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COMMUNICATION METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202311141500.2,
filed with the China National Intellectual Property Administration on September 5, 2023 and
entitled "COMMUNICATION METHOD AND APPARATUS", which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of wireless communication technologies, and in

particular, to a communication method and apparatus.

BACKGROUND

[0003] Data traffic rapidly grows with development of the mobile Internet and popularization
of smart terminals. A wireless local area network (wireless local area network, WLAN) becomes
one of the mainstream mobile broadband access technologies by virtue of advantages such as a
high rate and low costs.

[0004] To improve service transmission reliability of a WLAN system, unequal modulation
(unequal modulation, UEQM) may be used in the WLAN system, to support different modulation
schemes for different spatial streams. When a communication frame is transmitted between
network nodes in the WLAN system, a network node at a transmit end needs to configure, for a
network node at a receive end, a modulation and coding scheme (modulation and coding scheme,
MCS) used for a plurality of spatial streams. Currently, during MCS selection, the network node
usually selects, from a preconfigured MCS table, the MCS used for the plurality of spatial streams.
However, as modulation schemes and a number of spatial streams that are supported by the WLAN
system increase, a number of MCSs included in the MCS table also increases sharply. When the
network node selects the MCS from the MCS table that includes a large number of MCSs, a
problem of low MCS selection efficiency exists.
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SUMMARY

[0005] This application provides a communication method and apparatus, to improve MCS
selection efficiency.
[0006] According to a first aspect, this application provides a communication method. The
method may be performed by a first device or a module (for example, a chip) in the first device.
The method includes: generating first signaling, where the first signaling includes information
about an MCS pattern and information about a target MCS, the MCS pattern corresponds to a
plurality of candidate MCSs, the target MCS is determined from the plurality of candidate MCSs,
and the target MCS includes a modulation scheme corresponding to each of a plurality of spatial
streams between the first device and a second device; and sending the first signaling to the second
device.
[0007] In the foregoing solution, during MCS selection, the first device may first determine
the information about the MCS pattern, where the MCS pattern corresponds to the plurality of
candidate MCSs. The first device may select an MCS from the plurality of candidate MCSs
corresponding to the MCS pattern. Because a number of the plurality of candidate MCSs
corresponding to the MCS pattern is limited, MCS selection efficiency of the first device can be
improved.
[0008] In a possible implementation method, the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.
[0009] In the foregoing solution, the MCS pattern indicates the constraint on the modulation
scheme used for each of the plurality of spatial streams. Therefore, a candidate MCS that meets
the constraint may be determined based on the MCS pattern. During MCS selection, the device
may perform selection on the candidate MCS that meets the constraint indicated by the MCS
pattern, thereby improving MCS selection efficiency.
[0010] In a possible implementation method, the constraint includes at least one of the
following:

order differences corresponding to modulation schemes used for different spatial
streams in the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial
streams in the plurality of spatial streams.
[0011] In the foregoing solution, the constraint indicated by the MCS pattern is appropriately
set, and the candidate MCS that meets the constraint can be accurately determined based on the
MCS pattern.
[0012] In a possible implementation method, the MCS pattern includes a plurality of elements,
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each element corresponds to one of the plurality of spatial streams, and the element is determined
based on a modulation scheme used for the corresponding spatial stream and a modulation scheme
used for a reference spatial stream, or the element is determined based on an MCS used for the
corresponding spatial stream and an MCS used for the reference spatial stream.

[0013] In the foregoing solution, each element in the MCS pattern corresponds to one spatial
stream, and an element value may accurately indicate a constraint of the MCS pattern on the
modulation scheme or the MCS used for each spatial stream.

[0014] In a possible implementation method, the MCS pattern is selected from an MCS pattern
set, and an MCS pattern included in the MCS pattern set matches a condition of a channel between
the devices.

[0015] In the foregoing solution, the MCS pattern set includes the MCS pattern that matches
the condition of the channel between the devices, so that MCS patterns included in the MCS pattern
set can be reduced, and correspondingly, a number of candidate MCSs can be reduced, to further
improve MCS selection efficiency.

[0016] In a possible implementation method, the first device receives pattern indication
information sent by the second device, where the pattern indication information indicates the MCS
pattern.

[0017] In the foregoing solution, the first device may receive the pattern indication information
directly indicated by the second device, so that the first device can accurately select the target MCS
based on the MCS pattern indicated by the pattern indication information.

[0018] In a possible implementation method, the pattern indication information is carried in a
field of an acknowledgment frame or a management frame.

[0019] In a possible implementation method, the pattern indication information includes an
index or an element of the MCS pattern.

[0020] In a possible implementation method, the first device receives a channel measurement
result from the second device, where the channel measurement result indicates channel quality
information of a part or all of the plurality of spatial streams; and the first device determines the
MCS pattern based on the channel measurement result.

[0021] In the foregoing solution, the first device may receive the channel measurement result
sent by the second device, and accurately determine the MCS pattern based on the channel
measurement result.

[0022] In a possible implementation method, the first device determines the MCS pattern from
a plurality of candidate MCS patterns based on the channel measurement result.

[0023] In the foregoing solution, the first device may accurately determine the MCS pattern
from the plurality of candidate MCS patterns based on the channel measurement result.
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[0024] In a possible implementation method, the candidate MCS pattern includes a plurality
of elements, each element corresponds to one of the plurality of spatial streams, and the element
is determined based on a modulation scheme used for the corresponding spatial stream and the
modulation scheme used for the reference spatial stream, or the element is determined based on an
MCS used for the corresponding spatial stream and the MCS used for the reference spatial stream.
[0025] In a possible implementation method, the first device determines an identifier of the
MCS pattern based on the channel measurement result.
[0026] In the foregoing solution, the first device may quickly determine the identifier of the
MCS pattern based on the channel measurement result, for example, determine the identifier of
the MCS pattern based on an Al model.
[0027] In a possible implementation method, the channel measurement result includes channel
quality information of each of the plurality of spatial streams; or

the channel measurement result includes the channel quality information of the part of
the plurality of spatial streams; or

the channel measurement result includes channel quality information of the reference
spatial stream in the plurality of spatial streams and information about a difference between
channel quality information of different spatial streams in the plurality of spatial streams.
[0028] In the foregoing solution, the first device may receive the channel measurement result
flexibly fed back by the second device in a plurality of different manners.
[0029] In a possible implementation method, the first device determines, based on the channel
measurement result, channel quality information corresponding to each spatial stream; and for
each spatial stream, the first device determines, based on the channel quality information
corresponding to the spatial stream and channel quality information corresponding to the reference
spatial stream in the plurality of spatial streams, an element corresponding to the spatial stream,
where the reference spatial stream is a spatial stream with a largest or smallest sequence number
in the plurality of spatial streams, or a sequence number of the reference spatial stream is adjacent
to a sequence number of the spatial stream; and determines the MCS pattern based on the
determined element corresponding to each spatial stream.
[0030] In the foregoing solution, the first device may accurately determine each element in the
MCS pattern based on the channel quality information corresponding to each spatial stream, to
accurately determine a to-be-used MCS pattern.
[0031] In a possible implementation method, the first device receives the channel
measurement result sent by the second device by using the acknowledgment frame or the
management frame; or the first device sends a trigger (Trigger) frame including channel feedback

indication information to the second device, and receives the channel measurement result sent by
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the second device; or the first device receives the channel measurement result sent by the second
device in a sounding (sounding) phase.
[0032] In the foregoing solution, the first device may receive the channel measurement results
flexibly fed back by the second device at different occasions in different manners.
[0033] In a possible implementation method, a SIG field of the first signaling includes a first
field and a second field, the first field indicates the information about the MCS pattern, and the
second field indicates the information about the target MCS.
[0034] In the foregoing solution, the selected target MCS is accurately indicated to the second
device through a joint indication by two fields in the SIG field of the first signaling.
[0035] According to a second aspect, this application provides a communication method. The
method may be performed by a second device or a module (for example, a chip) in the second
device. The method includes: receiving first signaling sent by a first device, where the first
signaling includes information about an MCS pattern and information about a target MCS, the
MCS pattern corresponds to a plurality of candidate MCSs, the target MCS is determined from the
plurality of candidate MCSs, and the target MCS includes a modulation scheme corresponding to
each of a plurality of spatial streams between the first device and the second device; and decoding
the first signaling based on the information about the MCS pattern and the information about the
target MCS.
[0036] In a possible implementation method, the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.
[0037] In a possible implementation method, the constraint includes at least one of the
following:

order differences corresponding to modulation schemes used for different spatial
streams in the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial
streams in the plurality of spatial streams.
[0038] In a possible implementation method, the MCS pattern includes a plurality of elements,
each element corresponds to one of the plurality of spatial streams, and the element is determined
based on a modulation scheme used for the corresponding spatial stream and a modulation scheme
used for a reference spatial stream, or the element is determined based on an MCS used for the
corresponding spatial stream and an MCS used for the reference spatial stream.
[0039] In a possible implementation method, the MCS pattern is selected from an MCS pattern
set, and an MCS pattern included in the MCS pattern set matches a condition of a channel between
the devices.

