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METHOD FOR SENDING TRIGGER FRAME, METHOD FOR
RECEIVING TRIGGER FRAME, AND COMMUNICATION
APPARATUS

TECHNICAL FIELD

[0001] Embodiments of this application relate to the communication field, and more
specificaly, to amethod for sending atrigger frame, amethod for receiving atrigger frame, and a

communication apparatus.

BACKGROUND

[0002] With development of communication technologies, a trigger-based and scheduling-
based uplink transmission method is introduced into a WLAN (Wireless Local Area Network,
wireless local area network) technology.

[0003] That is, an access point (Access Point, AP) first sends atrigger frame, where the trigger
frame includes one or more user information fields, each user information field correspondsto one
STA, and information carried in the user information field indicates resource scheduling and
another parameter for one or more stations (Station, STA) to send an uplink physical layer protocol
data unit (PHY Protocol Data Unit, PPDU).

[0004] After receiving the trigger frame, the STA parses out the user information field of the
STA from the trigger frame, and then sends uplink data based on the information carried in the
user information field.

[0005] In a conventiona technology, the user information field includes a spatial stream
allocation subfield (Spatial Stream Allocation subfield, SS Allocation subfield), used to carry
information about a spatial stream (Spatial Stream, SS) allocated by the AP to the STA (spatia
stream alocation information for short). For example, the spatial stream allocation information
includes quantity information of the SS and starting location information of the SS.

[0006] In the conventiona technology, the spatial stream allocation subfield includes 6 bits.
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The starting location information occupies 3 bits and can indicate eight possible locations. The
quantity information occupies 3 bits and can indicate eight possible quantities.

[0007] In addition, in the conventional technology, a maximum quantity of the SSs of the STA
is 8. Therefore, the spatial stream allocation subfield can meet a requirement in the conventional
technol ogy.

[0008] However, with WLAN version evolution, an uplink transmission bandwidth increases,
and a maximum quantity of spatial streams of a STA increases to 16 or even more.

[0009] How to reduce overheads of the spatial stream allocation information becomes an

urgent problem to be resolved in the industry.

SUMMARY

[0010] This application provides a method for sending atrigger frame, a method for receiving
atrigger frame, and a communication apparatus, to reduce overheads of spatial stream allocation
information.

[0011] According to a first aspect, a method for sending a trigger frame is provided. The
method includes: An access point AP generates a trigger frame, where the trigger frame includes
afirst user information field corresponding to afirst station STA, the first user information field
includes a first spatia stream alocation subfield and first information, the first information
indicates a mode in which the first STA transmits data, the mode includes a multi-user multiple
input multiple output MU-MIMO mode or a non multi-user multiple input multiple output non-
MU-MIMO mode, and spatia stream alocation information that is carried in the first spatia
stream allocation subfield and that is of the first STA corresponds to content indicated in the first
information; and the AP sends the trigger frame.

[0012] For example, when a maximum quantity of spatia streams of the STA is 16, a
maximum quantity of spatial streams of each user in an MU-MIMO mode is 4. 4 bits are needed
to indicate a quantity of spatial streams, and 4 bits are needed to indicate a starting location. That
is, overhead of the spatial stream alocation information is 8 bits, to jointly indicate overheads of
the spatial stream allocation information in an MU-MIMO mode and a non-MU-MIMO mode as

shown in the following Table 1.
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Tablel

SSAllocation subfield | Number of spatial streams | Starting spatial stream
Quantity of spatial streams | Starting spatia stream (or starting

gpatial stream location)

0-15 1-16 1

16-31 1-16 2

3247 1-16 3

48-63 1-16 4

6479 1-16 5

80-95 1-16 6

96-101 1-16 7

102-117 1-16 8

118133 1-16 9

134-149 1-16 10

150-165 1-16 11

166-181 1-16 12

182207 1-16 13

208-223 1-16 14

224239 1-16 15

240-255 1-16 16

[0013] In this implementation of this application, "a value indicated by an index" has a same
meaning as "avalue of an index" and "an index value", and represents a val ue corresponding to a
binary index (that is, one or more bits), for example, a decimal value. To avoid repetition,
descriptions of a same or similar case are omitted below.

[0014] It should be noted that in thisimplementation of this application, an index valuein each
table is a decima number. However, in actua application, the index value is a binary bit value
corresponding to adecima number. For example, adecimal index value 1 correspondsto abinary
bit 0. For another example, a decimal index value 2 corresponds to a binary bit 1. By analogy, a

decimal index value 16 correspondsto binary bits 1111. To avoid repetition, descriptions of asame
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or similar case are omitted below.

[0015] That is, as shown in Table 1, the overheads for jointly indicating the spatial stream
alocation information in an MU-MIMO mode and a non-MU-MIMO mode are 8 bits (256 values
need to be indicated), which are more than bits (6 bits) included in an existing spatial stream
allocation subfield.

[0016] In contrast, in this implementation of this application, the 1-bit first information is
added to the user information field, so that spatial stream allocation information in an MU-MIMO
mode and spatial stream allocation information in a non-MU-MIMO mode can be separately
indicated.

[0017] Similarly, when the maximum quantity of spatial streams of the STA is 16, the
maximum quantity of spatial streams of each user inan MU-MIMO modeis4. Inthe spatial stream
alocation information in an MU-MIMO mode, a starting stream location may be indicated by
using 4 bits, and aquantity of spatial streams may be indicated by using 2 bits. In the spatial stream
allocation information in a non-MU-MIMO mode, a quantity of spatial streams may be indicated
by using 4 bits.

[0018] To be specific, according to the solution provided in this implementation of this
application, amaximum of 7 bits are needed to meet arequirement of the spatial stream allocation
information. Compared with a conventional technology, the overheads of the spatia stream
allocation information can be reduced.

[0019] Optionally, when the first information indicates that the first STA transmits datain an
MU-MIMO mode, the spatial stream alocation information corresponding to the first STA
includes starting stream location information and first stream quantity information, where the
starting stream location information indicates a starting location of a stream corresponding to the
first STA, and the first stream quantity information indicates a quantity of streams corresponding
to the first STA.

[0020] Optionally, when the first information indicates that the first STA transmits datain a
non-MU-MIMO mode, the spatia stream alocation information corresponding to the first STA
includes second stream quantity information, where the second stream quantity information
indicates a quantity of streams corresponding to the first STA.

[0021] Optionally, the starting stream location information occupies 4 bits, the first stream
quantity information occupies 2 bits, and the second stream quantity information occupies 4 bits.

4
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[0022] Optionally, when the first information indicates that the first STA transmits datain an
MU-MIMO mode, thefirst spatia stream allocation subfield occupies 6 bits.

[0023] Optionally, when the first information indicates that the first STA transmits datain a
non-MU-MIMO mode, the first spatial stream allocation subfield occupies 4 bits.

[0024] Therefore, compared with an existing spatial stream allocation subfield, a quantity of
bits is reduced, and the reduced bits can be used to carry other information. Communication
flexibility can be improved, and practicability of this application can be further improved.

[0025] For example, compared with the existing spatial stream allocation field, one of the 2
save bits may be used to carry the first information.

[0026] Optionally, the first information occupies at least 1 bit.

[0027] Optionally, the first information is carried in a reserved subfield in the first user
information field.

[0028] Therefore, an existing reserved field can be used to carry the first information without
changing a structure of an existing trigger frame, so that practicability and compatibility of this
application can be further improved.

[0029] Optionally, the first information is carried in an uplink forward error correction coding
type subfield in the first user information field.

[0030] Specifically, when information carried in a resource unit alocation subfield indicates
that aquantity of subcarriers corresponding to aresource unit group (including at |east one resource
unit) is greater than a required quantity of subcarriers (for example, 242) corresponding to a data
coding scheme, the coding scheme does not need to be indicated. In this case, the uplink forward
error correction coding type subfield does not need to carry information about the coding scheme.
[0031] In this case, the first information may be carried in the uplink forward error correction
coding type subfield.

[0032] Alternatively, in this case, the user information field does not include an uplink forward
error correction coding type subfield, so that a saved field (or in other words, a bit) may be used
to carry the first information.

[0033] Therefore, the reserved field does not need to be occupied, and practicability and
compatibility of this application can be further improved.

[0034] Optionally, the first information is carried in aresource unit allocation subfield in the

first user information field.
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[0035] Specifically, the resource unit allocation subfield includes 8 bits, the 8 bits include 256
index values, and the 256 index values include a reserved index value, so that a function of the
first information can be implemented by using the reserved index value.

[0036] Alternatively, the resource unit alocation subfield includes 9 bits, the 9 bits include
512 index values, and the 512 index values include a reserved index value, so that a function of
the first information can be implemented by using the reserved index value.

[0037] Optionally, the first user information field includes a resource unit alocation subfield,
the resource unit allocation subfield is used to carry afirst resource unit group corresponding to
thefirst STA, the first resource unit group includes at least one resource unit, and when a quantity
of subcarriers corresponding to the first resource unit group is greater than a first threshold, the
first user information field does not include an uplink forward error correction coding type subfield,
where the first threshold is determined based on a required quantity of subcarriers corresponding
to adata coding scheme.

[0038] Optionally, thefirst threshold is 242.

[0039] Optionally, thefirst user information field includes the resource unit allocation subfield,
the resource unit alocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at | east one resource unit, and when the quantity
of subcarriers corresponding to the first resource unit group is less than a second threshold, the
first STA transmits data in a non-MU-MIMO mode by default, where the second threshold is
determined based on a quantity of subcarriers corresponding to an MU-MIMO mode.

[0040] Optionally, the second threshold is 242 or 484.

[0041] Optionally, thefirst user information field includes the resource unit allocation subfield,
the resource unit allocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at least one resource unit, and when the quantity
of subcarriers corresponding to the first resource unit group is equal to the first threshold, and the
guantity of subcarriers corresponding to the first resource unit group is equa to the second
threshold, data coding information is carried in the resource unit allocation subfield in the first
user information field.

[0042] Optionally, thefirst user information field includes the resource unit all ocation subfield,
the resource unit allocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at | east one resource unit, and when the quantity
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of subcarriers corresponding to the first resource unit group is equd to the first threshold, and the
quantity of subcarriers corresponding to the first resource unit group is equal to the second
threshold, the first information is carried in the resource unit allocation subfield in the first user
information field, where the first threshold is determined based on the required quantity of
subcarriers corresponding to the data coding scheme, and the second threshold is determined based
on the required quantity of subcarriers corresponding to an MU-MIMO mode.

[0043] Optionally, thefirst user information field includes the resource unit all ocation subfield,
the resource unit allocation subfield is used to carry afirst resource unit corresponding to the first
STA, and when a bandwidth indicated in an uplink bandwidth subfield in a common information
field of the trigger frame is greater than a third threshold, the resource unit allocation subfield
includes 9 bits.

[0044] Optionally, the third threshold is 160 MHz.

[0045] According to a second aspect, a method for receiving atrigger frame is provided. The
method includes: A first station STA receives atrigger frame, where the trigger frame includes a
first user information field corresponding to the first STA, the first user information field includes
afirst spatial stream allocation subfield and first information, the first information indicatesamode
inwhich thefirst STA transmits data, the mode includes a multi-user multiple input multiple output
MU-MIMO mode or a non multi-user multiple input multiple output non-MU-MIMO mode, and
spatial stream allocation information that is carried in the first spatial stream allocation subfield
and that is of the first STA corresponds to content indicated in the first information; and the first
STA sends uplink data based on information carried in the first user information field.

[0046] According to the solution provided in this application, when a maximum quantity of
gpatial streams of the STA is 16, a maximum of 7 bits are needed to meet a requirement of the
gpatial stream alocation information. Therefore, compared with a conventional technology,
overheads of the spatial stream allocation information can be reduced.

[0047] Optionally, when the first information indicates that the first STA transmits datain an
MU-MIMO mode, the spatial stream alocation information corresponding to the first STA
includes starting stream location information and first stream quantity information, where the
starting stream location information indicates a starting location of a stream corresponding to the
first STA, and the first stream quantity information indicates a quantity of streams corresponding
to the first STA. When the first information indicates that the first STA transmits data in a non-
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MU-MIMO mode, the spatial stream alocation information corresponding to the first STA
includes second stream quantity information, where the second stream quantity information
indicates a quantity of streams corresponding to the first STA.

