the HE-SIG-B.

18. The method according to claim 17, wherein the HE-SIG-A or the HE-SIG-B
of the first transmission frame further comprises mode indication information, and the
method further comprises:

determining, according to the mode indication information, a transmission mode
specifically supported by the frame structure of the first transmission frame.

19. The method according to claim 13, wherein the receiving, by a receiving
device, aphysical header of atransmission frame sent by a sending device comprises:

receiving, by the receiving device, a physical header of afirst transmission frame

that is sent by the sending device and has the first frame structure or a physical header
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of a second transmission frame that is sent by the sending device and has the second
frame structure, wherein

after a frame structure indication field, the physical header of the first
transmission frame comprises atime domain repetition of a particular field; and

the physical header of the second transmission frame comprises the particular
field, but does not comprise the time domain repetition of the particular field.

20. The method according to claim 19, wherein the particular field is an
HE-SIG-A.

21. The method according to any one of claims 13 to 20, wherein the frame
structure indication field closely follows alegacy signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in the
second frame structure both are RL-SIGs, wherein the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is an RL-SIG, wherein the RL-SIG is a time domain repetition
of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is all or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG, and
the frame structure indication field in the second frame structure is all or a part of
OFDM symbols of the HE-SIG-A, wherein the RL-SIG is a time domain repetition of
the L-SIG.

22. The method according to any one of claims 13 to 21, wherein

the first subcarrier polarity means that phases of afirst group of subcarriers in
multiple subcarriers comprised in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers comprised in the frame structure indication
field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, wherein the second angle is greater than the
first angle, and the first angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in multiple
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subcarriers comprised in the frame structure indication field are filled, and a second
group of subcarriers are vacant; and the second subcarrier polarity means that the first
group of subcarriers in the multiple subcarriers comprised in the frame structure
indication field are vacant, and the second group of subcarriers arefilled; or

the first subcarrier polarity means that phases of all subcarriers comprised in the
frame structure indication field are rotated by a third angle, and the second subcarrier
polarity means that the phases of all the subcarriers comprised in the frame structure
indication field are rotated by a fourth angle, wherein the fourth angle is greater than
the third angle, and the third angle is greater than O degree.

23. The method according to any one of claim 13, 19, or 20, wherein the frame
structure indication field in the first frame structure is al or a part of OFDM symbols
of the HE-SIG-A, and the frame structure indication field in the second frame
structureisall or apart of OFDM symbols of the HE-SIG-A.

24. The method according to claim 23, wherein the HE-SIG-A is after an L-SIG
and an RL-SIG

25. A sending device for indicating a transmission frame structure, applied to a
wireless local area network WLAN, wherein the sending device comprises:

a generation module, configured to generate a transmission frame, wherein a
physical header of the transmission frame comprises aframe structure indication field,
and a subcarrier polarity of the frame structure indication field is used to indicate a
frame structure of the transmission frame, wherein

when the subcarrier polarity of the frame structure indication field is a first
subcarrier polarity, the transmission frame has a first frame structure, or when the
subcarrier polarity of the frame structure indication field is a second subcarrier
polarity, the transmission frame has a second frame structure; and

a sending module, configured to send the transmission frame.

26. The device according to clam 25, wherein the frame structure indication
field closely follows a legacy signaling field L-SIG and the generation module is
specifically configured to generate a first transmission frame that has the first frame
structure, or generate a second transmission frame that has the second frame structure,
wherein

in a physical header of the first transmission frame, there is a high efficiency
wireless local area network first signaling field HE-SIG-A after an L-SIG and before a
high efficiency wireless local area network short training field HE-STF, wherein the
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HE-SIG-A comprises control indication information, the control indication
information is used to instruct a receiving device how to decode al or a part of fields
in a part that is of the first transmission frame and after the HE-SIG-A, and the first
transmission frame is used to support a single user SU transmission mode, a single
user multiple-input multiple-output SU MIMO transmission mode, and a downlink
multi-user multiple-input multiple-output DL MU MIMO transmission mode;

in a physica header of the second transmission frame, there is no HE-SIG-A
after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A
comprises only common information, so that decoding can still be performed after
HE-SIG-As in second transmission frames sent by multiple sending devices that
comprise the sending device superpose, wherein the second transmission frame is
used to support an uplink orthogonal frequency division multiple access UL OFDMA
transmission mode, and

the common information comprises at least one of the following information: a
network identifier, an identifier of the receiving device, or remaining transmission
duration.

27. The device according to claim 26, wherein

the first transmission frame is further used to support a downlink orthogonal
frequency division multiple access DL OFDMA transmission mode, or the second
transmission frame is further used to support aDL OFDMA transmission mode.