[0040] In a possible implementation method, the second device determines the MCS pattern
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based on channel quality information corresponding to each spatial stream; and the second device
sends pattern indication information to the first device, where the pattern indication information
indicates the MCS pattern.

[0041] In a possible implementation method, the second device determines the MCS pattern
from the plurality of MCS patterns based on the channel quality information corresponding to each
spatial stream.

[0042] In a possible implementation method, the candidate MCS pattern includes a plurality
of elements, each element corresponds to one of the plurality of spatial streams, and the element
is determined based on a modulation scheme used for the corresponding spatial stream and the
modulation scheme used for the reference spatial stream, or the element is determined based on an
MCS used for the corresponding spatial stream and the MCS used for the reference spatial stream.
[0043] In a possible implementation method, the second device determines an identifier of the
MCS pattern based on the channel quality information corresponding to each spatial stream.
[0044] In a possible implementation method, the pattern indication information is carried in a
field of an acknowledgment frame or a management frame.

[0045] In a possible implementation method, the pattern indication information includes an
index or an element of the MCS pattern.

[0046] In a possible implementation method, for each spatial stream, the second device
determines, based on the channel quality information corresponding to the spatial stream and
channel quality information corresponding to the reference spatial stream in the plurality of spatial
streams, an element corresponding to the spatial stream, where the reference spatial stream is a
spatial stream with a largest or smallest sequence number in the plurality of spatial streams, or a
sequence number of the reference spatial stream is adjacent to a sequence number of the spatial
stream; and determines the MCS pattern based on the determined element corresponding to each
spatial stream.

[0047] In a possible implementation method, the second device sends a channel measurement
result to the first device, where the channel measurement result indicates channel quality
information of a part of or all of the plurality of spatial streams, and the channel measurement
result is used to determine the MCS pattern.

[0048] In a possible implementation method, the channel measurement result includes the
channel quality information of each of the plurality of spatial streams; or the channel measurement
result includes the channel quality information of the part of the plurality of spatial streams; or the
channel measurement result includes channel quality information of the reference spatial stream
in the plurality of spatial streams and information about a difference between channel quality
information of different spatial streams in the plurality of spatial streams.
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[0049] In a possible implementation method, the second device sends the channel
measurement result to the first device by using the acknowledgment frame or the management
frame; or the second device sends the channel measurement result to the first device after receiving
a trigger frame that is sent by the first device and that includes channel feedback indication
information; or the second device sends the channel measurement result to the first device in a
sounding (sounding) phase.

[0050] In a possible implementation method, a SIG field of the first signaling includes a first
field and a second field, the first field indicates the information about the MCS pattern, and the
second field indicates the information about the target MCS.

[0051] According to a third aspect, an embodiment of this application provides a
communication apparatus. The apparatus may be a first device, or may be a module (for example,
a chip) in the first device. The apparatus has a function of implementing any implementation
method in the first aspect. The function may be implemented by hardware, or may be implemented
by hardware executing corresponding software. The hardware or the software includes one or more
modules corresponding to the function.

[0052] According to a fourth aspect, an embodiment of this application provides a
communication apparatus. The apparatus may be a second device, or may be a module (for
example, a chip) in the second device. The apparatus has a function of implementing any
implementation method in the second aspect. The function may be implemented by hardware, or
may be implemented by hardware executing corresponding software. The hardware or the software
includes one or more modules corresponding to the function.

[0053] According to a fifth aspect, an embodiment of this application provides a
communication apparatus, including a unit or means (means) configured to perform the steps of
any implementation method in the first aspect, or including a unit or means (means) configured to
perform the steps of any implementation method in the second aspect.

[0054] According to a sixth aspect, an embodiment of this application provides a
communication apparatus, including a processor and an interface circuit. The processor is
configured to: communicate with another apparatus through the interface circuit, and perform any
implementation method in the first aspect, or perform any implementation method in the second
aspect. There are one or more processors.

[0055] Optionally, the communication apparatus may further include a memory configured to
store computer instructions. The memory is coupled to the processor, and the processor executes
the computer instructions stored in the memory, so that the apparatus performs any implementation
method in the first aspect, or performs any implementation method in the second aspect.

[0056] According to a seventh aspect, an embodiment of this application further provides a
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computer program product. The computer program product includes a computer program or
instructions, and when the computer program or the instructions are run by a communication
apparatus, any implementation method in the first aspect or the second aspect is performed.
[0057] According to an eighth aspect, an embodiment of this application further provides a
computer-readable storage medium. The computer-readable storage medium stores instructions,
and when the instructions are run on a communication apparatus, any implementation method in
the first aspect and the second aspect is performed.

[0058] According to a ninth aspect, an embodiment of this application further provides a chip
system, including a processor, configured to perform any implementation method in the first aspect

or the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0059] FIG. 1 is a diagram of a network architecture of a WLAN according to an embodiment
of this application;

[0060] FIG. 2 isadiagram of an MCS subtable according to an embodiment of this application;
[0061] FIG. 3 isadiagram of an MCS subtable according to an embodiment of this application;
[0062] FIG. 4 is a flowchart of a communication method according to an embodiment of this
application;

[0063] FIG. 5 is a diagram of a frame structure of a BA frame according to an embodiment of
this application;

[0064] FIG. 6 is a diagram of a frame structure of a BA frame according to an embodiment of
this application;

[0065] FIG. 7 is a diagram of a frame structure of a BA frame according to an embodiment of
this application;

[0066] FIG. 8 is a diagram of a frame structure of a BA frame according to an embodiment of
this application;

[0067] FIG. 9 is a diagram of a frame structure of a BA frame according to an embodiment of
this application;

[0068] FIG. 10 is a diagram of a field format according to an embodiment of this application;
[0069] FIG. 11 is a diagram of a format of a CMF element according to an embodiment of this
application;

[0070] FIG. 12 is a diagram of a structure of a communication apparatus according to an
embodiment of this application;

[0071] FIG. 13 is a diagram of a structure of a communication apparatus according to an
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embodiment of this application; and
[0072] FIG. 14 is a diagram of a structure of a communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0073] In embodiments of this application, "at least one™ means one or more, and "a plurality
of" means two or more than two. The term "and/or" describes an association relationship between
associated objects and indicates that three relationships may exist. For example, A and/or B may
indicate the following cases: Only A exists, both A and B exist, and only B exists, where A and B
may be singular or plural. The character "/" generally indicates an "or" relationship between the
associated objects. "At least one of the following items (pieces)" or a similar expression thereof
indicates any combination of these items, including a single item (piece) or any combination of a
plurality of items (pieces). For example, at least one item (piece) of a, b, or ¢ may indicate a, b, c,
aand b,aand c, b and c, or a, b and ¢, where each of a, b, ¢ may be an element, or may be a set
including one or more elements.

[0074] In this application, "for example”, "in some embodiments”, "in some other
embodiments”, and the like are used to represent giving an example, an illustration, or a description.
Any embodiment or design scheme described as an "example™ in this application should not be
explained as being more preferred or having more advantages than another embodiment or design
scheme. Exactly, use of the word "for example" is intended to present a concept in a specific
manner.

[0075] "Of (of)", ™"corresponding (corresponding, relevant)”, and "corresponding
(corresponding)" in this application may be interchangeably used sometimes. It should be noted
that expressed meanings are the same when differences are not emphasized. In embodiments of
this application, communication and transmission may be interchangeably used sometimes. It
should be noted that expressed meanings are the same when differences are not emphasized. For
example, transmission may include sending and/or receiving, and may be a noun or a verb.
[0076] It should be noted that in embodiments of this application, words such as "first" and
"second" are merely used for distinction and description, and cannot be understood as an indication
or implication of relative importance or an indication or implication of a sequence.

[0077] Embodiments of this application are applicable to a local area network (local area
network, LAN), and in particular, a WLAN, for example, a WLAN that uses any one of the institute
of electrical and electronics engineers (institute of electrical and electronics engineers, IEEE)

802.11 series protocols. The WLAN may include one or more basic service sets (basic service sets,



10

15

20

25

30

35

BSSs). Network nodes in the basic service set include an access point (access point, AP) and a
station (station, STA).

[0078] Embodiments of this application are also applicable to a wireless local area network
like an internet of things (internet of things, 10T) network or a vehicle-to-everything (vehicle to X,
V2X) network. Certainly, embodiments of this application are further applicable to other possible
communication systems, for example, a long term evolution (long term evolution, LTE)
communication system, an LTE frequency division duplex (frequency division duplex, FDD)
communication system, an LTE time division duplex (time division duplex, TDD) communication
system, a universal mobile telecommunications system (universal mobile telecommunications
system, UMTS), a worldwide interoperability for microwave access (worldwide interoperability
for microwave access, WiMAX) communication system, a 5th generation (5th generation, 5G)
communication system, and a future evolved communication system.