[0048] Optionally, the starting stream location information occupies 4 hits, the first stream
quantity information occupies 2 bits, and the second stream quantity information occupies 4 bits.
[0049] Optionally, when the first information indicates that the first STA transmits datain an
MU-MIMO mode, the first spatial stream allocation subfield occupies 6 bits. When the first
information indicates that the first STA transmits datain a non-MU-MIMO mode, the first spatial
stream allocation subfield occupies 4 bits.

[0050] Optionally, the first information occupies at least 1 bit.

[0051] Optionally, the first information is carried in a reserved subfield in the first user
information field.

[0052] Optionally, the first information is carried in an uplink forward error correction coding
type subfield in the first user information field.

[0053] Optionally, the first information is carried in aresource unit allocation subfield in the
first user information field.

[0054] Optionally, the first user information field includes a resource unit allocation subfield,
the resource unit allocation subfield is used to carry a first resource unit group corresponding to
thefirst STA, the first resource unit group includes at least one resource unit, and when a quantity
of subcarriers corresponding to the first resource unit group is greater than a first threshold, the
first user information field does not include an uplink forward error correction coding type subfield,
where the first threshold is determined based on a required quantity of subcarriers corresponding
to a data coding scheme.

[0055] Optionally, the first threshold is 242.

[0056] Optionally, thefirst user information field includes the resource unit allocation subfield,
the resource unit allocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at least one resource unit, and when the quantity
of subcarriers corresponding to the first resource unit group is less than a second threshold, the
first STA transmits data in a non-MU-MIMO mode by default, where the second threshold is
determined based on a quantity of subcarriers corresponding to an MU-MIMO mode.

[0057] Optionally, the second threshold is 242 or 484.
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[0058] Optionally, thefirst user information field includes the resource unit allocation subfield,
the resource unit alocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at least one resource unit, and when the quantity
of subcarriers corresponding to the first resource unit group is equd to the first threshold, and the
quantity of subcarriers corresponding to the first resource unit group is equal to the second
threshold, data coding information is carried in the resource unit allocation subfield in the first
user information field.

[0059] Optionally, thefirst user information field includes the resource unit allocation subfield,
the resource unit allocation subfield is used to carry the first resource unit group corresponding to
thefirst STA, thefirst resource unit group includes at | east one resource unit, and when the quantity
of subcarriers corresponding to the first resource unit group is equal to the first threshold, and the
guantity of subcarriers corresponding to the first resource unit group is equa to the second
threshold, the first information is carried in the resource unit allocation subfield in the first user
information field, where the first threshold is determined based on the required quantity of
subcarriers corresponding to the data coding scheme, and the second threshold is determined based
on the required quantity of subcarriers corresponding to an MU-MIMO mode.

[0060] Optionally, thefirst user information field includes the resource unit all ocation subfield,
the resource unit allocation subfield is used to carry afirst resource unit corresponding to the first
STA, and when a bandwidth indicated in an uplink bandwidth subfield in a common information
field of the trigger frame is less than a third threshold, the first STA transmits data in a non-MU-
MIMO mode by default, where the third threshold is determined based on a required bandwidth
corresponding to an MU-MIMO mode.

[0061] Optionally, the third threshold is 160 MHz.

[0062] According to a third aspect, a method for sending a trigger frame is provided. The
method includes: An access point AP sends atrigger frame, where the trigger frameincludes afirst
user information field corresponding to afirst station STA, thefirst user information field includes
afirst spatia stream allocation subfield, and the first spatial stream allocation subfield carries a
first index value in first mapping information, where a first mapping relationship indicates a
correspondence between a plurality of index values and a plurality of pieces of spatial stream
allocation information, each piece of spatial stream allocation information includes starting stream
location information and stream quantity information, the first index value corresponds to spatial

9
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stream allocation information of the first STA, and the plurality of pieces of spatial stream
allocation information include a plurality of pieces of first spatia stream allocation information, a
plurality of pieces of second spatia stream allocation information, and a plurality of piecesof third
spatial stream all ocation information, where thefirst spatial stream allocation informationisspatia
stream alocation information shared by a multi-user multiple input multiple output MU-MIMO
mode and a non-multi-user multiple input multiple output non-MU-MIMO mode, the second
spatial stream alocation information is spatial stream allocation information exclusive to a non-
MU-MIMO mode, and the third spatial stream allocation information is spatial stream allocation
information exclusive to an MU-MIMO mode; and the AP sends the trigger frame.

[0063] The mapping relationship indicating the correspondence between an index value and
spatial stream allocation information includes spatial stream alocation information shared by an
MU-MIMO mode and a non-MU-MIMO mode, so that a quantity of required index values can be
reduced. This reduces bit overheads for carrying the index value.

[0064] Optionally, when a maximum quantity of streamsin an MU-MIMO modeis 16, and a
maximum quantity of streams of each STA in an MU-MIMO mode is 4, a first mapping

relationship is shown in the following Table 2.

Table2
SSAllocation subfield Spatia stream allocation information
(B26-B31 of atrigger frame) Number of spatial streams Starting spatial stream
0-3 14 1
4—7 14 2
811 14 3
12-15 14 4
1619 14 5
20-23 14 6
24-27 14 7
28-31 14 8
32-35 14 9
36-39 14 10

10
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SSAllocation subfield Spatia stream allocation information

(B26-B31 of atrigger frame) Number of spatial streams Starting spatial stream
40-43 1-4 11

4447 14 12

48-51 1-4 13

5254 1-3 14

55-56 1-2 15

57 1 16

58-X Reserved

[0065] Spatial stream allocation information corresponding to index values 0 to 3 is the first
spatial stream allocation information, spatial stream all ocation information corresponding to index
values 4 to 57 isthethird spatial stream allocation information, and Y index valuesin index values
58 to X correspond to the second spatia stream allocation information, where Y is determined
based on a maximum quantity of streamsin a non-MU-MIMO mode, and X is determined based
on aquantity of bitsincluded in the first spatial stream allocation subfield.

[0066] An impossible case of spatial stream alocation is excluded from the mapping
relationship. For example, atotal quantity of streams cannot be greater than 16, that is, a quantity
of streams of a user cannot be greater than 1 when the starting stream is the sixteenth stream, so
that a quantity of required index values can be further reduced, and bit overheads for carrying the
index value can be further reduced.

[0067] Optionally, in the spatial stream alocation information corresponding to an MU-
MIMO mode, avaue range of the starting stream location information is[1, K], and avalue range
of stream quantity information of spatial stream allocation information whose value of starting
stream location information isk is [1, N]. k=1 streams include a plurality of allocation manners,
and each allocation manner corresponds to afirst value. The first value is a quantity of streams of
auser to which aminimum quantity of streamsare allocated in a corresponding all ocation manner,
N is determined based on a maximum value of a plurality of first values, and K represents a
maximum quantity of streams that can be used.

[0068] Optionally, the trigger frame includes user information fields of a plurality of STAs.
When the plurality of STAs are sorted in a descending order of quantities of alocated streams, a

11



starting location of astream of an it STA is before astarting location of astream of an (i+1)"" STA.

[0069] Optionally, the first mapping relationship is shown in the following Table 3.

Table 3
SS Allocation subfield Spatial stream allocation information
(B26-B31 of atrigger frame) | Number of spatial streams Starting spatial stream
0-3 14 1
4 1 2
56 1-2 3
7-9 1-3 4
1013 14 5
1415 1-2 6
16-18 1-3 7
19-21 1-3 8
22-25 14 9
2628 1-3 10
29-31 1-3 11
32-34 1-3 12
35-38 14 13
3941 1-3 14
42-43 1-2 15
44 1 16
45-X Reserved

[0070] Spatial stream allocation information corresponding to index values 0 to 3 is the first
spatial stream allocation information, spatial stream all ocation information corresponding to index
values4 to 44 isthethird spatial stream allocation information, and Y index valuesin index values
45 to X correspond to the second spatia stream allocation information, where Y is determined
based on a maximum quantity of streamsin a non-MU-MIMO mode, and X is determined based
on aquantity of bitsincluded in the first spatial stream allocation subfield.

12



10

15

20

25

30

[0071] According to a fourth aspect, a method for receiving atrigger frame is provided. The
method includes: A first station STA receives a trigger frame from an access point AP, where the
trigger frameincludes afirst user information field corresponding to thefirst station STA, thefirst
user information field includes afirst spatial stream allocation subfield, and the first spatial stream
allocation subfield carries afirst index valuein first mapping information, where the first mapping
relationship indicates a correspondence between a plurality of index values and a plurality of
pieces of spatia stream allocation information, each piece of spatial stream alocation information
includes starting stream location information and stream quantity information, thefirst index value
correspondsto spatia stream allocation information of the first STA, and the plurality of pieces of
spatial stream allocation information include a plurality of pieces of first spatia stream allocation
information, a plurality of pieces of second spatia stream allocation information, and a plurality
of pieces of third spatia stream allocation information, where the first spatial stream allocation
information is spatial stream allocation information shared by a multi-user multiple input multiple
output MU-MIMO mode and a non-multi-user multiple input multiple output non-MU-MIMO
mode, the second spatial stream alocation information is spatial stream alocation information
exclusive to anon-MU-MIMO mode, and the third spatia stream allocation information is spatial
stream dlocation information exclusive to an MU-MIMO mode; and the first station STA sends
uplink data based on information carried in the first user information field.

[0072] The mapping relationship indicating the correspondence between an index value and
spatial stream allocation information includes spatia stream allocation information shared by an
MU-MIMO mode and a non-MU-MIMO mode, so that a quantity of required index values can be
reduced. This reduces bit overheads for carrying the index value.

[0073] Optionally, when a maximum quantity of streams of each STA inan MU-MIMO mode
is 4, the first mapping relationship is shown in the foregoing Table 2.

[0074] An impossible case of spatial stream alocation is excluded from the mapping
relationship. For example, atotal quantity of streams cannot be greater than 16, that is, a quantity
of streams of a user cannot be greater than 1 when the starting stream is the sixteenth stream, so
that a quantity of required index values can be further reduced, and bit overheads for carrying the
index value can be further reduced.

[0075] Optionally, in the spatial stream allocation information corresponding to an MU-
MIMO mode, avaue range of the starting stream location information is[1, K], and avalue range
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of stream quantity information of spatial stream allocation information whose value of starting
stream location information isk is[1, N]. k—1 streams include a plurality of allocation manners,
and each allocation manner corresponds to afirst value. The first value is a quantity of streams of
auser to which aminimum quantity of streams are allocated in a corresponding allocation manner,
N is determined based on a maximum value of a plurality of first values, and K represents a
maximum quantity of streams that can be used.

[0076] Optionally, the trigger frame includes user information fields of a plurality of STAs.
When the plurality of STAs are sorted in a descending order of quantities of alocated streams, a
starting location of astream of an i STA is before astarting location of astream of an (i+1)"" STA.
[0077] Optionally, the first mapping relationship is shown in the foregoing Table 3.

[0078] According to afifth aspect, acommunication apparatusis provided, including modules
or units configured to perform the method in any one of the first aspect to the fourth aspect and
any possible implementation of the first aspect to the fourth aspect.

[0079] According to asixth aspect, acommunication deviceis provided, including aprocessor.
The processor is coupled to a memory, and may be configured to perform the method in any one
of the first aspect to the fourth aspect and the possible implementations of the first aspect to the
fourth aspect. Optionally, the communication device further includes the memory. Optionally, the
communication device further includes a communication interface, and the processor is coupled
to the communication interface.

[0080] In an implementation, the communication device is a device. In this case, the
communication interface may be a transceiver or an input/output interface. In another
implementation, the communication device is a chip or a chip system. In this case, the
communication interface may be an input/output interface, an interface circuit, an output circuit,
an input circuit, apin, a related circuit, or the like on the chip or the chip system. The processor
may alternatively be embodied as a processing circuit or alogic circuit.

[0081] According to a seventh aspect, a communication apparatus is provided, including an
input circuit, an output circuit, and a processing circuit. The processing circuit is configured to
receive asignal by using the input circuit, and transmit asignal by using the output circuit, so that
the method in any one of the first aspect to the fourth aspect and any possible implementation of
the aspects is implemented.