28. The device according to claim 26 or 27, wherein

the first transmission frame is further used to support an uplink multi-user
multiple-input multiple-output UL MU MIMO transmission mode, or the second
transmission frame is further used to support aUL MU MIMO transmission mode.

29. The device according to any one of claims 26 to 28, wherein

a high efficiency wireless local area network second signaling field HE-SIG-B is
further comprised after the HE-SIG-A of the first transmission frame and before the
HE-STF of the first transmission frame, wherein the HE-SIG-B comprises control
indication information, and the control indication information comprised in the
HE-SIG-B is used to instruct the receiving device how to decode a part that is of the
first transmission frame and after the HE-SIG-B.

30. The device according to claim 29, wherein

the HE-SIG-A or the HE-SIG-B of the first transmission frame further comprises

mode indication information, wherein the mode indication information is used to
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indicate a transmission mode specifically supported by the first transmission frame.

31. The device according to clam 25, wherein the generation module is
specificaly configured to:

generate afirst transmission frame that has the first frame structure, or generate a
second transmission frame that has the second frame structure, wherein

after aframe structure indication field, a physical header of the first transmission
frame comprises atime domain repetition of a particular field; and

aphysical header of the second transmission frame comprises the particular field,
but does not comprise the time domain repetition of the particular field.

32. The device according to clam 31, wherein the particular field is an
HE-SIG-A.

33. The device according to any one of claims 25 to 32, wherein the frame
structure indication field closely follows alegacy signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in the
second frame structure both are RL-SIGs, wherein the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is an RL-SIG, wherein the RL-SIG is a time domain repetition
of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is all or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG, and
the frame structure indication field in the second frame structure is all or a part of
OFDM symbols of the HE-SIG-A, wherein the RL-SIG is a time domain repetition of
the L-SIG.

34. The device according to any one of claims 25 to 33, wherein

the first subcarrier polarity means that phases of afirst group of subcarriers in
multiple subcarriers comprised in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers comprised in the frame structure indication

field are rotated by the second angle, and the phases of the second group of

72



10

15

20

25

30

subcarriers are rotated by the first angle, wherein the second angle is greater than the
first angle, and the first angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in multiple
subcarriers comprised in the frame structure indication field are filled, and a second
group of subcarriers are vacant; and the second subcarrier polarity means that the first
group of subcarriers in the multiple subcarriers comprised in the frame structure
indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriers comprised in the
frame structure indication field are rotated by a third angle, and the second subcarrier
polarity means that the phases of all the subcarriers comprised in the frame structure
indication field are rotated by a fourth angle, wherein the fourth angle is greater than
the third angle, and the third angle is greater than O degree.

35. The method according to any one of claims 25, 31, or 32, wherein the frame
structure indication field in the first frame structure is al or a part of OFDM symbols
of the HE-SIG-A, and the frame structure indication field in the second frame
structureisall or apart of OFDM symbols of the HE-SIG-A.

36. The method according to claim 35, wherein the HE-SIG-A is after an L-SIG
and an RL-SIG

37. A receiving device for indicating a transmission frame structure, applied to a
wirelesslocal area network WLAN, wherein the receiving device comprises.

a receiving module, configured to receive a physical header of a transmission
frame sent by a sending device, wherein the physical header of the transmission frame
comprises a frame structure indication field, and a subcarrier polarity of the frame
structure indication field is used to indicate a frame structure of the transmission
frame; and

a determining module, configured to determine the frame structure of the
transmission frame according to the subcarrier polarity of the frame structure
indication field, wherein when the subcarrier polarity of the frame structure indication
field isafirst subcarrier polarity, the transmission frame has a first frame structure, or
when the subcarrier polarity of the frame structure indication field is a second
subcarrier polarity, the transmission frame has a second frame structure.

38. The device according to clam 37, wherein the frame structure indication
field closely follows a legacy signaling field L-SIG, and the receiving module is

specifically configured to receive a physical header of afirst transmission frame that
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is sent by the sending device and has the first frame structure or a physical header of a
second transmission frame that is sent by the sending device and has the second frame
structure, wherein

in the physical header of the first transmission frame, there is a high efficiency
wireless local area network first signaling field HE-SIG-A after an L-SIG and before a
high efficiency wireless local area network short training field HE-STF, wherein the
HE-SIG-A comprises control indication information, the control indication
information is used to instruct the receiving device how to decode al or a part of
fieldsin a part that is of the first transmission frame and after the HE-SIG-A, and the
first transmission frame is used to support a single user SU transmission mode, a
single user multiple-input multiple-output SU MIMO transmission mode, and
downlink multi-user multiple-input multiple-output DL MU MIMO,;

in the physical header of the second transmission frame, there is no HE-SIG-A
after an L-SIG and before an HE-STF, or there is an HE-SIG-A, but the HE-SIG-A
comprises only common information, so that decoding can still be performed after
HE-SIG-Asin second transmission frames sent by multiple sending devices superpose,
wherein the second transmission frame is used to support an uplink orthogonal
frequency division multiple access UL OFDMA transmission mode, and

the common information comprises at least one of the following information: a
network identifier, an identifier of the receiving device, or remaining transmission
duration.