[0079] The following uses an example in which embodiments of this application are applicable
to the WLAN. FIG. 1 is a diagram of a network architecture of a WLAN to which embodiments
of this application are applicable. FIG. 1 uses an example in which the WLAN includes one AP
and two STAs. A STA associated with the AP can receive a frame sent by the AP, and can also send
a frame to the AP. Embodiments of this application are described by using communication between
the AP and the STA as an example. It may be understood that embodiments of this application are
also applicable to communication between APs. For example, the APs may communicate with
each other through a distributed system (distributed system, DS). Embodiments of this application
are also applicable to communication between STAs.

[0080] The AP may be an access point for a terminal device (for example, a mobile phone) to
access a wired (or wireless) network. The AP is equivalent to a bridge that connects the wired
network and the wireless network, and a main function is to connect various wireless network
clients together and then connect the wireless network to the Ethernet. For example, the AP may
be a terminal device (for example, a mobile phone) or a network device (for example, a router)
with a Wi-Fi chip. In embodiments of this application, the AP may be a device that supports the
802.11be standard, or may be a device that supports a plurality of WLAN standards of the 802.11
series, such as 802.11ax, 802.11ay, 802.11ac, 802.11n, 802.11g, 802.11b, 802.11a, and a next
generation of 802.11be.

[0081] The STA may be a wireless communication chip, a wireless sensor, a wireless
communication terminal, or the like, and may also be referred to as a user. For example, the STA
may be a mobile phone that supports a Wi-Fi communication function, a tablet computer that
supports a Wi-Fi communication function, a set top box that supports a Wi-Fi communication

function, a smart television that supports a Wi-Fi communication function, a smart wearable device
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that supports a Wi-Fi communication function, a vehicle-mounted communication device that
supports a Wi-Fi communication function, and a computer that supports a Wi-Fi communication
function. Optionally, the STA may support the 802.11be standard, or may support the plurality of
WLAN standards of the 802.11 series, such as 802.11ax, 802.11ay, 802.11ac, 802.11n, 802.11g,
802.11b, 802.114, and the next generation of 802.11be.

[0082] It may be understood that quantities of APs and STAs shown in FIG. 1 are merely
examples, and may be larger or smaller.

[0083] For ease of understanding embodiments of this application, several basic concepts in
embodiments of this application are briefly described.

[0084] Spatial stream (spatial stream): In a Wi-Fi technology, spatial streams are independent
data streams that are simultaneously transmitted on a wireless channel by using a multiple-input
multiple-output (multiple-input multiple-output, MIMO) technology. MIMO can use a plurality of
antennas to implement parallel data transmission, thereby improving a capacity and performance
of a wireless network. Each spatial stream may be considered as an independent channel, and can
simultaneously transmit different data on a same frequency. Simultaneous using of a plurality of
spatial streams can implement a higher data transmission rate and a more reliable wireless
connection. A number of spatial streams depends on a number of transmit and receive antennas.
[0085] Unequal modulation: In a Wi-Fi technology, different modulation schemes may be used
for a plurality of spatial streams supported between network nodes. Such a technology in which
modulation schemes used for different spatial streams are not completely the same is referred to
as unequal modulation.

[0086] To improve MCS selection efficiency of a network node, in this application, a plurality
of MCS patterns (pattern) and candidate MCSs corresponding to each MCS pattern are determined
based on a modulation scheme supported by a WLAN standard and a supported number of spatial
streams (number of spatial streams, NSS).

[0087] Each number of spatial streams may correspond to a plurality of MCS patterns.

[0088] For example, a plurality of MCS patterns may be in one MCS pattern table, and each
number of spatial streams may correspond to one MCS pattern table. Candidate MCSs
corresponding to each MCS pattern may also be in one MCS subtable, and each MCS in the MCS
subtable indicates a modulation scheme used for each of a plurality of spatial streams.

[0089] Each MCS pattern in the MCS pattern table indicates a constraint of a modulation
scheme used for each of the plurality of spatial streams. A candidate MCS included in an MCS
subtable corresponding to an MCS pattern needs to meet a constraint indicated by the MCS pattern.
[0090] Optionally, the MCS pattern includes a plurality of elements, and each element
corresponds to one of the plurality of spatial streams. The plurality of elements included in the
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MCS pattern indicate the constraint of the modulation scheme used for each of the plurality of
spatial streams.
[0091] The constraint indicated by the MCS pattern may include at least one of the following:
(1) order differences corresponding to modulation schemes used for different spatial
streams in the plurality of spatial streams; and
(2) a difference between coded bits of modulation schemes used for different spatial
streams in the plurality of spatial streams.
[0092] Optionally, when the constraint indicated by the MCS pattern includes order
differences corresponding to modulation schemes used for different spatial streams in the plurality
of spatial streams, the MCS pattern constrains an order difference between a modulation scheme
used for each spatial stream and a modulation scheme used for a reference spatial stream.
[0093] The reference spatial stream may be a spatial stream with a largest sequence number or
a smallest sequence number in the plurality of spatial streams.
[0094] During implementation, for a plurality of spatial streams between devices, the plurality
of spatial streams are numbered. For example, the spatial streams may be numbered based on
channel quality. For example, the plurality of spatial streams are numbered in ascending order of
channel quality, or the plurality of spatial streams may be numbered in descending order of channel
quality.
[0095] For example, when NSS=4, elements included in the MCS pattern are {2, 2, 1, 0}. It is
assumed that 2, 2, 1, and 0 respectively correspond to a spatial stream 1, a spatial stream 2, a spatial
stream 3, and a spatial stream 4, and the spatial stream 4 is the reference spatial stream. In this
case, the constraint indicated by the MCS pattern is that an order difference corresponding to a
modulation scheme used for the spatial stream 1 and a modulation scheme used for the spatial
stream 4 is 2, an order difference corresponding to a modulation scheme used for the spatial stream
2 and the modulation scheme used for the spatial stream 4 is 2, and an order difference
corresponding to a modulation scheme used for the spatial stream 3 and the modulation scheme
used for the spatial stream 4 is 1.
[0096] When the constraint indicated by the MCS pattern includes a difference between coded
bits of modulation schemes used for different spatial streams in the plurality of spatial streams, the
MCS pattern constrains a coded bit of a modulation scheme used for each spatial stream and a
coded bit of a modulation scheme used for a reference spatial stream.
[0097] For example, the following mapping relationship exists between a value of an element
in the MCS pattern, a coded bit of a modulation scheme used for a corresponding spatial stream,

and the coded bit of the modulation scheme used for the reference spatial stream:
4 =|(m - n) /2] (Formula1)
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[0098] A is a value of an element in the MCS pattern, m is a coded bit of a modulation scheme

used for a spatial stream corresponding to the element, n is the coded bit of the modulation scheme
used for the reference spatial stream, and ( 1 is a round-up operation.

[0099] For example, when NSS=2, elements included in the MCS pattern are {2, 0}. It is
assumed that 2 and 0 respectively correspond to a spatial stream 1 and a spatial stream 2, and the
spatial stream 2 is the reference spatial stream. In this case, the constraint indicated by the MCS
pattern indication is that a coded bit m of a modulation scheme used for the spatial stream 1 and a
coded bit n of a modulation scheme used for the spatial stream 2 meet Formula 1.

[00100] Formula 1 is merely an example of the mapping relationship between the value of the
element in the MCS pattern, the coded bit of the modulation scheme used for the corresponding
spatial stream, and the coded bit of the modulation scheme used for the reference spatial stream.
The mapping relationship is not limited in this application.

[00101] When the MCS pattern table corresponding to each number of spatial streams is
generated, MCS sets that can be used for different spatial streams are determined based on the
number of spatial streams. Each MCS in the MCS set includes a modulation scheme and/or a code
rate used for each of the plurality of spatial streams.

[00102] The modulation scheme used for the spatial stream may include one of the following:
binary phase shift keying (binary phase shift keying, BPSK), quadrature phase shift keying
(quadrature phase shift keying, QPSK), and 16-quadrature amplitude modulation (quadrature
amplitude modulation, QAM), 64-QAM, 256-QAM, 1024-QAM, and 4096-QAM.

[00103] Optionally, the MCS pattern table is generated based on each MCS included in the
MCS set.

[00104] For example, an element in a corresponding MCS pattern may be determined based on
each MCS in the MCS set by traversing the MCS set.

[00105] Inthis application, the element in the MCS pattern may be determined in the following
plurality of manners.

[00106] Element determining manner 1: The element in the MCS pattern may be determined
based on a modulation scheme used for a corresponding spatial stream and the modulation scheme
used for the reference spatial stream.

[00107] Optionally, an element corresponding to the reference spatial stream in the MCS pattern
may be set to 0.