[0082] In aspecific implementation process, the communi cation apparatus may be achip. The

14



10

15

20

25

30

input circuit may be an input pin. The output circuit may be an output pin. The processing circuit
may be atransistor, a gate circuit, atrigger, any logic circuit, or the like. An input signal received
by the input circuit may be received and input by, for example, but not limited to, a receiver, a
signal output by the output circuit may be output to, for example, but not limited to, a transmitter
and transmitted by the transmitter, and the input circuit and the output circuit may be different
circuits, or may be asame circuit. In this case, the circuit is used as the input circuit and the output
circuit at different moments. Specific implementations of the processor and the various circuits are
not limited in embodiments of this application.

[0083] According to an eighth aspect, a processing apparatus is provided, including a
processor and a memory. The processor is configured to read instructions stored in the memory,
receive a signal through a receiver, and transmit a signal through a transmitter, to perform the
method in any one of the first aspect to the fourth aspect and the possible implementations of the
first aspect to the fourth aspect.

[0084] Optionally, there are one or more processors, and there are one or more memories.
[0085] Optionally, the memory may be integrated with the processor, or the memory and the
processor are separately disposed.

[0086] During specific implementation, the memory may be a non-transitory (non-transitory)
memory, for example, a read-only memory (read-only memory, ROM). The memory and the
processor may be integrated on a same chip, or may be separately disposed on different chips. A
type of the memory and a manner of disposing the memory and the processor are not limited in
embodiments of this application.

[0087] It should be understood that, a related data exchange process such as sending of
indication information may be a process of outputting the indication information from the
processor, and receiving of capability information may be a process of receiving the input
capability information by the processor. Specifically, data output by the processor may be output
to atransmitter, and input data received by the processor may be from areceiver. The transmitter
and the receiver may be collectively referred to as atransceiver.

[0088] The processor in the eighth aspect may be a chip. The processor may be implemented
by using hardware or software. When the processor is implemented by using hardware, the
processor may be a logic circuit, an integrated circuit, or the like. When the processor is
implemented by using software, the processor may be a genera-purpose processor, and is
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implemented by reading software code stored in the memory. The memory may be integrated into
the processor, or may exist independently outside the processor.

[0089] According to a ninth aspect, a processing apparatus is provided, including a
communication interface and a processing circuit. The communication interface is configured to
send atrigger frame according to the method in the first aspect or the third aspect and any possible
implementation of the first aspect or the third aspect, and the processing circuit is configured to
generate the trigger frame.

[0090] According to a tenth aspect, a processing apparatus is provided, including a
communication interface and a processing circuit. The communication interface is configured to
obtain a to-be-processed trigger frame, and the processing circuit is configured to process the to-
be-processed trigger frame according to the method in the second aspect or the fourth aspect and
any possible implementation of the second aspect or the fourth aspect.

[0091] According to an eleventh aspect, a computer program product is provided. The
computer program product includes a computer program (which may also be referred to as code
or instructions). When the computer program is run, a computer is enabled to perform the method
according to any one of the first aspect to the fourth aspect and any possible implementation of the
aspects.

[0092] According to atwel fth aspect, acomputer-readable medium is provided. The computer-
readabl e medium stores acomputer program (which may also bereferred to as code or instructions).
When the computer program is run on a computer, the computer is enabled to perform the method
according to any one of thefirst aspect to the fourth aspect and any possible implementation of the
aspects.

[0093] According to a thirteenth aspect, a communication system is provided, including the
foregoing AP and STA.

BRIEF DESCRIPTION OF DRAWINGS

[0094] FIG. 1isaschematic diagram of an example of a communication system according to
this application;
[0095] FIG. 2 is a schematic diagram of an example of channel distribution according to this

application;
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[0096] FIG. 3isaschematic diagram of an example of atrigger frame transmission procedure
according to this application;

[0097] FIG. 4 is a schematic diagram of an example of a frame structure of atrigger frame
according to this application;

[0098] FIG. 5isaschematic diagram of another example of aframe structure of atrigger frame
according to this application;

[0099] FIG. 6 is a schematic diagram of an example of a user information field according to
this application;

[00100] FIG. 7 is a schematic diagram of an example of interaction in a trigger frame
transmission procedure according to this application;

[00101] FIG. 8isaschematic diagram of another example of auser information field according
to this application;

[00102] FIG. 9 is a schematic diagram of still another example of a user information field
according to this application;

[00103] FIG. 10 is a schematic diagram of yet another example of a user information field
according to this application;

[00104] FIG. 11 is a schematic diagram of another example of interaction in a trigger frame
transmission procedure according to this application;

[00105] FIG. 12 isaschematic diagram of an example of acommunication apparatus according
to this application;

[00106] FIG. 13 is a schematic diagram of another example of a communication apparatus
according to this application;

[00107] FIG. 14 isaschematic diagram of still another example of a communication apparatus
according to this application;

[00108] FIG. 15isaschematic diagram of an example of an AP according to this application;
and

[00109] FIG. 16 isaschematic diagram of an example of a STA according to this application.

DESCRIPTION OF EMBODIMENTS

[00110] The following describes technical solutions of this application with reference to
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accompanying drawings.

[00111] The technical solutions in embodiments of this application may be applied to various
communication systems, for example, awireless loca area network (wireless local area network,
WLAN) communication system, along term evolution (long term evolution, LTE) system, an LTE
frequency division duplex (frequency division duplex, FDD) system, an LTE time division duplex
(time division duplex, TDD) system, a universal mobile telecommunication system (universa
mobile telecommunication system, UMTS), a worldwide interoperability for microwave access
(worldwide interoperability for microwave access, WiMAX) communication system, a future 5th
generation (5th generation, 5G) system, or anew radio (new radio, NR) system.

[00112] As an example for description, the following describes an application scenario in
embodiments of this application and a method in embodiments of this application by using a
WLAN system as an example.

[00113]  Specifically, embodiments of this application may be applied to a WLAN system, and
embodiments of this application may be applied to any protocol in the Institute of Electrical and
Electronics Engineers (institute of electrical and electronics engineers, |IEEE) 802.11 series
protocols currently used in aWLAN.

[00114] The WLAN may include one or more basic service sets (basic service set, BSS). A
network node in the basic service set includes an access point (access point, AP) and a station
(station, STA). One STA can access only one AP (in other words, the STA is associated with the
AP), while one AP can be associated with a plurality of STAs. Before transmitting data, the STA
and the AP need to perform beam training to obtain an optimal receive beam and/or an optimal
transmit beam between the STA and the AP. Based on the origina BSS, the IEEE 802.11ad
introduces a personal basic service set (persona basic service set, PBSS) and a persona basic
service set control point (PBSS control point, PCP). Each personal basic service set may include
one PCP/AP and a plurality of stations associated with the PCP/AP.

[00115] A user station (STA) inaWLAN may also bereferred to as a system, a subscriber unit,
an accessterminal, amobil e station, amobile consol e, aremote station, aremoteterminal, amobile
device, auser terminal, aterminal, awirel ess communication device, auser agent, auser apparatus,
or user equipment (user equipment, UE). The STA may be a cellular phone, a cordless phone, a
session initiation protocol (session initiation protocol, SIP) phone, awireless local loop (wireless
local loop, WLL) station, a personal digital assistant (persona digital assistant, PDA), a handheld
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device having a wireless loca area network (for example, Wi-Fi) communication function, a
wearabl e device, acomputing device, or another processing device connected to awireless modem.
[00116] The PCP/APinthe WLAN may be configured to communicate with the STA by using
awirelesslocal areanetwork, and transmit data of the STA to anetwork side, or transmit datafrom
the network side to the STA.

[00117] For ease of understanding embodiments of this application, a communication system
showninFIG. 1isfirst used asan exampleto describein detail acommunication system applicable
to embodiments of this application. A scenario system shown in FIG. 1 may beaWLAN system.
The WLAN system in FIG. 1 may include one or more APs and one or more STAS. In FIG. 1, one
AP and three STAs are used as an example. Wireless communication may be performed between
the AP and the STA according to various standards. For example, wireless communication between
the AP and the STA may be performed by using a single-user multiple input multiple output
(single-user multiple-input multiple-output, SU-MIMO) technology or a multi-user multiple input
multiple output (multi-user multiple-input multiple-output, MU-MIMO) technol ogy.

[00118] TheAPisaso referred to asawireless access point, ahotspot, or thelike. TheAPisan
access point for a mobile user to access a wired network, and is mainly deployed in a home, a
building, and a campus, or is deployed outdoors. The AP is equivalent to a bridge that connects a
wired network and a wireless network. A main function of the AP is to connect wireless network
clients together, and then connect the wireless network to the Ethernet. Specifically, the AP may
be aterminal device or a network device with a wireless fidelity (wireless fidelity, Wi-Fi) chip.
Optionally, the AP may be a device that supports a plurality of WLAN standards such as 802.11.
[00119] The WLAN starts from 802.11a/g, goes through 802.11n and 802.11ac, and goes
through 802.11ax and 802.11bethat are currently discussed. Allowed transmission bandwidths and
guantities of space-time streams of the WLAN are respectively shown in Table 4.

Table4

802.11a/g | 802.11n 802.11ac 802.11ax 802.11be

Bandwidth | 20 MHz 20/40 MHz | 20/40/80/160 | 20/40/80/160 | 20/40/80/160/240
MHz MHz MHz/320 MHz

Supported | 54 Mbps | 600 Mbps | 6.9 Gbps 9.6 Gbps Not less than 30
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802.11a/g | 802.11n 802.11ac 802.11ax 802.11be

maximum Gbps
datarate

[00120] FIG. 2 showsan example of channel allocation in this application. Asshown in FIG. 2,

an entire channel is divided into a primary 20 MHz channel (or referred to as a primary channel,

Primary 20 MHz, P20 for short), a secondary 20 MHz channel (Secondary 20 MHz, S20), a
secondary 40 MHz channel ($40), and a secondary 80 MHz (S80) channel. In addition, there are
corresponding P40 and P80. As bandwidth increases, a data transmission rate also increases.

Therefore, inthe next-generation standard, alarger bandwidth (for example, 240 MHz or 320 MHz)
that is greater than 160 MHz is considered.

[00121] Asbandwidth and aquantity of streamsincrease, a datatransmission rate al o increases.
Therefore, in anext-generation standard, alarger bandwidth (for example, 240 MHz or 320 MH2z)

and alarger quantity of streams (for example, 9 to 16 spatia streams) are considered.

[00122] The spatial stream may also be referred to as a space-time stream, or referred to as a
stream for short. In this application, terms "spatia stream”, "space-time stream"”, and "stream"

represent a same meaning.

[00123] Usually, the STA performs uplink data transmission after obtaining transmission
permission through channel contention, for example, a channel is preempted in an enhanced
distributed channel access (enhanced distributed channel access, EDCA) manner. In 802.11ax, a
trigger-based and scheduling-based uplink transmission method is introduced.

[00124] FIG. 3isaschematic diagram of an uplink transmission process. As shown in FIG. 3,

an APfirst sendsatrigger frame, where the trigger frame includes resource scheduling information
and another parameter for one or more stations to send an uplink physical layer protocol data unit
(PHY Protocol Data Unit, PPDU).

[00125] FIG. 4 shows an example of aframe structure of atrigger frame. As shownin FIG. 4,

the trigger frame includes a common information (Common Info) field and a user information list
(User Info List) field.

[00126] The common information field includes common information that all STAs need to
read, and FIG. 5 shows an example of the common information field.

[00127] The user information list field includes one or more user information fields, and each

20



10

user information field includes information that each STA needs to read. In the user information
field, an association identifier (Association Identification 12, AID12) represents an association
identifier of a STA, and aresource unit alocation subfield (RU Allocation) indicates alocation of
aspecific resource unit (Resource Unit, RU) alocated to the STA (the STA indicated by theAID12).
FIG. 6 shows an example of a user information field.

[00128] After receiving the trigger frame, the STA parses out, from the trigger frame, a user
information field that matches an AID of the STA, and then sends a high efficiency trigger-based

PPDU on an RU indicated by a resource unit alocation subfield in the user information field.

Names and simple functions of fields of the PPDU are shown in the following Table 5.