39. The device according to claim 38, wherein

the first transmission frame is further used to support a downlink orthogonal
frequency division multiple access DL OFDMA transmission mode, or the second
transmission frame is further used to support a DL OFDMA transmission mode.

40. The device according to claim 38 or 39, wherein

the first transmission frame is further used to support an uplink multi-user
multiple-input multiple-output UL MU MIMO transmission mode, or the second
transmission frame is further used to support aUL MU MIMO transmission mode.

41. The device according to any one of claims 38 to 40, wherein

a high efficiency wireless local area network second signaling field HE-SIG-B is
further comprised after the HE-SIG-A of the first transmission frame and before the
HE-STF of the first transmission frame, wherein the HE-SIG-B comprises control

indication information, and the control indication information comprised in the
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HE-SIG-B is used to instruct the receiving device how to decode a part that is of the
first transmission frame and after the HE-SIG-B.

42. The device according to claim 41, wherein the HE-SIG-A or the HE-SIG-B
of the first transmission frame further comprises mode indication information, and the
determining module is further configured to:

determine, according to the mode indication information, a transmission mode
specifically supported by the frame structure of the first transmission frame.

43. The device according to clam 37, wherein the receiving module is
specifically configured to:

receive a physical header of afirst transmission frame that is sent by the sending
device and has the first frame structure or a physical header of a second transmission
frame that is sent by the sending device and has the second frame structure, wherein

after a frame structure indication field, the physica header of the first
transmission frame comprises a time domain repetition of a particular field; and

the physical header of the second transmission frame comprises the particular
field, but does not comprise the time domain repetition of the particular field.

44. The device according to clam 43, wherein the particular field is an
HE-SIG-A.

45. The device according to any one of claims 37 to 44, wherein the frame
structure indication field closely follows alegacy signaling field L-SIG; and

the frame structure indication field in the first frame structure and that in the
second frame structure both are RL-SIGs, wherein the RL-SIG is a time domain
repetition of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is an RL-SIG, wherein the RL-SIG is a time domain repetition
of the L-SIG; or

the frame structure indication field in the first frame structure is al or a part of
OFDM symbols of the HE-SIG-A, and the frame structure indication field in the
second frame structure is all or apart of OFDM symbols of the HE-SIG-A; or

the frame structure indication field in the first frame structure is an RL-SIG, and
the frame structure indication field in the second frame structure is all or a part of
OFDM symbols of the HE-SIG-A, wherein the RL-SIG is a time domain repetition of
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the L-SIG

46. The device according to any one of claims 37 to 45, wherein

the first subcarrier polarity means that phases of a first group of subcarriers in
multiple subcarriers comprised in the frame structure indication field are rotated by a
first angle, and phases of a second group of subcarriers are rotated by a second angle;
and the second subcarrier polarity means that the phases of the first group of
subcarriers in the multiple subcarriers comprised in the frame structure indication
field are rotated by the second angle, and the phases of the second group of
subcarriers are rotated by the first angle, wherein the second angle is greater than the
first angle, and the first angleis greater than or equal to O degree; or

the first subcarrier polarity means that a first group of subcarriers in multiple
subcarriers comprised in the frame structure indication field are filled, and a second
group of subcarriers are vacant; and the second subcarrier polarity means that the first
group of subcarriers in the multiple subcarriers comprised in the frame structure
indication field are vacant, and the second group of subcarriers are filled; or

the first subcarrier polarity means that phases of all subcarriers comprised in the
frame structure indication field are rotated by a third angle, and the second subcarrier
polarity means that the phases of all the subcarriers comprised in the frame structure
indication field are rotated by a fourth angle, wherein the fourth angle is greater than
the third angle, and the third angle is greater than O degree.

47. The method according to any one of claim 37, 43, or 44, wherein the frame
structure indication field in the first frame structure is al or a part of OFDM symbols
of the HE-SIG-A, and the frame structure indication field in the second frame
structureisall or apart of OFDM symbols of the HE-SIG-A.

48. The method according to claim 47, wherein the HE-SIG-A is after an L-SIG
and an RL-SIG

49. A communications system, wherein

the communications system comprises: the sending device according to any one
of claims 25 to 30, and the receiving device according to any one of claims 37 to 42;
or

the communications system comprises: the sending device according to any one
of claims 31, 32, 35, and 36, and the receiving device according to any one of clams
43, 44, 47, and 48.
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