[00108] Forexample, the element in the MCS pattern is determined based on an order difference
between the modulation scheme used for the corresponding spatial stream and the modulation
scheme used for the reference spatial stream. For example, when NSS=4, it is assumed that a
spatial stream 4 is the reference spatial stream, and one MCS includes a modulation scheme BPSK
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corresponding to the spatial stream 4, a modulation scheme QPSK corresponding to a spatial
stream 3, a modulation scheme 16-QAM corresponding to a spatial stream 2, and a modulation
scheme 64-QAM corresponding to a spatial stream 1. In this case, it may be determined that an
element corresponding to the spatial stream 4 is 0, an element corresponding to the spatial stream
3is 1, an element corresponding to the spatial stream 2 is 2, and an element corresponding to the
spatial stream 1 is 3.

[00109] For another example, the element in the MCS pattern is determined based on a
difference between a coded bit of the modulation scheme used for the corresponding spatial stream
and the coded bit of the modulation scheme used for the reference spatial stream. For example,
when NSS=2, it is assumed that a spatial stream 2 is the reference spatial stream, and one MCS
includes a modulation scheme BPSK corresponding to the spatial stream 2 and a modulation
scheme 16-QAM corresponding to a spatial stream 1. According to Formula 1, elements in the
MCS pattern, a coded bit 1 of the modulation scheme BPSK, and a coded bit 4 of the modulation
scheme 16-QAM may be determined. In this case, it may be determined that an element
corresponding to the spatial stream 2 is 0, and an element corresponding to the spatial stream 1 is
2.

[00110] Element determining manner 2: The element in the MCS pattern may be determined
based on a code rate used for a corresponding spatial stream and a code rate used for the reference
spatial stream.

[00111] For each number of spatial streams, after each MCS in an MCS set corresponding to
the number of spatial streams is traversed, an MCS pattern table is generated based on an obtained
MCS pattern.

[00112] For example, NSS=2, and the element determining manner 1 is used. Modulation
scheme combinations that can be used for the spatial stream 2 and the spatial stream 1 and that are
included in the MCS set include: {BPSK, QPSK}, {BPSK, 16-QAM}, {BPSK, 64-QAM}, {BPSK,
256-QAM}, {BPSK, 1024-QAM}, {BPSK, 4096-QAM}, {QPSK, 16-QAM}, {QPSK, 64-QAM},
{QPSK, 256-QAM}, {QPSK, 1024-QAM}, {QPSK, 4096-QAM}, {16-QAM, 64-QAM}, {16-
QAM, 256-QAM}, {16-QAM, 1024-QAM}, {16-QAM, 4096-QAM}, {64-QAM, 256-QAM},
{64-QAM, 1024-QAM}, {64-QAM, 4096-QAM}, {256-QAM, 1024-QAM}, {256-QAM, 4096-
QAM}, and {1024-QAM, 4096-QAM}. In this case, the foregoing modulation scheme
combinations may be traversed, and elements respectively corresponding to the spatial stream 2
and the spatial stream 1 may be determined in the element determining manner 1, to generate an
MCS pattern table corresponding to NSS=2.

[00113] For example, the MCS pattern table corresponding to the NSS of 2 is shown in Table
1.
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Table 1

NSS=2

MCS pattern index Spatial stream 1 Spatial stream 2
0 1 0

1 2 0

2 3 0

3 X 0

[00114] InTable 1, a value of x is greater than 3. In Table 1, the element x corresponding to the
MCS pattern index 3 combines all cases greater than 3 into one MCS pattern. For the modulation
scheme combinations used for the spatial stream 2 and the spatial stream 1 in the foregoing
example, modulation scheme combinations corresponding to the MCS pattern index 3 include:
{BPSK, 256-QAM}, {BPSK, 1024-QAM}, {BPSK, 4096-QAM}, {QPSK, 1024-QAM}, {QPSK,
4096-QAM}, and {16-QAM, 4096-QAM}.

[00115] Based on the same principle, an MCS pattern table corresponding to the NSS of 3 is
shown in Table 2.

Table 2

NSS=3

MCS pattern index Spatial stream 1 Spatial stream 2 Spatial stream 3
0 1 1 0
1 2 2 0
2 3 3 0
3 X X 0
4 1 0 0
5 2 0 0
6 3 0 0
7 X 0 0
8 2 1 0
9 3 1 0
10 X 1 0
11 3 2 0
12 X 2 0
13 X y 0
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[00116] InTable 2, a value of x is greater than 3, a value of y is greater than 2, and x>y.
[00117] For example, for the MCS pattern index 3 in Table 2, correspondingly, a value
corresponding to a spatial stream 1 is X, a value corresponding to a spatial stream 2 is x, and a
value corresponding to a spatial stream 3 is 0. In this case, it indicates that all cases in which the
value corresponding to the spatial stream 1 is greater than 3 and the value corresponding to the
spatial stream 2 is greater than 3 are combined into one MCS pattern. For another example, for the
MCS pattern index 13 in Table 2, correspondingly, a value corresponding to a spatial stream 1 is
X, a value corresponding to a spatial stream 2 is y, and a value corresponding to a spatial stream 3
is 0. In this case, it indicates that all cases in which the value corresponding to the spatial stream
1is greater than 3 and the value corresponding to the spatial stream 2 is greater than 2 are combined
into one MCS pattern.

[00118] Based on the same principle, an MCS pattern table corresponding to the NSS of 4 is
shown in Table 3.

Table 3

NSS=4

MCS pattern Spatial stream | Spatial stream | Spatial stream | Spatial stream
identifier 1 2 3 4
0 1 1 1 0
1 2 2 2 0
2 3 3 3 0
3 X X X 0
4 1 0 0 0
5 2 0 0 0
6 3 0 0 0
7 X 0 0 0
8 1 1 0 0
9 2 2 0 0
10 3 3 0 0
11 X X 0 0
12 2 2 1 0
13 3 3 1 0
14 X X 1 0
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NSS=4

MCS pattern Spatial stream | Spatial stream | Spatial stream | Spatial stream
identifier 1 2 3 4
15 3 3 2 0
16 X X 2 0
17 X X y 0
18 2 1 1 0
19 3 1 1 0
20 X 1 1 0
21 3 2 2 0
22 X 2 2 0
23 X y y 0
24 2 1 0 0
25 3 1 0 0
26 X 1 0 0
27 3 2 0 0
28 X 2 0 0
29 X y 0 0
30 3 2 1 0
31 X 2 1 0
32 X y 1 0
33 X y 2 0
34 X y z 0

[00119] In Table 3, a value of x is greater than 3, a value of y is greater than 2, a value of z is
greater than 2, and x>y>z.

[00120] Forexample, for the MCS pattern index 34 in Table 3, a value corresponding to a spatial
stream 1 is x, a value corresponding to a spatial stream 2 is y, a value corresponding to a spatial
stream 3 is z, and a value corresponding to a spatial stream 4 is 0. In this case, it indicates that all
cases in which the value corresponding to the spatial stream 1 is greater than 3, the value
corresponding to the spatial stream 2 is greater than 2, and the value corresponding to the spatial
stream 3 is greater than 2 are combined into one MCS pattern.

[00121] After MCS pattern tables for different NSSs are generated, an MCS subtable
corresponding to each MCS pattern in the MCS pattern table is determined. Optionally, when the
MCS subtable is generated, an MCS that meets the constraint indicated by the element included in
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the MCS pattern is determined based on the element included in the MCS pattern, to form the
MCS subtable corresponding to the MCS pattern.

[00122] For example, when NSS=2, if the MCS pattern includes an element 1 corresponding to
a spatial stream 1 and an element O corresponding to a spatial stream 2, modulation scheme
combinations included in the MCS subtable may include {spatial stream 1: QPSK, spatial stream
2: BPSK}, {spatial stream 1: 16-QAM, spatial stream 2: QPSK}, {spatial stream 1: 64-QAM,
spatial stream 2: 16-QAM}, {spatial stream 1: 256-QAM, spatial stream 2: 64-QAM}, {spatial
stream 1: 1024-QAM, spatial stream 2: 256-QAM}, and {spatial stream 1: 4096-QAM, spatial
stream 2: 1024-QAM}.

[00123] For example, when NSS=4, an MCS subtable corresponding to an MCS pattern whose
index is 12 in Table 3 may be shown in FIG. 2, and an MCS subtable corresponding to an MCS
pattern whose index is 17 in Table 3 may be shown in FIG. 3.

[00124] Nepscs,u indicates a number of coded bits of each carrier in each spatial stream, Nsp,u
indicates a number of pieces of composite data of each spatial stream in each orthogonal frequency
division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol, Ncepsu
indicates a number of coded bits of each OFDM symbol, Npeps,u indicates a number of data bits
of each OFDM symbol, and the data rate is a data rate. FIG. 2 and FIG. 3 separately show data
rates in different guard intervals (guard intervals, GIs).