Table5
Acronymsand | Short for [tem Description
Abbreviations
L-STF Legacy Short Legacy short Performs PPDU discovery,
Training Field training field coarse synchronization, and
automatic gain control
L-LTF Legacy Long Legacy long Performs fine synchronization
Training Field training field and channel estimation
L-SIG Legacy Signal Field | Legacy signa field | Carries signaling information
A related to a PPDU length, to
ensure coexistence
HE-SIGA High Efficient Signal | High efficiency Carries signaling used to
Field A signal field A demodul ate subsequent data
HE-STF High Efficient Short | High efficiency Performs automatic gain
Training Field short training field | control of a subsequent field
HE-LTF High Efficient Long | High efficiency Estimates a channel
Training Field long training field
Data Data Carries datainformation
[00129] From the HE-STF to the Data, an entire bandwidth may be divided into one or more

resource units. It should be noted that in the 802.11ax standard, only one RU can be alocated to

one STA. The next-generation 802.11be standard allows alocation of a plurality of RUs to one
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STA.

[00130] After receiving an uplink multi-user PPDU including uplink sub-PPDUs sent by one
or more stations, the AP replies with an acknowledgment frame. The acknowledgment frame sent
to the one or more stations may be sent in a downlink orthogonal frequency division multiple
access (Orthogona Frequency Division Multiple Access, OFDMA) form, or may be sent in anon-
HT duplicate transmission form. The acknowledgment frame further includes an acknowledgment
(Ack) frame and ablock acknowledgment (Block Ack) frame, where the Block Ack frameincludes
acompressed Block Ack frame and a multi-station (Multi-STA) Block Ack frame. The Ack frame
and the Block Ack frame are acknowledgments of information sent to one station, and the Multi-
STA Block Ack is acknowledgments of information sent to one or more stations.

[00131] The following describes in detail the resource unit allocation subfield in the user
information field in the trigger frame. The subfield is located in the user information field in the
trigger frame. Trigger-based uplink multi-user transmission uses same subcarrier distribution as
downlink transmission. By way of example rather than limitation, for example, if the bandwidth
is160 MHz, one bit (B12 bit of the user information field) isfirst used to indicate alow frequency
band 80 MHz or a high frequency band 80 MHz (in a case in which the bandwidth is less than or
equal to 80 MHz, the hit is set to O by default to indicate alow frequency band 80 MHz), and then
all possible cases of resource unit allocation in an 80 MHz islisted in the following Table 6. Then,

anindex (or an index value or index information) in the table is used for indication.

Table 6

RU Allocation Uplink bandwidth subfield Resource block | RU index

subfield UL BW subfield szeRU size RU index

0-8 20 MHz/40 MHZz/80 26-tone RU1 to RU9,
MHz/80+80 MHZz/160 respectively
MHZz/240 MHz or 320 MHz

9-17 40 MHz/80 MHZz/80+80 RU10 to RU18,
MHZz/160 MHz/240 MHz or respectively
320 MHz

18-36 80 MHz/80+80 MHz/160 RU19 to RU37,
MHz/240 MHz or 320 MHz respectively
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RU Allocation Uplink bandwidth subfield Resource block | RU index

subfield UL BW subfield sizeRU size RU index

3740 20 MHZz/40 MHZ/80 52-tone RU1 to RU4,
MHZz/80+80 MHz/160 respectively
MHz/240 MHz or 320 MHz

41-44 40 MHz/80 MHZz/80+80 RUS5 to RUS,
MHZz/160 MHz/240 MHz or respectively
320 MHz

45-52 80 MHz/80+80 MHZz/160 RU9 to RU1S6,
MHZz/240 MHz or 320 MHz respectively

53-54 20 MHz/40 MHZ/80 106-tone RU1 to RU2,
MHz/80+80 MHZz/160 respectively
MHZz/240 MHz or 320 MHz

55-56 40 MHz/80 MHZz/80+80 RU3 to RU4,
MHZz/160 MHz/240 MHz or respectively
320 MHz

57-60 80 MHz/80+80 MHZz/160 RUS5 to RUS,
MHZz/240 MHz or 320 MHz respectively

61 20 MHZz/40 MHZ/80 242-tone RU1
MHZz/80+80 MHz/160
MHZz/240 MHz or 320 MHz

62 40 MHz/80 MHz/80+80 RU2
MHZz/160 MHz/240 MHz or
320 MHz

63-64 80 MHz/80+80 MHZz/160 RU3 to RU4,
MHZz/240 MHz or 320 MHz respectively

65 40 MHz/80 MHz/80+80 484-tone RU1
MHZz/160 MHz/240 MHz or
320 MHz

66 80 MHz/80+80 MHz/160 RU2
MHZz/240 MHz or 320 MHz

67 80 MHz/80+80 MHz/160 996-tone RU1

MHZz/240 MHz or 320 MHz
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RU Allocation Uplink bandwidth subfield Resource block | RU index

subfield UL BW subfield sizeRU size RU index
68 80+80 MHz/160 MHz/240 2x996-tone The index value 68
MHz or 320 MHz indicates an RU1,

including two 996-tone
RUs, where each RU
occupies half of the
PPDU bandwidth

Others Reserved

[00132] It should be understood that the foregoing enumerated case in which the maximum
uplink bandwidth is 160 MHz is merely an example for description, and the implementations of
this application are not limited thereto. For example, the maximum uplink bandwidth may further
reach, for example, 240 MHz, 320 MHz, or even higher.

[00133] In addition, for example, if the maximum uplink bandwidth reaches 320 MHz, one
additional bit may be added to the RU Allocation subfield based on Table 6 for extended indication,
by the RU Allocation subfield, of alocation of a selected 80 MHz in the 320 MHz bandwidth.
[00134] A 0" bit (BO) in the resource unit allocation subfield (RU Allocation subfield) indicates
a primary 80 MHz or a secondary 80 MHz. When the bandwidth is 20/40/80 MHz, the bit is
indicated as O (in primary 80 MHz) by default.

[00135] When the bandwidth increasesto 320 MHz, one bit (or one bit) is added to the resource
unit allocation subfield, the 0" bit and the 1% bit in the existing resource unit allocation subfield
are combined to indicate a specific 80 MHz in the 320 MHz bandwidth, and based on the
determined location of the 80 MHz, a specific RU isindicated by using a 7-bit table. The resource
unit allocation subfield indicates a primary 160 MHz or a secondary 160 MHz.

[00136] Asshown in FIG. 6, when random access is not involved (that is, when AID12 is not
equa to 0 and 2045), B26 to B31 in the user information field are a spatia stream allocation
subfield (SS Allocation subfield), indicating a starting location and a quantity of spatial streams
allocated to the STA corresponding to the user information field.

[00137] Implementations of this application are applicable to a communication system having
one or more of the following features:

[00138] (1) A maximum of 16 streams are supported in a multi-user multiple input multiple
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output (Multiple User Multiple Input Multiple Output, MU-MIMO) mode. That is, a maximum
sum of streams of al usersin aMU-MIMO modeis 16.

[00139] (2) A maximum of 16 streams are supported in a non-multi-user multiple input multiple
output (Non Multiple User Multiple Input Multiple Output, non-MU-MIMO) mode. That is, a
maximum of 16 streams are supported for a user in anon-MU-MIMO mode.

[00140] (3) A maximum quantity of spatial streams for each user is 4 in an MU-MIMO mode.
[00141] (4) A maximum quantity of users supported by each resource unit group is 8in an MU-
MIMO mode. One resource unit group includes at least one RU. When the resource unit group
includes one RU, the resource unit group may aso be understood as a resource unit. When the
resource unit group includes two or more RUSs, the resource unit group may be understood as a
multiple resource unit (Multiple Resource allocation, MRU).

[00142] (5) MU-MIMO can be used only on aresource unit group greater than or equal to 242,
or in other words, an MU-MIMO mode can be used only when a quantity of subcarriers included
in the resource unit group is greater than or equal to 242.

[00143] Implementation 1

[00144] FIG. 7 shows a schematic diagram of an example of interaction in a spatial stream
indication process according to an implementation of this application.

[00145] AsshowninFIG. 7, an AP generates atrigger frame#A. Thetrigger frame#A includes
auser information field of at least one STA. Structures of user information fields of the at least
one STA are similar, and operations performed by the at least one STA based on the trigger frame
are similar. Herein, for ease of understanding, a processing process of a STA #A (that is, the
example of thefirst STA in the first aspect) is used as an example for description.

[00146] To be specific, thetrigger frame #A includes auser information field (denoted as a user
information field #A, that is, the example of the first user information field) of the STA #A.
[00147] In this implementation of this application, the user information field #A carries
information #A (that is, the example of the first information).

[00148] The information #A indicates a MIMO mode (denoted as a mode #A for ease of
understanding and differentiation) used by the STA #A to transmit data, that is, the mode #A isan
MU-MIMO mode or anon-MU-MIMO mode.

[00149] In this implementation of this application, information carried in a spatia stream
alocation subfield (SS Allocation subfield) of the user information field #A (for example, a
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guantity of bits occupied by the information or a manner of interpreting the information) varies
with different transmission modes indicated in the information #A (or different modes used by the
STA #A to transmit data).

[00150] The following separately describes in detail structures of an SS Allocation subfield in
an MU-MIMO mode and an SS Allocation subfield in anon-MU-MIMO mode.

[00151] 1. MU-MIMO mode

[00152] In acasein which a maximum of 16 streams are supported in an MU-MIMO mode,
there are 16 possible starting locations of a stream (which may aso be referred to as a spatial
stream or a space-time stream) allocated to a STA (for example, the STA #A). Therefore, 4 bitsare
needed to indicate the starting location of the stream of the STA (for example, the STA #A).
[00153] Inacaseinwhichamaximum quantity of spatial streams of each user inan MU-MIMO
mode is 4, there are four possible quantities of streams allocated to a STA (for example, the STA
#A). Therefore, 2 bits are needed to indicate the quantity of streams of the STA (for example, the
STA #A).

[00154] Thatis, inan MU-MIMO mode, the SS Allocation subfield includes at least 6 bits (for
example, B26 to B31 in FIG. 6), where 4 bits are used to carry spatial starting stream location
information, to indicate a starting location of a spatial stream allocated to the STA, and the other
2 bitsare used to carry spatial stream quantity information, to indicate aquantity of spatial streams
allocated to the STA.

[00155] It should be noted that locations of the spatial starting stream location information and
the spatial stream quantity information in the SS Allocation subfield may use different structures
according to arequirement, provided that the AP and the STA have consistent understanding of the
information carried in the SS Allocation subfield.

[00156] That is, in an MU-MIMO mode, spatial stream allocation information of the STA #A
includesthe spatia starting stream location information and the spatial stream quantity information,
where the spatia starting stream location information occupies 4 bits, and the spatial stream
guantity information occupies 2 bits.

[00157] 2. Non-MU-MIMO mode

[00158] Inanon-MU-MIMO mode, a spatial stream indicated in information carried in the SS
Allocation subfield is alocated to a STA (for example, the STA #A), and a starting location of the
spatia stream allocated to the STA may be 1 by default. Therefore, the starting location of the
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spatial stream allocated to the STA does not need to be indicated.

[00159] In &addition, in acase in which a maximum of 16 streams are supported in a non-MU-
MIMO mode, there are 16 possible quantities of streams of allocated to a STA (for example, the
STA #A). Therefore, 4 bits are needed to indicate a quantity of streams of the STA (for example,
the STA #A).

[00160] Thatis, in anon-MU-MIMO mode, the SS Allocation subfield includes at least 4 bits,
used to carry spatial stream quantity information, to indicate aquantity of spatia streamsallocated
to the STA.

[00161] That is, in anon-MU-MIMO mode, spatia stream allocation information of the STA
#A includes the spatial stream quantity information, and the spatial stream quantity information
occupies 4 bits.

[00162] In an implementation, the SS Allocation subfield includes 6 bits (for example, B26 to
B31in FIG. 6), but the spatial stream allocation information of the STA #A occupies only 4 of the
6 bits, and the other 2 bits may be used to indicate other information.

[00163] It should be noted that, in this case, a location of the spatia stream alocation
information (specifically, the spatial stream quantity information) in the SS Allocation subfield
may vary, provided that the AP and the STA have consistent understanding of the information
carried in the SS Allocation subfield.