[00125] In a process of generating the MCS pattern table and the MCS subtable, an MCS set
that can be used for a plurality of spatial streams is determined based on each number of spatial
streams (and is a theoretical combination formed by MCSs existing on the plurality of spatial
streams). However, on an actual channel, there is a low probability that some MCSs are used. For
example, when the NSS is 2, the MCS in which BPSK is used for the spatial stream 2 and 4096-
QAM s used for the spatial stream 1 is seldom used on the actual channel. To further improve
MCS selection efficiency, a number of MCS patterns included in the MCS pattern table may be
reduced, and a number of MCS subtables may be reduced.

[00126] Ina possible implementation, an MCS pattern included in the MCS pattern set matches
a condition of a channel between the devices.

[00127] MCS patterns that match the condition of the channel between the devices form an
optimized MCS pattern table.

[00128] During implementation, an occurrence probability of each MCS pattern in the MCS
pattern table on different channels may be tested in a simulation manner, and whether the MCS
pattern matches the condition of the channel between the devices is determined based on the
occurrence probability. For example, if an occurrence probability of an MCS pattern is greater than
a first preset threshold, it may be determined that the MCS pattern matches the condition of the
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channel between the devices, and the MCS pattern may be reserved in the MCS pattern table.
[00129] For example, in a simulation process, an MCS pattern whose occurrence probability is
greater than the first preset threshold may be considered as an MCS pattern that matches an actual
channel condition.

[00130] In the simulation process, occurrence probabilities of each MCS pattern in the MCS
pattern table on an AWGN channel, a CHB channel, and a CHE channel may be separately tested,
and an MCS pattern whose occurrence probability is greater than the first preset threshold is
reserved in the MCS pattern table.

[00131] For example, in a simulation process of the AWGN channel, an occurrence probability
of each MCS pattern in the MCS pattern tables corresponding to the NSS of 2, 3, and 4 is separately
tested. It is assumed that the first preset threshold is set to 1%. In this case, an MCS pattern whose
occurrence probability is greater than 1% is reserved in the MCS pattern table.

[00132] In this case, MCS patterns included in an optimized MCS pattern table with the NSS
of 2 and occurrence probabilities are shown in Table 4.

Table 4
NSS=2
MCS pattern index Spatial stream 1 Spatial stream 2 Probability (%)
0 1 0 38.0
1 2 0 35.0
2 3 0 14.8
3 4 0 4.6
4 5 0 1.2

[00133] MCS patterns included in an optimized MCS pattern table with the NSS of 3 and

occurrence probabilities are shown in Table 5.

Table 5
NSS=3
MCS pattern index | Spatial stream 1 | Spatial stream 2 | Spatial stream 3 | Probability (%)
0 2 1 0 27.9
1 3 2 0 22.2
2 2 2 0 9.0
3 4 3 0 8.7
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[00134]

MCS patterns included in an

occurrence probabilities are shown in Table 6.

optimized MCS pattern table with the NSS of 4 and

Table 6
NSS=4
MCS pattern Spatial Spatial Spatial Spatial Probability
index stream 1 stream 2 stream 3 stream 4 (%)
0 3 2 1 0 16.1
1 2 2 1 0 11.5
2 3 3 2 0 10.8
3 4 3 2 0 10.3
4 3 2 2 0 9.3
5 2 1 1 0 6.8
6 4 3 3 0 4.6
7 4 4 3 0 4.5
8 2 1 0 0 3.7
9 5 4 3 0 3.4
10 3 3 1 0 3.4
11 4 4 2 0 1.7
12 5 4 4 0 15
13 1 1 0 0 1.3
14 5 5 4 0 1.2
15 4 3 1 0 1.2
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NSS=4

MCS pattern Spatial Spatial Spatial Spatial Probability
index stream 1 stream 2 stream 3 stream 4 (%)

16 2 2 2 0 1.1

[00135] For example, in a simulation process of the CHB channel, an occurrence probability of
each MCS pattern in the MCS pattern tables corresponding to the NSS of 2, 3, and 4 is separately
tested. It is assumed that the first preset threshold is set to 1%. In this case, an MCS pattern whose
occurrence probability is greater than 1% is reserved in the MCS pattern table.

[00136] In this case, MCS patterns included in an optimized MCS pattern table with the NSS

of 2 and occurrence probabilities are shown in Table 7.

Table 7
NSS=2
MCS pattern index Spatial stream 1 Spatial stream 2 Probability (%)
0 2 0 35.7
1 1 0 31.8
2 3 0 18.4
3 4 0 6.8
4 5 0 1.9

[00137] MCS patterns included in an optimized MCS pattern table with the NSS of 3 and

occurrence probabilities are shown in Table 8.

Table 8
NSS=3
MCS pattern index | Spatial stream 1 | Spatial stream 2 | Spatial stream 3 | Probability (%)
0 3 2 0 23.3
1 2 1 0 22.3
2 4 3 0 10.9
3 3 1 0 7.3
4 2 2 0 7.2
5 4 2 0 4.8
6 3 3 0 4.6
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NSS=3

MCS pattern index

Spatial stream 1

Spatial stream 2

Spatial stream 3

Probability (%)

7 1 1 0 3.6
8 5 4 0 3.4
9 1 0 0 2.8
10 4 4 0 1.9
11 2 0 0 1.9
12 5 3 0 1.6
13 6 5 0 15
14 6 4 0 11
[00138] MCS patterns included in an optimized MCS pattern table with the NSS of 4 and

occurrence probabilities are shown in Table 9.

Table 9
NSS=4
MCS pattern Spatial Spatial Spatial Spatial Probability
index stream 1 stream 2 stream 3 stream 4 (%)
0 3 2 1 0 15.9
1 4 3 2 0 13.4
2 3 3 2 0 9.4
3 2 2 1 0 7.2
4 3 2 2 0 6.9
5 4 4 3 0 5.0
6 5 4 3 0 4.7
7 4 3 3 0 4.2
8 3 3 1 0 4.1
9 2 1 1 0 3.7
10 6 5 4 0 2.9
11 4 4 2 0 2.8
12 2 1 0 0 2.5
13 4 3 1 0 2.4
14 5 5 4 0 1.8
15 5 4 4 0 1.4
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NSS=4

MCS pattern Spatial Spatial Spatial Spatial Probability
index stream 1 stream 2 stream 3 stream 4 (%)

16 5 4 2 0 1.1

[00139] For example, in a simulation process of the CHE channel, an occurrence probability of
each MCS pattern in the MCS pattern tables corresponding to the NSS of 2, 3, and 4 is separately
tested. It is assumed that the first preset threshold is set to 1%. In this case, an MCS pattern whose
occurrence probability is greater than 1% is reserved in the MCS pattern table.

[00140] In this case, MCS patterns included in an optimized MCS pattern table with the NSS

of 2 and occurrence probabilities are shown in Table 10.

Table 10
NSS=2
MCS pattern index Spatial stream 1 Spatial stream 2 Probability (%)
0 1 0 44.1
1 2 0 33.9
2 3 0 11.0
3 4 0 3.4

[00141] MCS patterns included in an optimized MCS pattern table with the NSS of 3 and

occurrence probabilities are shown in Table 11.

Table 11
NSS=3
MCS pattern index | Spatial stream 1 | Spatial stream 2 | Spatial stream 3 | Probability (%)
0 2 1 0 33.7
1 3 2 0 19.4
2 2 2 0 10.0
3 1 1 0 9.6
4 4 3 0 6.9
5 1 0 0 6.9
6 3 1 0 4.4
7 3 3 0 2.8
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NSS=3

MCS pattern index

Spatial stream 1

Spatial stream 2

Spatial stream 3

Probability (%)

8

2

0

0

1.9

9 4 2 0 1.8
10 4 4 0 1.3
[00142] MCS patterns included in an optimized MCS pattern table with the NSS of 4 and

occurrence probabilities are shown in Table 12.

Table 12
NSS=4
MCS pattern Spatial Spatial Spatial Spatial Probability
index stream 1 stream 2 stream 3 stream 4 (%)
0 2 2 1 0 16.8
1 3 2 1 0 16.7
2 2 1 1 0 11.4
3 3 2 2 0 10.6
4 3 3 2 0 8.4
5 4 3 2 0 8.2
6 2 1 0 0 5.1
7 4 3 3 0 4.2
8 4 4 3 0 4.2
9 1 1 0 0 2.7
10 3 3 1 0 2.3
11 4 4 2 0 1.6
12 2 2 2 0 1.2
13 2 2 0 0 1.1
[00143] After the MCS pattern tables corresponding to each number of spatial streams on

different channels are obtained in the simulation process, for MCS pattern tables corresponding to
a same number of spatial streams on different channels, the MCS pattern tables may be further
optimized. For example, for a number of spatial streams, an MCS pattern whose occurrence
probabilities on different channels are all greater than the first preset threshold in MCS patterns
may be reserved in the MCS pattern table.