[00164] Inanother implementation, the SS Allocation subfield includes 4 bits (for example, B26
toB29in FIG. 8). In thisimplementation, 2 bits (for example, B30 to B31 in FIG. 8) may be saved.
The 2 bitsmay be used to carry other information, for example, may be used asareserved subfield.
[00165] In addition, as shown above, the SS Allocation subfield (specifically, a quantity of bits
included in the SS Allocation subfield) in an MU-MIMO mode may be different from that in a
non-MU-MIMO mode. In this case, locations of the SS Allocation subfield in the user information
fieldinan MU-MIMO mode and that in anon-MU-MIMO mode may overlap or may be different.
This is not particularly limited in this implementation of this application, provided that the STA
and the AP have consistent understanding (or interpretation) of the user information field and the
SS Allocation subfield in an MU-MIMO mode and a non-MU-MIMO mode.

[00166] In thisimplementation of this application, the information #A may indicate the mode
#A in an explicit indication manner or an implicit indication manner.

[00167] Implementation 2
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[00168] Inthisimplementation, a process of explicitly indicating the mode #A is described.
[00169] In this implementation of this application, the information #A includes 1 bit, or the
information #A occupies 1 bit.

[00170] For example, when a value of the bit corresponding to the information #A is"1", the
information #A indicates that the STA #A transmits datain an MU-MIMO mode. When the value
of the bit corresponding to the information #A is"0", the information #A indicates that the STA
#A transmits datain anon-MU-MIMO mode.

[00171] Alternatively, when the value of the bit corresponding to the information #A is"0", the
information #A indicates that the STA #A transmits datain an MU-MIMO mode. When the value
of the bit corresponding to the information #A is 1", the information #A indicates that the STA
#A transmits datain anon-MU-MIMO mode.

[00172] It should be understood that the foregoing enumerated relationship between the value
of the information #A and the indicated content is merely an example for description. Thisis not
particularly limited in this implementation of this application, provided that the AP and the STA
have consistent understanding of the content indicated by the different values of the information
#A. For example, the relationship between the value of the information #A and the indicated
content may be specified by a communication system or a communication protocol, or the
relationship between the value of the information #A and the indicated content may be indicated
by the APto the STA.

[00173] Inthesecond possible case of themode#A, only 1 bit is needed to meet the requirement,
so that bit overheads can be resolved, and practicability of this application can be further improved.
However, this implementation of this application is not limited thereto, and the information #A
may also occupy two or more bits.

[00174] Thefollowing describes abearer |ocation of the information #A in the user information
field.

[00175] Manner 1

[00176] In an implementation, the information #A is carried in a reserved subfield in a user
information field, for example, B39 shownin FIG. 6.

[00177] Inthis case, the STA #A may obtain the information #A from the reserved subfield in
the user information field #A, that is, B39 in the user information field #A.

[00178] Manner 2
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[00179] In another implementation, information carried in an uplink dual-carrier modulation
subfield shown in FIG. 6 may be carried by using a modulation and coding scheme subfield. In
addition, the method may be similar to a method and a process in a conventional technology in
which a coding scheme subfield carries uplink dual-carrier modulation information. To avoid
repetition, detailed description thereof is omitted herein.

[00180] Therefore, in this application, the trigger frame #A may not include the uplink dual-
carrier modulation subfield , so that a saved bit (for example, B25) may be used as afield to carry
theinformation #A, for example, an MU-MIMO/non-MU-MIMO indicator subfield shownin FIG.
0.

[00181] It should be noted that, when a bit is saved because the trigger frame does not include
some subfields (for example, the uplink dual-carrier modulation subfield ) in a conventional
technology, locations of some subfields in the trigger frame may change in the trigger frame, that
is, may differ from locations of the subfields in the trigger frame in the conventional technology.
Alternatively, locations of some subfieldsin the trigger frame may not change in the trigger frame,
that is, arethe same aslocations of the subfieldsin thetrigger framein the conventional technology.
In other words, a location at which the saved bit is placed in the trigger frame is not particularly
limited in this implementation of this application. To avoid repetition, descriptions of a same or
smilar case are omitted below.

[00182] Inthiscase, the STA #A may obtain the information #A from the bit, for example, B25
in the user information field #A, saved by excluding the uplink dual-carrier modulation subfield
in the user information field #A.

[00183] Manner 3

[00184] Theuser information field shown in FIG. 6 includes aresource unit allocation subfield
(RU Allocation subfield), that is, B12 to B19 in the user information field. The RU Allocation
subfield is used to carry a resource unit group allocated to the STA, for example, an RU or an
MRU.

[00185] In addition, as shown in FIG. 6, the user information field includes an uplink forward
error correction coding type subfield, that is, B20 in the user information field. The subfield is
used to carry coding scheme information, and the coding scheme information may indicate a
coding scheme of uplink transmission, for example, a binary convolutional coding (binary
convolutiona coding, BCC) manner or a low-density parity-check code (Low Density Parity
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Check Code, LDPC) manner.

[00186] Inaddition, the coding scheme needsto beindicated only when aquantity of subcarriers
included in the resource unit group allocated to the STA islessthan or equal to a specific threshold
(denoted as athreshold #A, that is, the example of the first threshold).

[00187] By way of example rather than limitation, a value of the threshold #A is 242.

[00188] It should be noted that the threshold #A may be specified by a communication system
or a communication protocol. This is not particularly limited in this implementation of this
application.

[00189] For example, if a quantity of subcarriersincluded in aresource unit group allocated to
the STA #A (or a resource unit group indicated by information carried in the RU Allocation
subfield of the user information field #A) is greater than the threshold #A, it indicates that a coding
scheme does not need to be indicated. In other words, as shown in FIG. 10, the user information
field #A may not include an uplink forward error correction coding type subfield.

[00190] Therefore, asaved bit (for example, B20) may be used asafield to carry theinformation
#A, for example, an MU-MIMO/non-MU-MIMO indicator subfield shown in FIG. 10.

[00191] It should be noted that, when a bit is saved because the trigger frame does not include
some subfields (for example, the uplink forward error correction coding type subfield) in a
conventional technology, locations of some subfieldsin thetrigger frame may changeinthetrigger
frame, that is, may differ from locations of the subfields in the trigger frame in the conventional
technology. Alternatively, locations of some subfields in the trigger frame may not change in the
trigger frame, that is, are the same as locations of the subfields in the trigger frame in the
conventional technology. In other words, a location at which the saved bit is placed in the trigger
frame is not particularly limited in this implementation of this application. To avoid repetition,
descriptions of a same or similar case are omitted below.

[00192] Inthiscase, the STA #A may obtain the information #A from the bit, for example, B20
in the user information field #A, saved by excluding the uplink forward error correction coding
type subfield in the user information field #A.

[00193] In addition, athough this implementation of this application provides that the
information #A isindicated by using 1 bit saved by excluding the UL FEC Coding Type subfield,
this implementation of this application is not limited thereto. The saved 1 bit may be further used
to indicate other information. For example, when an 8-bit RU Allocation subfield indicates an RU
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greater than 242, the 1 bit may be used to extend the RU Allocation subfield table, or may be used
to indicate an MRU combination.

[00194] Implementation 3

[00195] Inthisimplementation, a process of implicitly indicating the mode #A is described.
[00196] Theuser information field shown in FIG. 6 includes aresource unit allocation subfield
(RU Allocation subfield), that is, B12 to B19 in the user information field. The RU Allocation
subfield is used to carry a resource unit group alocated to the STA, for example, an RU or an
MRU.

[00197] In addition, an MU-MIMO mode can be used only when a quantity of subcarriers
included in the resource unit group alocated to the STA is greater than a specific threshold
(denoted as athreshold #B, that is, the example of the second threshol d).

[00198] By way of example rather than limitation, a value of the threshold #B is 242 or 484.
[00199] It should be noted that the threshold #B may be specified by a communication system
or a communication protocol. This is not particularly limited in this implementation of this
application.

[00200] For example, if aquantity of subcarriersincluded in aresource unit group allocated to
the STA #A (or a resource unit group indicated by information carried in the RU Allocation
subfield of the user information field #A) is less than the threshold #B, it indicates that the STA
#A cannot use an MU-MIMO mode, that is, the mode #A is a non-MU-MIMO mode by default.
[00201] Inthiscase, when the STA #A determines that a quantity of subcarriersincluded in an
RU or MRU indicated by the RU Allocation subfield in the user information field #A is less than
the threshold #B, the mode indicated by the information #A isanon-MU-MIMO mode by default.
[00202] It should be noted that the threshold #A and the threshold #B may be used together or
separately. Thisis not particularly limited in thisimplementation of this application.

[00203] When the quantity of subcarriers included in the RU or MRU indicated by the RU
Allocation subfield in the user information field #A is greater than the threshold #B for using an
MU-MIMO mode, it may be further indicated/determined that an MU-MIM O mode or anon-MU-
MIMO mode is used on the RU or MRU. For example, the indication function of the information
#A may be implemented in any one of the foregoing manners 1 to 3.

[00204]  In addition, when the quantity of subcarriersincluded in the RU or MRU indicated by
the RU Allocation subfield in the user information field #A is equal to the threshold #B for using

31



10

15

20

an MU-MIMO mode, it may be further indicated/determined that an MU-MIMO mode or a non-
MU-MIMO mode is used on the RU or MRU. In addition, when the threshold #A is equal to the
threshold #B, for example, both are 242, the uplink forward error correction coding type field of
the user information field #A needs to carry the coding scheme information, that is, the foregoing
manner 3 cannot be used.

[00205] Inthiscase, in addition to implementing the indication function of the information #A
in the foregoing manner 1 or manner 2, an implementation of this application may further provide
the following manner of implementing the indication function of the information #A.

[00206] Manner x

[00207]  Four entries corresponding to a 242-tone may be additionally added to the 7-bit 80
MHz specific indication (refer to Table 6) of the RU Allocation subfield, and there are a total of
eight entries including the original four entries corresponding to a 242-tone. It is set that four
entries correspond to an MU-MIMO transmission mode, and the other four entries correspond to
anon-MU-MIMO transmission mode. By selecting different entries, a STA to which a 242-tone
RU is allocated can be notified of whether MU-MIMO or non-MU-MIMO is used. In this manner
X, when the value of the threshold #A is equal to the value of the threshold #B (for example, both
are 242), and a size of an allocated resource block is equal to the threshold, a smaller quantity of
communication resources may be used to indicate an MU-MIMO/non-MU-MIMO transmission
mode.

[00208] The following Table 7 shows an example of a correspondence of between an index

value and a case of allocation of a 242-tone RU.

Table7
RU MIMO UL BW size RU size RU index
Allocation | mode
subfield
61 MU- 20 MHZz/40 MHZz/80 MHZz/80+80 242-tone RU1

MIMO MHz/160 MHZz/240 MHz or 320 MHz | 242-tone

62 MU- 40 MHz/80 MHz/80+80 MHZz/160 RU2
MIMO MHZz/240 MHz or 320 MHz

63-64 MU- 80 MHZz/80+80 MHz/160 MHz/240 RU3 to RU4,
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RU MIMO UL BW size RU size RU index
Allocation | mode
subfield
MIMO MHz or 320 MHz respectively
69 non-MU- | 20 MHz/40 MHz/80 MHZz/80+80 242-tone | RU1
MIMO MHZz/160 MHZz/240 MHz or 320 MHz
70 non-MU- | 40 MHz/80 MHZ/ RU2
MIMO 80+80 MHZz/160 MHz/240 MHz or
320 MHz
71-72 non-MU- | 80 MHz/80+80 MHz/160 MHz/240 RU3 to RU4,
MIMO MHz or 320 MHz respectively

[00209] The entries corresponding to the index values 61 to 64 in Table 6 may be reused for
entries corresponding to index values 61 to 64, that is, aMIMO mode corresponding to the entry,
for example, MU-MIMO, is added to the entries corresponding to the index values 61 to 64 in
Table 6.

[00210] Entries corresponding to index values 69 to 72 may be newly added entries.