[00144] For example, when NSS=2, MCS patterns whose corresponding occurrence
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probabilities are all greater than 1% are selected from Table 4, Table 7, and Table 10, to generate
an optimized MCS pattern table corresponding to NSS=2. In this case, the optimized MCS pattern
table corresponding to NSS=2 may be shown in Table 13.

Table 13
NSS=2
MCS pattern index Spatial stream 1 Spatial stream 2
0 1 0
1 2 0
2 3 0
3 X 0

[00145] InTable 13, a value of x is greater than 3.

[00146] For example, when NSS=3, MCS patterns whose corresponding occurrence
probabilities are all greater than 1% are selected from Table 5, Table 8, and Table 11, to generate
an optimized MCS pattern table corresponding to NSS=3. In this case, the optimized MCS pattern
table corresponding to NSS=3 may be shown in Table 14.

Table 14

NSS=3

MCS pattern index Spatial stream 1 Spatial stream 2 Spatial stream 3
0 1 1 0
1 2 2 0
2 1 0 0
3 2 1 0
4 3 1 0
5 3 2 0
6 X 2 0
7 X y 0

[00147] InTable 14, a value of x is greater than 3, a value of y is greater than 2, and x>y.

[00148] For example, when NSS=4, MCS patterns whose corresponding occurrence
probabilities are all greater than 1% are selected from Table 6, Table 9, and Table 12, to generate
an optimized MCS pattern table corresponding to NSS=4. In this case, the optimized MCS pattern

table corresponding to NSS=4 may be shown in Table 15.
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Table 15

NSS=4

MCS pattern index | Spatial stream 1 | Spatial stream 2 | Spatial stream 3 | Spatial stream 4
0 2 2 2 0
1 1 1 0 0
2 2 2 0 0
3 2 2 1 0
4 3 3 1 0
5 3 3 2 0
6 X X 2 0
7 X X y 0
8 2 1 1 0
9 3 2 2 0
10 X y y 0
11 2 1 0 0
12 3 2 1 0
13 X y 1 0
14 X y 2 0
15 X y z 0

[00149] In Table 15, a value of x is greater than 3, a value of y is greater than 2, a value of z is
greater than 2, and x>y>z.

[00150] It can be learned from the foregoing MCS pattern tables corresponding to different
numbers of spatial streams that, a number of MCS patterns included in the optimized MCS pattern
table is less than a number of MCS patterns included in the MCS pattern table before optimization.
For example, when NSS=4, Table 3 of MCS patterns before optimization includes 35 MCS
patterns, and Table 15 of MCS patterns after optimization includes 16 MCS patterns. Therefore,
through simulation optimization, the number of MCS patterns included in the MCS pattern table
can be effectively reduced, and correspondingly, data in the MCS subtable can be reduced, to
further improve MCS selection efficiency.

[00151] To improve MCS selection efficiency, embodiments of this application provide a
communication method. For example, in the communication method in this application, a first
device may be a STA, and a second device may be an AP; or the first device may be an AP, and

the second device may be a STA.
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[00152] Asshown in FIG. 4, the method may include the following steps.

[00153] Step 400: The first device generates first signaling.

[00154] The first signaling may include information about an MCS pattern and information
about a target MCS, the MCS pattern corresponds to a plurality of candidate MCSs, the target
MCS is determined from the plurality of candidate MCSs, and the target MCS includes a
modulation scheme corresponding to each of a plurality of spatial streams between the first device
and the second device.

[00155] For example, the MCS pattern may be an MCS pattern determined from an MCS
pattern table, and the plurality of candidate MCSs corresponding to the MCS pattern may be MCSs
included in an MCS subtable corresponding to the MCS pattern.

[00156] Based on the foregoing descriptions of the MCS, one MCS includes a modulation
scheme corresponding to each spatial stream between the first device and the second device.
[00157] For example, the first signaling may be a communication frame to be sent by the first
device to the second device.

[00158] The information about the MCS pattern included in the first signaling may be an index
of the MCS pattern, or the information about the MCS pattern may be an element included in the
MCS pattern, or the information about the MCS pattern may be other information that can identify
the MCS pattern.

[00159] The information about the target MCS included in the first signaling may be an index
of the target MCS. For example, the information about the target MCS may be an index of the
target MCS in the MCS subtable.

[00160] Step 401: The first device sends the first signaling to the second device.

[00161] Correspondingly, the second device receives the first signaling sent by the first device.
The second device may obtain the information about the MCS pattern and the information about
the target MCS from the first signaling, and decode the first signaling based on the information
about the MCS pattern and the information about the target MCS.

[00162] Ina possible implementation, the first device indicates the information about the MCS
pattern and the information about the target MCS in a SIG field of the first signaling.

[00163] Optionally, the SIG field includes a first field and a second field, the first field indicates
the information about the MCS pattern, and the second field indicates the information about the
target MCS.

[00164] Correspondingly, after receiving the first signaling, the second device may parse the
information about the MCS pattern from the first field in the SIG field of the first signaling, and
may parse the information about the target MCS from the second field in the SIG field of the first

signaling.
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[00165] The second device may decode the first signaling based on the information about the
MCS pattern and the information about the target MCS that are obtained from the SIG field of the
first signaling.

[00166] The first signaling sent by the first device to the second device includes the information
about the MCS pattern and the information about the target MCS, and the information about the
MCS pattern and the information about the target MCS jointly indicate an MCS used by the first
device to send signaling to the second device. Each MCS pattern corresponds to one MCS subtable.
During MCS selection, the first device first determines the MCS pattern, and then selects the MCS
from the MCS subtable corresponding to the MCS pattern. Because the MCS subtable
corresponding to the MCS pattern includes a small number of MCSs, the first device can quickly
select the MCS from the MCS subtable corresponding to the MCS pattern, thereby improving
MCS selection efficiency of the first device. In addition, the first signaling sent by the first device
to the second device includes the information about the MCS pattern and the information about
the target MCS. The second device determines, based on the information about the MCS pattern,
the MCS pattern selected by the first device, and determines, from the MCS subtable
corresponding to the MCS pattern based on the information about the target MCS, the MCS
selected by the first device. In this way, through a joint indication of the information about the
MCS pattern and the information about the target MCS, the second device can accurately
determine the MCS selected by the first device, thereby ensuring reliability of communication
between the devices.

[00167] If the first signaling generated by the first device in step 400 includes the information
about the MCS pattern and the information about the target MCS, the first device needs to
determine the MCS pattern and the target MCS.

[00168] In a possible implementation, the first device determines the MCS pattern, and
determines the target MCS from the plurality of candidate MCSs (or referred to as the MCS
subtable) corresponding to the MCS pattern.

[00169] The following describes a manner in which the first device determines the MCS pattern.
[00170] The following describes possible implementations in which the first device determines
the MCS pattern.

[00171] Manner 1: The second device performs a direct indication.

[00172] Optionally, the second device sends pattern indication information to the first device,
where the pattern indication information indicates the MCS pattern. Correspondingly, the first
device receives the pattern indication information sent by the second device.

[00173] In Manner 1, the second device determines the MCS pattern, and after determining the
MCS pattern, the second device sends the pattern indication information to the first device.
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[00174] The second device may determine the MCS pattern based on channel quality
information of each spatial stream between the second device and the first device.

[00175] The following describes in detail a manner in which the second device determines the
MCS pattern.

[00176] 1. The second device receives second signaling sent by the first device.

[00177] Forexample, the second signaling may be a communication frame. The communication
frame may be any type of communication frame sent by the first device to the second device, for
example, any data frame. Alternatively, the second signaling may be a signal dedicated to channel
measurement, for example, a reference signal.

[00178] Modulation and coding may be performed on the communication frame by using an
initialized MCS. Optionally, the initialized MCS may be a preset MCS, or the first device may
determine the initialized MCS based on channel quality information that is of each spatial stream
and that is fed back by the second device in a sounding phase. A manner of determining the
initialized MCS is not limited in this application.

[00179] 2. The second device measures, based on the received second signaling, the channel
quality information corresponding to each of the plurality of spatial streams between the first
device and the second device.

[00180] For example, the channel quality information may be any parameter that can indicate
channel quality. For example, the channel quality information may be a signal-to-noise ratio
(signal-to-noise ratio, SNR).

[00181] 3. The second device determines the MCS pattern based on the channel quality
information corresponding to each spatial stream.

[00182] The second device may determine the MCS pattern in a plurality of different manners.
The following separately provides descriptions.

[00183] MCS pattern determining manner 1: The second device determines an element
corresponding to each spatial stream in the MCS pattern, and obtains the MCS pattern based on
the element corresponding to each spatial stream.