[00211] Mannery

[00212] When the value of the threshold #A is equal to the value of the threshold #B, for
example, both are 242, four entries corresponding to the 242-tone may be additionally added to
the 7-bit 80 MHz specific indication of the RU Allocation subfield, and there are a total of eight
entries including the original four entries corresponding to a 242-tone. It is set that four entries
correspond to a BCC coding scheme, and the other four entries correspond to an LDPC coding
scheme. By selecting different entries, auser to which a242-tone RU is allocated can be informed
of whether to use a BCC coding scheme or an LDPC coding scheme. In this manner y, when the
value of the threshold #A isequal to the value of the threshold #B (for example, both are 242), and
asize of an alocated resource block is equal to the threshold, whether a BCC coding scheme or
an LDPC coding scheme is used can be indicated by using a smaller quantity of communication
resources.

[00213] Specifically, in this case, the user information field #A may not include an uplink
forward error correction coding type (UL FEC Coding Type) subfield. Therefore, asshownin FIG.

10, asaved bit (for example, B20) may be used to carry the information #A.
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[00214] It should be noted that, when a bit is saved because the trigger frame does not include
some subfields (for example, the uplink forward error correction coding type subfield) in a
conventional technology, locations of some subfieldsin thetrigger frame may changeinthetrigger
frame, that is, may differ from locations of the subfields in the trigger frame in the conventional
technology. Alternatively, locations of some subfields in the trigger frame may not change in the
trigger frame, that is, are the same as locations of the subfields in the trigger frame in the
conventional technology. In other words, a location at which the saved bit is placed in the trigger
frame is not particularly limited in this implementation of this application. To avoid repetition,
descriptions of a same or similar case are omitted below.

[00215] Inthiscase, the STA #A may obtain the information #A from the bit, for example, B20
in the user information field #A, saved by excluding the uplink forward error correction coding
type subfield in the user information field #A.

[00216] In addition, athough this implementation of this application provides that the
information #A isindicated by using 1 bit saved by excluding the UL FEC Coding Type subfield,
this implementation of this application is not limited thereto. The saved 1 bit may be further used
to indicate other information. For example, when an 8-bit RU Allocation subfield indicates an RU
greater than 242, the 1 bit may be used to extend the RU Allocation subfield table, or may be used
to indicate an MRU combination.

[00217] Thefollowing Table 8 shows another example of a correspondence of between an index

value and a case of allocation of a 242-tone RU.

Table 8
RU UL FEC | UL BWsize RU size | RU index
Allocation | Coding
subfield Type
subfield
61 BCC 20 MHz/40 MHZz/80 MHz/80+80 242-tone | RU1
MHZz/160 MHz/240 MHz or 320 MHz
62 BCC 40 MHz/80 MHz/ RU2
80+80 MHZz/160 MHZz/240 MHz or 320
MHz
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RU ULFEC | ULBWsize RU size | RU index

Allocation | Coding

subfield Type

subfield

63-64 BCC 80 MHz/80+80 MHZ/ RU3 to RU4,
160 MHz/240 MHz or 320 MHz respectively

69 LDPC 20 MHz/40 MHZz/80 MHz/80+80 242-tone | RU1
MHZz/160 MHz/240 MHz or 320 MHz

70 LDPC 40 MHz/80 MHz/80+80 MHZz/160 RU2
MHz/240 MHz or 320 MHz

71-72 LDPC 80 MHZz/80+80 MHZz/160 MHz/240 MHz RU3 to RU4,
or 320 MHz respectively

[00218] The entries corresponding to the index values 61 to 64 in Table 6 may be reused for
entries corresponding to index values 61 to 64, that is, a coding scheme corresponding to the entry,
for example, BCC, is added to the existing entries corresponding to the index values 61 to 64.
[00219] Entries corresponding to index values 69 to 72 may be newly added entries.

[00220] In addition, the user information field shown in FIG. 6, and FIG. 8 to FIG. 10 includes
a resource unit alocation subfield (RU Allocation subfield), that is, B12 to B19 in the user
information field. The RU Allocation subfield is used to carry a resource unit group alocated to
the STA, for example, an RU or an MRU.

[00221] Inaddition, when a bandwidth indicated by an uplink bandwidth subfield (as shown in
FIG. 5) in the common information field of the trigger frame is greater than 160 MHz, the RU
Allocation subfield needs 9 bits to complete indication.

[00222]  In addition, when the uplink bandwidth indicated by the uplink bandwidth subfield is
greater than 160 M Hz, the threshold #B may be 484.

[00223] Thatis, it isassumed that the threshold #A=242, and the threshold #B=484.

[00224] Inthiscase, if the bandwidth indicated by the uplink bandwidth subfield in the common
information field of the trigger frame #A is greater than 160 MHz, and the quantity of subcarriers
included in the resource unit group allocated to the STA #A islessthan or equal to 242, the uplink
forward error correction coding type subfield may be reserved, and the information #A may be
sent in the foregoing manner 1 or manner 2.
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[00225]  If thebandwidth indicated by the uplink bandwidth subfield in the common information
field of the trigger frame #A is greater than 160 MHz, and the quantity of subcarriersincluded in
the resource unit group allocated to the STA #A is greater than the threshold #A of 242, it indicates
that a coding scheme does not need to be indicated. In other words, as shown in FIG. 10, the user
information field #A may not include an uplink forward error correction coding type subfield.
Therefore, asaved bit (for example, B20) may be used to carry the information #A.

[00226]  If thebandwidth indicated by the uplink bandwidth subfield in the common information
field of the trigger frame #A is less than or equal to 160 MHz, an additional bit based on Table 6
does not need to be used to extend the RU Allocation subfield to indicate 320 MHz. In addition,
the information #A may be sent in the foregoing manner 1 or manner 2.

[00227]  In conclusion, when an MU-MIMO mode requires a corresponding threshold (that is,
the threshold #B) of 242:

[00228] If a quantity of subcarriers included in an RU/MRU indicated by the RU Allocation
subfield is greater than 242, whether an MU-MIMO mode or a non-MU-MIMO mode is used
needsto beindicated in an explicit manner. That is, in this case, indication information (that is, the
information #A) of an MU-MIMO mode or anon-MU-MIMO mode may be sent in any one of the
manner 1, the manner 2, or the manner 3 in the foregoing implementation 2.

[00229] If a quantity of subcarriers included in an RU/MRU indicated by the RU Allocation
subfield is less than 242, a non-MU-MIMO mode may be used by default in an implicit manner.
That is, in this case, the non-MU-MIMO mode may be implicitly indicated in the foregoing
implementation 3.

[00230] If a quantity of subcarriers included in an RU/MRU indicated by the RU Allocation
subfield is equal to 242, whether an MU-MIMO mode or a non-MU-MIMO mode is used needs
to be indicated in an explicit manner. In addition, if a coding scheme requires a corresponding
threshold (that is, the threshold #A) of 242, the coding scheme further needs to be indicated. In
this case, indication information (that is, the information #A) of an MU-MIMO mode or a non-
MU-MIMO mode and coding scheme information may be sent in the manner x or the manner y.
[00231] When an MU-MIMO mode requires a corresponding threshold (that is, the threshold
#B) of 484:

[00232] If a quantity of subcarriers included in an RU/MRU indicated by the RU Allocation
subfield is greater than or equal to 484, whether an MU-MIMO mode or anon-MU-MIMO mode
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is used needs to be indicated in an explicit manner. That is, in this case, indication information
(that is, the information #A) of an MU-MIMO mode or a non-MU-MIMO mode may be sent in
any one of the manner 1, the manner 2, or the manner 3 in the foregoing implementation 2.
[00233] If a quantity of subcarriers included in an RU/MRU indicated by the RU Allocation
subfield is less than 484, a non-MU-MIMO mode may be used by default in an implicit manner.
That is, in this case, the non-MU-MIMO mode may be implicitly indicated in the foregoing
implementation 3.

[00234] Implementation 4

[00235] FIG. 11 shows a schematic diagram of an example of interaction in a spatia stream
indication process according to an implementation of this application.

[00236] AsshowninFIG. 11, an APgenerates atrigger frame#1. Thetrigger frame#1 includes
auser information field of at least one STA. Structures of user information fields of the at least
one STA are similar, and operations performed by the at least one STA based on the trigger frame
are similar. Herein, for ease of understanding, a processing process of a STA #1 (that is, the
example of the first STA in the second aspect) is used as an example for description.

[00237] To be specific, the trigger frame #1 includes a user information field (denoted as a user
information field #1, that is, the example of the first user information field) of the STA #1.
[00238] In this implementation of this application, a mapping relationship #1 (that is, the
example of the first mapping relationship in the third aspect) is configured on the AP and the STA.
The mapping relationship #1 includes a correspondence between a plurality of pieces of spatial
stream alocation information and a plurality of index vaues. In this implementation of this
application, theindex value may include 6 bits. Different from another implementation, the spatial
stream allocation information no longer separately indicates the stream quantity information and
the starting stream location information, but uses a manner of indexing the stream quantity
information and the starting stream location information as awhole.

[00239] In addition, the user information field #1 includes a spatial stream allocation subfield
(SSAllocation subfield), information carried in the SSAllocation subfield is used to carry an index
value (denoted as an index value #1) corresponding to spatial stream configuration information #1,
and the spatial stream configuration information #1 indicates information about a spatia stream
#1 allocated to the STA #1, that is, a starting location of the spatia stream #1, and a quantity of
the spatial streams#1. The SS Allocation subfield may include 6 bits.
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[00240] Inanimplementation of thisapplication, the mapping relationship #1 includes an entry
shared by an MU-MIMO mode and anon-MU-MIMO mode, an entry exclusive to an MU-MIMO
mode, and an entry exclusive to a non-MU-MIMO mode. Correspondingly, an index (entry)
exclusive to the MU-MIMO mode also indicates that the transmission isin an MU-MIMO mode,
and an index (entry) exclusive to anon-MU-MIMO mode also indicates that the transmission isin
a non-MU-MIMO mode. In a case of a shared entry, this implementation may combine the
foregoing solutions for indicating an MU-MIMO mode and a non-MU-MIMO mode, or may not
use the foregoing technical solutions.

[00241] Specifically, aWLAN in this implementation of this application meets the following
conditions:

[00242] (1) A maximum of 8 or 16 spatial streams are supported in an MU-MIMO mode.
[00243]  (2) A maximum of 16 streams are supported in anon-MU-MIMO mode.

[00244]  (3) A maximum quantity of spatial streams for each user is4 in an MU-MIMO mode.
[00245]  (4) A maximum quantity of users supported by each resource unit group is8inan MU-
MIMO mode.

[00246] Therefore, an MU-MIMO mode and a non-MU-MIMO mode may share entries in
which spatial stream configuration information indicates that a starting stream location is 1 and a
guantity of streams is 1 to 4, for example, entries corresponding to index values 1 to 4 in the
following Table 9 to Table 11, that is, the first row in Table 9 to Table 11.

[00247] That is, when a maximum quantity of spatial streams supported by non-MU-MIMO is
8, an MU-MIMO mode and a non-MU-MIMO mode may share entries in which spatial stream
configuration information indicates that a starting stream location is 1 and a quantity of streamsis
1 to 4, for example, entries corresponding to index values 1 to 4 in the following Tables 9 to Table
11, that is, thefirst row in Tables 9 to Table 11. Therefore, only four additiona entries are needed
to indicate indication of non-MU-MIMO in which a starting stream is 1 and a quantity of streams
is5to 8. In this case, a quantity of bits of the spatial stream allocation subfield is 6 bits.

[00248] Inapossibleimplementation, atotal quantity of streams cannot be greater than 16, for
example, a quantity of streams of the STA cannot be greater than 1 when the starting stream isthe
sixteenth stream. Otherwise, the total quantity of streams exceeds 16. Therefore, the mapping
relationship #1 may not include the entry. The following Table 9 shows an example of the mapping
relationship #1 in an implementation of this application.
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Table9

SS Allocation subfield Spatial stream allocation information | Usage
Quantity of Starting stream
streams location

0-3 14 1 Shared

4-7 14 2 Exclusive to an MU-

8-11 1-4 3 MIMO mode

12-15 1-4 4

1619 14 5

20-23 14 6

24-27 14 7 Exclusiveto an MU-

28-31 14 8 MIMO mode

32-35 14 9

36-39 14 10

40-43 1-4 11

44-47 14 12

48-51 14 13

5254 1-3 14

55-56 1-2 15

56 1 16

5861 58 1 Exclusive to anon-MU-
MIMO mode

6263 Reserved

[00249] It should be noted that the foregoing table uses a compressed manner for recording.
Certainly, another manner for recording may be used. For example, each entry includes only one
unique value.

[00250] It should be noted that when a maximum quantity of spatia streams supported by non-
MU-MIMO is 16, the foregoing table needs to be extended to 7 bits (because 64 index vaues

corresponding to 6 bits are insufficient to indicate 12 additiona entries).
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[00251] The following Table 10 shows an example of the mapping relationship #1 when the
maximum quantity of spatia streams supported by non-MU-MIMO is 16.

Table 10
SS Allocation subfield Spatial stream allocation information | Usage
Quantity of Starting stream
streams location
0-3 14 1 Shared
4-7 14 2 Exclusive to an MU-
811 1-4 3 MIMO mode
12-15 14 4
16-19 14 5
20-23 14 6
24-27 1-4 7
28-31 14 8
32-35 1-4 9 Exclusive to an MU-
36-39 1-4 10 MIMO mode
40-43 1-4 11
44-47 14 12
48-51 14 13
52-54 1-3 14
55-56 1-2 15
57 1 16
58-69 5-16 1 Exclusive to anon-MU-
MIMO mode
70-127 Reserved

[00252] In another possible implementation, the trigger frame #1 includes user information
fields of at least two STAS, and structures of the user information fields of the at least two STAs
aresimilar. Quantities of streamsallocated to the at |east two STAs may be sorted, and a STA (user)

having alargest quantity of streams should be allocated a stream starting location with a smallest
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sequence number, and a quantity of streams of the STA is indicated. In this manner, entries
exclusive to an MU-MIMO mode can be further compressed.

[00253] Specifically, arule that a user having alargest quantity of streams should be allocated
a smallest starting stream location is followed. In other words, in addition to indicating spatial
stream allocation information of the STA, the spatial stream allocation subfield in the user
information field further indicates arange of spatial streamsallocated to another STA, for example,
arange of stream quantity.

[00254] For example, if a starting location of a stream of a STA-a is the second stream, it
indicates that the first stream is alocated to another user. Therefore, according to the foregoing
rule, a quantity of streams allocated to the STA-a can only be 1 (cannot be greater than a quantity
of streams of the another user).

[00255]  For another example, if a starting location of a stream of a STA-b1 is the third stream,
it indicates that the first two streams are alocated to another user. Therefore, the two streams may
be allocated to a same STA, or may be alocated to different STAs. When the two streams are
allocated to a same STA-b2, according to the foregoing rule, a quantity of streams allocated to the
STA-b1 may be 2 (cannot be greater than a quantity of streams of the STA-b2). Therefore, a
possible value of a quantity of streamsin an entry with the third stream as a starting location is 1
or 2.

[00256] For another example, if a starting location of astream of a STA-cl isthe fourth stream,
it indicates that the first three streams are allocated to another STA. Therefore, the three streams
may be allocated to a same STA, or may be allocated to different STAs. When the three streams
are dlocated to asame STA-c2, according to the foregoing rule, a quantity of streams allocated to
the STA-c1 may be 3 (cannot be greater than a quantity of streams of the STA-c2). Therefore, a
possible value of a quantity of streamsin an entry with the fourth stream as a starting location is
1,2 0r3

[00257]  For another example, if a starting location of a stream of a STA-d1 is the fifth stream,
it indicatesthat the first four streams are all ocated to another STA. Therefore, the four streams may
be alocated to a same STA, or may be allocated to different STAs. When the four streams are
allocated to a same STA-d2, according to the foregoing rule, a quantity of streams allocated to the
STA-d1 may be 4 (cannot be greater than a quantity of streams of the STA-d2). Therefore, a
possible value of a quantity of streamsin an entry with the fifth stream as a starting location is 1,
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[00258] For another example, if a starting location of a stream of a STA-€l is the sixth stream,
itindicatesthat thefirst five streams are allocated to another STA. In addition, as described above,
a maximum quantity of streams allocated to a same STA in an MU-MIMO mode is 4, the five
streams are not allocated to asame STA. Therefore, possible cases of allocation of the five streams
include: a. Three streams are allocated to a STA-e2, and two other streams are allocated to another
STA-€3. In this case, according to the foregoing rule, a quantity of streams allocated to the STA-
el may be 2 (cannot be greater than a quantity of streams of either STA-e2 or STA-€3).

[00259] B. Four streams are allocated to a STA-e4, and one other stream is allocated to another
STA-€5. In this case, according to the foregoing rule, a quantity of streams allocated to the STA
may be 1 (cannot be greater than a quantity of streams of either STA-e4 or STA-€5).

[00260] y. Two streams are allocated to a STA-e6, two other streams are allocated to another
STA-e7, and the two other streams are allocated to another STA-€e8. In this case, according to the
foregoing rule, a quantity of streams alocated to the STA may be 2 (cannot be greater than a
guantity of streams of any one of STA-€6, STA-e7, and STA-€B).

[00261] €. Two streams are allocated to a STA-e9, two other streams are allocated to another
STA-€e10, one other stream is allocated to another STA-el1, and one other stream is allocated to
another STA-e12. In this case, according to the foregoing rule, a quantity of streams allocated to
the STA may be 1 (cannot be greater than a quantity of streams of any one of STA-€9 to STA-e12).
[00262] It should be understood that the foregoing enumerated cases of allocation are merely
examples for description, and the implementations of this application are not limited thereto. The
cases of alocation may further include: For example, the five streams may be further allocated to
five STAs respectively (that is, one stream is alocated to each STA).

[00263] Therefore, apossible value of aquantity of streamsin an entry with the fifth stream as
astarting locationis 1 or 2.

[00264] By anaogy, thefollowing Table 11 shows another example of the mapping relationship
#1.
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Table 11

SS Allocation subfield Spatia stream allocation information | Usage
Quantity of Starting stream
streams location

0-3 14 1 Shared

4 1 2 Exclusive to an MU-

56 1-2 3 MIMO mode

7-9 1-3 4

1013 14 5

14-15 1-2 6

16-18 1-3 7

19-21 1-3 8

22-25 14 9

2628 1-3 10

2931 3 1 Exclusive to an MU-
MIMO mode

32-34 1-3 12

35-38 14 13

39-41 1-3 14

4243 1-2 15

44 1 16

45-56 5-16 1 Exclusive to anon-MU-
MIMO mode

57-63 Reserved

[00265] Intheforegoing solution of theresourceallocation rule and the spatial stream allocation

information, allocation is efficiently indicated. This facilitates product implementation, and saves

storage resources and communi cation resources.

[00266] Therefore, when receiving the trigger frame #1, the STA #1 may determine, from the

mapping relationship #1 according to the information carried in the SS Allocation subfield that is

used to carry the index value #1, the spatial stream configuration information #1 corresponding to
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the index value #1, and further determine a starting location and a quantity of spatial stream
allocated by the AP to the STA #1.

[00267] The mapping relationship indicating the correspondence between an index value and
spatial stream allocation information includes spatia stream allocation information shared by an
MU-MIMO mode and a non-MU-MIMO mode, so that a quantity of required index values can be
reduced. This reduces bit overheads for carrying the index value.

[00268] An embodiment of this application provides an apparatus for transmitting a physica
layer protocol data unit. In a possible implementation, the apparatus is configured to implement
the steps or procedures corresponding to the receive end in the foregoing method embodiments. In
another possible implementation, the apparatusis configured to implement the steps or procedures
corresponding to the transmit end in the foregoing method embodiments.

[00269] FIG. 12 is a schematic block diagram of a communication apparatus according to an
embodiment of this application. As shown in FIG. 12, the communication apparatus 100 may
include a communication unit 110 and a processing unit 120. The communication unit 110 may
communicate with the outside, and the processing unit 120 is configured to process data. The
communication unit 110 may a so be referred to as acommunication interface or atransceiver unit.
[00270] In a possible design, the apparatus 100 may implement the steps or procedures
corresponding to the AP (for example, the AP #A or the AP #1) in the foregoing method
embodiments. The processing unit 120 is configured to perform processing-related operations of
the AP in the foregoing method embodiments, and the communication unit 110 is configured to
perform sending/receiving-rel ated operations of the AP in the foregoing method embodiments.
[00271] In another possible design, the apparatus 100 may implement the steps or procedures
corresponding to the STA (for example, the STA #A or the STA #1) in the foregoing method
embodiments. The communication unit 110 is configured to perform sending/receiving-rel ated
operations of the STA in the foregoing method embodiments, and the processing unit 120 is
configured to perform processing-related operations of the STA in the foregoing method
embodiments.

[00272] It should be understood that the apparatus 100 is presented in a form of a functional
unit. The term "unit" herein may refer to an application-specific integrated circuit (application-
specific integrated circuit, ASIC), an electronic circuit, a processor (for example, a shared
processor, adedicated processor, or agroup processor) configured to execute one or more software
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or firmware programs, a memory, a merged logic circuit, and/or another appropriate component
that supports the described function. In an optional example, a person skilled in the art may
understand that the apparatus 100 may be specifically the AP in the foregoing embodiments, and
may be configured to perform the procedures and/or the steps corresponding to the AP in the
foregoing method embodiments. Alternatively, the apparatus 100 may be specifically the STA in
the foregoing embodiments, and may be configured to perform the procedures and/or the steps
corresponding to the STA in the foregoing method embodiments. To avoid repetition, details are
not described herein again.

[00273] The apparatus 100 in each of the foregoing solutions has a function of implementing
the corresponding steps performed by the AP in the foregoing methods, or the apparatus 100 in
each of the foregoing solutions has a function of implementing the corresponding steps performed
by the STA in the foregoing methods. The function may be implemented by hardware, or may be
implemented by hardware executing corresponding software. The hardware or software includes
one or more modules corresponding to the foregoing function. For example, the communication
unit may be replaced with a transceiver (for example, a sending unit in the communication unit
may be replaced with atransmitter, and areceiving unit in the communication unit may be replaced
with areceiver), and another unit such as the processing unit may be replaced with a processor, to
separately perform sending/receiving operations and processing-related operations in the method
embodiments.

[00274] In addition, the communication unit may aternatively be a transceiver circuit (for
example, the transceiver circuit may include a receiver circuit and a transmitter circuit), and the
processing unit may be a processing circuit. In this embodiment of this application, the apparatus
in FIG. 12 may be the AP or the STA in the foregoing embodiments, or may be a chip or a chip
system, for example, a system on chip (system on chip, SoC). The communication unit may be an
input/output circuit or a communication interface. The processing unit is a processor, a
microprocessor, or an integrated circuit integrated on the chip. Thisis not limited herein.

[00275] FIG. 13 shows a communication apparatus 200 according to an embodiment of this
application. The apparatus 200 includes a processor 210 and atransceiver 220. The processor 210
and the transceiver 220 communicate with each other through an internal connection path, and the
processor 210 is configured to execute instructions, to control the transceiver 220 to send asignal
and/or receive asignal.
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[00276] Optionaly, the apparatus 200 may further include a memory 230. The memory 230
communicates with the processor 210 and the transceiver 220 through an internal connection path.
The memory 230 is configured to store instructions, and the processor 210 may execute the
instructions stored in the memory 230. In a possible implementation, the apparatus 200 is
configured to implement the procedures and steps corresponding to the AP (for example, the AP
#A or the AP #1) in the foregoing method embodiments. In another possible implementation, the
apparatus 200 is configured to implement the procedures and steps corresponding to the STA (for
example, the STA #A or the STA #1) in the foregoing method embodi ments.

[00277] It should be understood that the apparatus 200 may be specifically the AP or the STA
in the foregoing embodiments, or may be a chip or achip system. Correspondingly, the transceiver
220 may be atransceiver circuit of the chip. Thisis not limited herein. Specifically, the apparatus
200 may be configured to perform the steps and/or the procedures corresponding to the transmit
end or the receive end in the foregoing method embodiments. Optionally, the memory 230 may
include a read-only memory and a random access memory, and provide instructions and data to
the processor. A part of the memory may further include a non-volatile random access memory.
For example, the memory may further store information about a device type. The processor 210
may be configured to execute the instructions stored in the memory. When the processor 210
executes the instructions stored in the memory, the processor 210 is configured to perform the
steps and/or the procedures corresponding to the AP or the STA in the foregoing method
embodiments.