[00184] In a possible implementation, for each spatial stream, the second device determines,
based on the channel quality information corresponding to the spatial stream and channel quality
information corresponding to a reference spatial stream in the plurality of spatial streams, the
element corresponding to the spatial stream.

[00185] For example, the second device may determine, based on a difference between the
channel quality information corresponding to the spatial stream and the channel quality
information corresponding to the reference spatial stream in the plurality of spatial streams, the

element corresponding to the spatial stream.
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[00186] The reference spatial stream is a spatial stream with a largest or smallest sequence
number in the plurality of spatial streams, or a sequence number of the reference spatial stream is
adjacent to a sequence number of the spatial stream.

[00187] For a case in which the reference spatial stream is the spatial stream with the largest or
smallest sequence number in the plurality of spatial streams:

[00188] For example, when an element corresponding to a spatial stream a (which may be any
one of the plurality of spatial streams) is determined, the element corresponding to the spatial
stream may be determined based on a difference between channel quality information
corresponding to the spatial stream a and the channel quality information corresponding to the
reference spatial stream.

[00189] For example, N thresholds are preset. When the difference between the channel quality
information corresponding to the spatial stream a and the channel quality information
corresponding to the reference spatial stream exceeds an i threshold, the element corresponding
to the spatial stream a is i. It is assumed that the channel quality information is an SNR, and the N
preset thresholds include x1, x2, x3, x4, x5 and x6 in ascending order. When a difference between
an SNR corresponding to the spatial stream a and an SNR corresponding to the reference spatial
stream is greater than x2 and less than x3, it may be determined that the difference between the
SNR corresponding to the spatial stream a and the SNR corresponding to the reference spatial
stream exceeds a 2" threshold, and the element corresponding to the spatial stream a is 2.
[00190] If the difference between the channel quality information corresponding to the spatial
stream a and the channel quality information corresponding to the reference spatial stream does
not exceed the threshold, the element corresponding to the spatial stream a is the same as an
element corresponding to the reference spatial stream.

[00191] For another example, an increment w is preset. When the difference between the
channel quality information corresponding to the spatial stream a and the channel quality
information corresponding to the reference spatial stream is j times the increment (a multiple may
be calculated through rounding up or down), the element corresponding to the spatial stream a is
J. It is assumed that the channel quality information is an SNR, and a difference between an SNR
corresponding to the spatial stream a and an SNR corresponding to the reference spatial stream is
three times the increment. In this case, the element corresponding to the spatial stream a is 3.
[00192] A value of the threshold or the increment may be a value obtained through simulation,
or may be an empirical value of a person skilled in the art. A manner of determining the value of
the threshold or the increment is not limited in this application.

[00193] For a case in which the sequence number of the reference spatial stream is adjacent to

the sequence number of the spatial stream:
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[00194] For example, when an element corresponding to a spatial stream a (which may be any
one of the plurality of spatial streams) is determined, a sequence number of a spatial stream b is
adjacent to a sequence number of the spatial stream a. In this case, the element corresponding to
the spatial stream may be determined based on a difference between channel quality information
corresponding to the spatial stream a and channel quality information corresponding to the spatial
stream b.

[00195] For example, an increment of the element corresponding to the spatial stream a relative
to an element corresponding to the spatial stream b is determined in the foregoing manner of
presetting a threshold or an increment, to determine the element corresponding to the spatial stream
a. For example, when the element corresponding to the spatial stream b is 2, and the difference
between the channel quality information of the spatial stream a and the channel quality information
of the spatial stream b exceeds a 1% threshold, the element corresponding to the spatial stream a is
3. Alternatively, when the element corresponding to the spatial stream b is 2, and the difference
between the channel quality information of the spatial stream a and the channel quality information
of the spatial stream b is twice the increment, the element corresponding to the spatial stream a is
4.

[00196] When the difference between the channel quality information of the spatial stream a
and the channel quality information of the spatial stream b does not exceed the threshold, the
element corresponding to the spatial stream a is the same as the element corresponding to the
spatial stream b.

[00197] The second device may sort the spatial streams in ascending order of channel quality
corresponding to the spatial streams, for example, number a spatial stream with highest channel
quality as 1. When NSS=4, a spatial stream with highest channel quality is numbered 1. The second
device may set an element corresponding to a spatial stream 4 to 0. The manner of presetting a
threshold is used. A difference between channel quality information of a spatial stream 3 and
channel quality information of the spatial stream 4 is determined. It is assumed that the difference
exceeds the 1% threshold. In this case, an element corresponding to the spatial stream 3 is 1. A
difference between channel quality information of a spatial stream 2 and the channel quality
information of the spatial stream 3 is determined. It is assumed that the difference exceeds the 1%
threshold. In this case, an element corresponding to the spatial stream 2 is 2. A difference between
channel quality information of a spatial stream 1 and the channel quality information of the spatial
stream 2 is determined. It is assumed that the difference exceeds a 2" threshold. In this case, an
element corresponding to the spatial stream 1 is 4.

[00198] Optionally, after determining the element corresponding to each spatial stream, the
second device may search the MCS pattern table for the MCS pattern corresponding to the element

31



10

15

20

25

30

35

corresponding to each spatial stream.

[00199] The MCS pattern table may be pre-stored on the second device, or the MCS pattern
table is pre-agreed on in a protocol.

[00200] MCS pattern determining manner 2: The second device determines the information
about the MCS pattern based on channel quality information corresponding to a part or all of the
plurality of spatial streams.

[00201] In a possible implementation, the second device inputs, based on an Al model, the
channel quality information corresponding to the part or all of the plurality of spatial streams into
the Al model, to obtain the information about the MCS pattern output by the Al model.

[00202] The Al model may be a network model obtained through training based on a sample.
[00203] For example, the information about the MCS pattern output by the Al model may be
the index of the MCS pattern.

[00204]  After determining the MCS pattern, the second device may send the pattern indication
information to the first device in a plurality of different manners.

[00205] The pattern indication information may include the index or the element of the MCS
pattern.

[00206] For example, if the index of the MCS pattern determined by the second device is 12,
and elements of the MCS pattern include 2, 2, 1, and 0, the pattern indication information sent by
the second device to the first device may include 12, or the MCS pattern may include 2, 2, 1, and
0.

[00207] Optionally, the pattern indication information may be carried in a field of an
acknowledgment frame or a management frame.

[00208] The acknowledgment frame may include but is not limited to an ack frame and a block
acknowledgment (Block Ack, BA) frame.

[00209] For example, the second device may send the pattern indication information to the first
device by using the acknowledgment frame or the management frame. For example, a new field is
added to the acknowledgment frame or the management frame, and the new field may carry the
pattern indication information.

[00210] The BA frame is used as an example. In a frame structure of the BA frame shown in
FIG. 5, an MCS pattern field may be newly added to the BA frame, and the MCS pattern field may
carry the pattern indication information. Optionally, to reduce signaling overheads, the MCS
pattern field may carry the index of the MCS pattern.

[00211] In addition, in an optional solution, the acknowledgment frame or the management
frame may include a pattern presence indication field, and the pattern presence indication field
may indicate whether the acknowledgment frame or the management frame carries the pattern
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indication information. The BA frame is used as an example. The BA frame may further include
an MCS pattern presence field. The MCS pattern presence field may occupy 1 bit. The MCS
pattern presence field being 1 may indicate that the BA frame has the MCS pattern field. The MCS
pattern presence field being 0 may indicate that the BA frame does not have the MCS pattern field.
[00212] For another example, the second device may send the pattern indication information to
the first device after receiving a trigger (trigger) frame sent by the first device.

[00213] After receiving the trigger frame, the second device transmits a trigger-based PPDU.
An information element (which may be the same as an information element used when the
management frame is used to transmit the pattern indication information) may be carried in a data
field, and the information element indicates the MCS pattern.

[00214] Manner 2: The second device performs an indirect indication.

[00215] Optionally, the second device sends a channel measurement result to the first device,
where the channel measurement result indicates channel quality information of a part or all of the
plurality of spatial streams. Correspondingly, the first device receives the channel measurement
result from the second device, and the first device determines the MCS based on the channel
measurement result.

[00216] The channel measurement result may include one of the following information.
[00217] 1. The channel measurement result includes channel quality information of each of the
plurality of spatial streams;

[00218] 2. The channel measurement result includes the channel quality information of the part
of the plurality of spatial streams.