[00278]  In an implementation process, the steps in the foregoing methods can be implemented
by using a hardware integrated logical circuit in the processor, or by using instructions in aform
of software. The steps of the methods disclosed with reference to embodi ments of this application
may be directly executed and accomplished through a hardware processor, or may be executed and
accomplished by using a combination of hardware in the processor and a software module. The
software module may be located in a mature storage medium in the art, such as a random access
memory, aflash memory, aread-only memory, a programmable read-only memory, an electrically
erasable programmable memory, or a register. The storage medium is located in a memory, and
the processor reads information in the memory and completes the steps in the foregoing methods
in combination with hardware of the processor. To avoid repetition, details are not described herein
again.
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[00279] It should be noted that, the processor in embodiments of this application may be an
integrated circuit chip, and has a signal processing capability. In an implementation process, the
steps in the foregoing method embodiments can be implemented by using a hardware integrated
logic circuit in the processor, or by using instructionsin aform of software. The processor may be
a genera purpose processor, a digital signal processor (DSP), an application-specific integrated
circuit (ASIC), afield programmable gate array (FPGA) or another programmable logic device, a
discrete gate or a transistor logic device, or a discrete hardware component. The processor in
embodiments of this application may implement or perform the methods, the steps, and thelogical
block diagrams that are disclosed in embodiments of this application. The genera-purpose
processor may be a microprocessor, any conventiona processor, or the like. The steps of the
methods disclosed with reference to embodiments of this application may be directly executed and
accomplished through a hardware decoding processor, or may be executed and accomplished by
using a combination of hardware and software modules in the decoding processor. The software
module may be located in a mature storage medium in the art, such as arandom access memory, a
flash memory, a read-only memory, a programmable read-only memory, an electrically erasable
programmable memory, or a register. The storage medium is located in a memory, and the
processor reads information in the memory and completes the steps in the foregoing methods in
combination with hardware of the processor.

[00280] It may be understood that the memory in embodiments of this application may be a
volatile memory or a non-volatile memory, or may include a volatile memory and a non-volatile
memory. The non-volatile memory may be a read-only memory (read-only memory, ROM), a
programmabl e read-only memory (programmable ROM, PROM), an erasable programmabl e read-
only memory (erasable PROM, EPROM), an electricaly erasable programmable read-only
memory (electrically EPROM, EEPROM), or a flash memory. The volatile memory may be a
random access memory (random access memory, RAM), used as an external cache. By way of
example but not limitative description, many forms of RAMs are available, for example, a static
random access memory (static RAM, SRAM), adynamic random access memory (dynamic RAM,
DRAM), a synchronous dynamic random access memory (synchronous DRAM, SDRAM), a
double data rate synchronous dynamic random access memory (double data rate SDRAM, DDR
SDRAM), an enhanced synchronous dynamic random access memory (enhanced SDRAM,
ESDRAM), a synchlink dynamic random access memory (synchlink DRAM, SLDRAM), and a
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direct rambus random access memory (direct rambus RAM, DR RAM). It should be noted that the
memory of the systems and methods described in this specification includes but is not limited to
these and any memory of another proper type.

[00281] FIG. 14 shows a communication apparatus 300 according to an embodiment of this
application. The apparatus 300 includes a processing circuit 310 and atransceiver circuit 320. The
processing circuit 310 and the transceiver circuit 320 communicate with each other through an
internal connection path, and the processing circuit 310 is configured to execute instructions, to
control the transceiver circuit 320 to send a signal and/or receive asignal.

[00282] Optionaly, the apparatus 300 may further include a storage medium 330. The storage
medium 330 communi cates with the processing circuit 310 and the transceiver circuit 320 through
an internal connection path. The storage medium 330 is configured to store instructions, and the
processing circuit 310 may execute the instructions stored in the storage medium 330. In apossible
implementation, the apparatus 300 is configured to implement the procedures and steps
corresponding to the AP (for example, the AP #A or the AP #1) in the foregoing method
embodiments. In another possible implementation, the apparatus 300 is configured to implement
the procedures and steps corresponding to the STA (for example, the STA #A or the STA #1) inthe
foregoing method embodiments.

[00283] FIG. 15 shows adiagram of an interna structure of an AP product. The AP may have a
plurality of antennas or may have a single antenna. In the figure, the AP includes a physica layer
(physical layer, PHY) processing circuit and a media access control (media access control, MAC)
processing circuit. The physical layer processing circuit may be configured to process a physical
layer signal, and the MAC layer processing circuit may be configured to process a MAC layer
signal.

[00284] FIG. 16 shows adiagram of an interna structure of a STA product. The STA product is
usually a terminal device that supports 802.11 series standards, such as a mobile phone or a
notebook computer. This figure shows a diagram of a structure of a STA with asingle antenna. In
an actual scenario, the STA may be adevice with aplurality of antennas, and may be adevice with
more than two antennas. In the figure, the STA may include a PHY layer processing circuit and a
MAC layer processing circuit. The physical layer processing circuit may be configured to process
aphysical layer signal, and the MAC layer processing circuit may be configured to processaMAC
layer signal.
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[00285]  According to the methods provided in embodiments of this application, thisapplication
further provides a computer program product. The computer program product includes computer
program code. When the computer program code is run on a computer, the computer is enabled to
perform the method in the embodiment shown in FIG. 7 or FIG. 11.

[00286] According to the methods provided in embodiments of this application, thisapplication
further provides a computer-readable medium. The computer-readable medium stores program
code. When the program code is run on acomputer, the computer is enabled to perform the method
in the embodiment shown in FIG. 7 or FIG. 11.

[00287]  According to the methods provided in embodiments of this application, thisapplication
further provides a system. The system includes the foregoing one or more stations and the
foregoing one or more access points.

[00288] A person of ordinary skill in the art may be aware that, in combination with the units
and agorithm steps in the exampl es described in embodi ments disclosed in this specification, this
application can be implemented by electronic hardware or a combination of computer software
and electronic hardware. Whether the functions are performed by hardware or software depends
on particular applications and design constraint conditions of the technical solutions. A person
skilled in the art may use different methods to implement the described functions for each
particular application, but it should not be considered that the implementation goes beyond the
scope of this application.

[00289] It may be clearly understood by a person skilled in the art that, for the purpose of
convenient and brief description, for adetailed working process of the foregoing system, apparatus,
and unit, reference may be made to a corresponding processin the foregoing method embodiment.
Details are not described herein again.

[00290] In the several embodiments provided in this application, it should be understood that
the disclosed system, apparatus, and method may be implemented in other manners. For example,
the described apparatus embodiments are merely examples. For example, division into the unitsis
merely logical function division and may be other division in actual implementation. For example,
a plurality of units or components may be combined or integrated into another system, or some
features may beignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented through some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
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[00291] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, to be specific, may belocated in one position,
or may be distributed on a plurality of network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives of the solutions of embodi ments.

[00292] In addition, functiona unitsin embodiments of this application may be integrated into
one processing unit, each of the units may exist alone physicaly, or two or more units may be
integrated into one unit.

[00293] When the functions are implemented in the form of a software functional unit and sold
or used as an independent product, the functions may be stored in a computer-readable storage
medium. Based on such an understanding, the technical solutions of this application essentially, or
the part contributing to the conventional technology, or a part of the technical solutions may be
implemented in aform of asoftware product. The computer software product is stored in astorage
medium, and includes severa instructions for instructing a computer device (which may be a
personal computer, a server, a network device, or the like) to perform all or a part of the steps of
the methods described in embodiments of this application. The foregoing storage medium includes
any medium that can store program code, such asaUSB flash drive, aremovable hard disk, aread-
only memory (read-only memory, ROM), a random access memory (random access memory,
RAM), amagnetic disk, or an optical disc.

[00294] Theforegoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation or replacement
readily figured out by a person skilled in the art within the technical scope disclosed in this
application shall fall within the protection scope of thisapplication. Therefore, the protection scope

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

1. A method for sending atrigger frame, wherein the method comprises:

generating, by an access point AP, atrigger frame, wherein the trigger frame comprises afirst user
information field corresponding to afirst station STA, the first user information field comprises a
first spatial stream alocation subfield and first information, the first information indicates a mode
in which the first STA transmits data, the mode comprises a multi-user multiple input multiple
output, MU-MIMO, mode or a non multi-user multiple input multiple output, non-MU-MIMO,
mode, and spatial stream allocation information that is carried in the first spatial stream allocation
subfield and that is of the first STA corresponds to content indicated in the first information; and
sending, by the AR, the trigger frame.2. The method according to claim 1, wherein when the first
information indicates that the first STA transmits datain an MU-MIMO mode, the spatial stream
allocation information corresponding to the first STA comprises starting stream location
information and first stream quantity information, wherein the starting stream location information
indicates astarting location of astream corresponding to thefirst STA, and thefirst stream quantity
information indicates a quantity of streams corresponding to thefirst STA; or

when the first information indicates that the first STA transmits data in a non-MU-MIMO mode,
the spatial stream all ocation information corresponding to the first STA comprises asecond stream
guantity information, wherein the second stream quantity information indicates a quantity of
streams corresponding to the first STA.

3. The method according to claim 2, wherein the starting stream location information occupies 4
bits, the first stream quantity information occupies 2 bits, and

the second stream quantity information occupies 4 bits.

4. The method according to claim 2 or 3, wherein when the first information indicates that the first
STA transmits datain an MU-MIMO mode, the first spatial stream allocation subfield occupies 6
bits; or

when the first information indicates that the first STA transmits data in a non-MU-MIMO mode,
thefirst spatial stream allocation subfield occupies 4 bits.

5. A method for receiving atrigger frame, wherein the method comprises:

receiving, by afirst station STA, atrigger frame, wherein the trigger frame comprises afirst user

information field corresponding to the first STA, the first user information field comprises afirst
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spatial stream allocation subfield and first information, the first information indicates a mode in
which thefirst STA transmits data, the mode comprises amulti-user multipleinput multiple output,
MU-MIMO, mode or anon multi-user multiple input multiple output, non-MU-MIMO, mode, and
aspatial stream allocation information that is carried in the first spatial stream allocation subfield
and that is of the first STA corresponds to content indicated in the first information; and

sending, by the first STA, uplink data based on information carried in the first user information
fied.

6. The method according to claim 5, wherein when thefirst information indicates that thefirst STA
transmits datain an MU-MIMO mode, the spatial stream allocation information corresponding to
the first STA comprises a starting stream location information and a first stream quantity
information, wherein the starting stream location information indicates a starting location of a
stream corresponding to thefirst STA, and thefirst stream quantity information indicates aquantity
of streams corresponding to thefirst STA; or

when the first information indicates that the first STA transmits data in a non-MU-MIMO mode,
the spatial stream allocation information corresponding to the first STA comprises second stream
quantity information, wherein the second stream quantity information indicates a quantity of
streams corresponding to the first STA.

7. The method according to claim 6, wherein the starting stream location information occupies 4
bits, the first stream quantity information occupies 2 bits, and

the second stream quantity information occupies 4 bits.

8. The method according to claim 6 or 7, wherein when the first information indicates that the first
STA transmits datain an MU-MIMO mode, the first spatia stream allocation subfield occupies 6
bits; or

when the first information indicates that the first STA transmits data in a non-MU-MIMO mode,
the first spatial stream allocation subfield occupies 4 bits.

9. A wireless communication apparatus, comprising:

aunit configured to implement the method according to any one of clams 1 to 4.

10. A wireless communication apparatus, comprising:a unit configured to implement the method
according to any one of claims 5 to 8.

11. A computer-readable storage medium, wherein the computer-readabl e storage medium stores
acomputer program, and when the computer program is run,
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an apparatus is enabled to perform the method according to any one of claims 1 to 4, or

an apparatus is enabled to perform the method according to any one of claims 5 to 8.

12. A chip system, comprising a processor, configured to invoke a computer program from a
memory and run the computer program,

to enable a communication apparatus on which the chip system isinstalled to perform the method
according to any one of claims 1 to 4; or

to enable a communication apparatus on which the chip system isinstalled to perform the method
according to any one of claims5to 8.

13. A communication system, comprising:

an access point AP, configured to perform the method according to any one of claims 1 to 4; and

at least one station STA, configured to perform the method according to any one of claims5 to 8.
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