[00219] 3. The channel measurement result includes channel quality information of the
reference spatial stream in the plurality of spatial streams and information about a difference
between channel quality information of different spatial streams in the plurality of spatial streams.
[00220] Optionally, when the channel measurement result includes the channel quality
information of the part of the plurality of spatial streams, for at least two spatial streams for which
a difference between channel quality information is less than a second preset threshold in the
plurality of spatial streams, a channel measurement result field may carry channel quality
information of only one of the at least two spatial streams. For example, when NSS=4, if a
difference between channel quality information of a spatial stream 2 and channel quality
information of a spatial stream 3 is less than the second preset threshold, and a difference between
the channel quality information of the spatial stream 3 and channel quality information of a spatial
stream 4 is less than the second preset threshold, the channel measurement result includes channel
quality information of a spatial stream 1 and the channel quality information of the spatial stream
2.
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[00221] When the channel measurement result includes the channel quality information of the
reference spatial stream in the plurality of spatial streams and the information about a difference
between channel quality information of different spatial streams in the plurality of spatial streams,
the reference spatial stream may be any one of the plurality of spatial streams, and the difference
information may be information about a difference between each spatial stream other than the
reference spatial stream and the reference spatial stream. For example, if NSS=4, the reference
spatial stream may be a spatial stream 4. In this case, the channel measurement result includes a
difference between channel quality information of a spatial stream 1 and channel quality
information of the spatial stream 4, a difference between channel quality information of a spatial
stream 2 and the channel quality information of the spatial stream 4, a difference between channel
quality information of a spatial stream 3 and the channel quality information of the spatial stream
4, and the channel quality information of the spatial stream 4. Alternatively, the reference spatial
stream may be a spatial stream with a largest or smallest sequence number in the plurality of spatial
streams, and the difference information may be information about a difference between channel
quality information of two adjacent spatial streams. For example, if NSS=3, the reference spatial
stream may be a spatial stream 1. In this case, the channel measurement result includes channel
quality information of the spatial stream 1, a difference between channel quality information of a
spatial stream 2 and the channel quality information of the spatial stream 1, a difference between
channel quality information of a spatial stream 3 and the channel quality information of the spatial
stream 2, and a difference between channel quality information of a spatial stream 4 and the
channel quality information of the spatial stream 3.

[00222] For a manner in which the second device determines the channel quality information
of each of the plurality of spatial streams, refer to the descriptions in Manner 1. Details are not
described herein again.

[00223] In a possible implementation, the second device may send the channel measurement
result to the first device in at least one of the following manners.

[00224] Manner 1: The second device sends the channel measurement result by using an
acknowledgment frame or a management frame.

[00225] Correspondingly, the first device receives the channel measurement result sent by the
second device by using the acknowledgment frame or the management frame.

[00226] Optionally, the channel measurement result field is added to the acknowledgment frame
or the management frame, and the channel measurement result is carried in the channel
measurement result field.

[00227]  When the channel measurement result includes the channel quality information of each
of the plurality of spatial streams, the channel measurement result field in the acknowledgment
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frame or the management frame may carry the channel quality information of each spatial stream.
[00228] A BA frame is used as an example. In a frame structure of the BA frame shown in FIG.
6, it is assumed that the channel quality information is an SNR, and an average SNR for space-
time streams (average SNR for spatial streams) field may be newly added to the BA frame. The
average SNR for space-time streams field carries the channel quality information of each spatial
stream, for example, carries an average SNR for space-time streams 1 (average SNR for spatial
streams 1), an average SNR for space-time streams 2 (average SNR for spatial streams 2), ..., and
an average SNR for space-time streams NSS (average SNR for spatial streams NSS), where the
NSS is a number of spatial streams. An SNR of each spatial stream may occupy 8 bits.

[00229] For another example, in a frame structure of the BA frame shown in FIG. 7, it is
assumed that the channel quality information is an SNR, and an average SNR for space-time
streams field may be newly added to the BA frame. The average SNR for space-time streams field
carries the channel quality information of each spatial stream, for example, carries an average SNR
for space-time streams 1 (SNR for spatial streams 1), an average SNR for space-time streams 2
(SNR for spatial streams 2), ..., and an average SNR for space-time streams NSS (SNR for spatial
streams NSS), where the NSS is a number of spatial streams. The BA frame further includes a
reserved (reserved) field, and a number of bits of the reserved field is used to ensure that the
average SNR for space-time streams field includes an integer number of octets.

[00230] When the channel measurement result includes the channel quality information of the
part of the plurality of spatial streams, the channel measurement result field in the acknowledgment
frame or the management frame may carry the channel quality information of the part of the
plurality of spatial streams.

[00231] For example, for at least two spatial streams for which a difference between channel
quality information is less than the second preset threshold in the plurality of spatial streams, the
channel measurement result field in the acknowledgment frame or the management frame may
carry channel quality information of only one spatial stream. For example, when NSS=4, if a
difference between channel quality information of a spatial stream 3 and channel quality
information of a spatial stream 2 is less than the second preset threshold, and a difference between
channel quality information of a spatial stream 4 and the channel quality information of the spatial
stream 3 is less than the second preset threshold, the channel measurement result field in the
acknowledgment frame or the management frame may carry channel quality information of a
spatial stream 1 and the channel quality information of the spatial stream 2.

[00232] The BA frame is used as an example. In a frame structure of the BA frame shown in
FIG. 8, it is assumed that the channel quality information is an SNR, and an average SNR for
space-time streams field may be newly added to the BA frame. The average SNR for space-time

35



10

15

20

25

30

35

streams field carries the channel quality information of the part of the spatial stream. For example,
when NSS=4, if channel quality information of a spatial stream 2, a spatial stream 3, and a spatial
stream 4 is the same, the average SNR for space-time streams field may carry an average SNR for
space-time streams 1 (SNR for spatial streams 1) and an average SNR for space-time streams 2
(SNR for spatial streams 2). An SNR of each spatial stream may occupy 8 bits. In an average SNR
presence indicator field in the BA frame, a k™ bit is set to 1 to indicate that an average SNR for
space-time stream k subfield exists, and the average SNR presence indicator field may occupy one
or two octets.

[00233] When the channel measurement result includes the channel quality information of the
reference spatial stream in the plurality of spatial streams and the information about a difference
between channel quality information of different spatial streams in the plurality of spatial streams,
the channel measurement result field in the acknowledgment frame or the management frame may
carry the channel quality information of the reference spatial stream and the difference information.
[00234] The reference spatial stream may be any one of the plurality of spatial streams, and the
difference information may be the information about the difference between each spatial stream
other than the reference spatial stream and the reference spatial stream. For example, if NSS=4,
the reference spatial stream may be a spatial stream 4. In this case, the channel measurement result
field in the acknowledgment frame or the management frame may carry a difference between
channel quality information of a spatial stream 1 and channel quality information of the spatial
stream 4, a difference between channel quality information of a spatial stream 2 and the channel
quality information of the spatial stream 4, a difference between channel quality information of a
spatial stream 3 and the channel quality information of the spatial stream 4, and the channel quality
information of the spatial stream 4.

[00235] Alternatively, the reference spatial stream may be the spatial stream with the largest or
smallest sequence number in the plurality of spatial streams, and the difference information may
be information about a difference between channel quality information of two adjacent spatial
streams. For example, if NSS=3, the reference spatial stream may be a spatial stream 1. In this
case, the channel measurement result field in the acknowledgment frame or the management frame
may carry channel quality information of the spatial stream 1, a difference between channel quality
information of a spatial stream 2 and the channel quality information of the spatial stream 1, and
a difference between channel quality information of a spatial stream 3 and the channel quality
information of the spatial stream 1.

[00236] Optionally, for the foregoing two manners in which the channel measurement result
field in the acknowledgment frame or the management frame carries the channel quality
information of the reference spatial stream and the difference information, if a difference between
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a spatial stream and the reference spatial stream is less than a third preset threshold, the channel
measurement result field in the acknowledgment frame or the management frame may not carry
the difference between the spatial stream and the reference spatial stream.

[00237] The BA frame is used as an example. In a frame structure of the BA frame shown in
FIG. 9, it is assumed that the channel quality information is an SNR, and an average SNR
difference for space-time streams (average SNR difference for spatial streams) field may be newly
added to the BA frame. The average SNR difference for space-time streams field carries the
channel quality information of the reference spatial stream and the difference information. For
example, an average SNR for space-time streams 1 (average SNR for spatial streams 1), an average
SNR difference between space-time streams 1 and 2 (difference between an average SNR for
spatial streams 1 and an average SNR for spatial streams 2), ..., and an average SNR difference
between space-time streams NSS-1 and NSS (difference between an average SNR for spatial
streams NSS-1 and an average SNR for spatial streams NSS) are carried, where the NSS is a
number of spatial streams. The BA frame further includes a reserved field, and a number of bits of
the reserved field is used to ensure that the average SNR difference for space-time streams field
includes an integer number of octets.

[00238] In addition, in an optional solution, the acknowledgment frame or the management
frame may include a channel measurement result presence indication field, and the channel
measurement result presence indication field may indicate whether the acknowledgment frame or
the management frame includes the channel measurement result field. The BA frame is used as an
example. The BA frame may further include an average SNR presence subfield. The average SNR
presence subfield may occupy 1 bit. The average SNR presence subfield being 1 may indicate that
the BA frame has the average SNR for space-time streams field or the average SNR difference for
space-time streams field. The average SNR presence subfield being 0 may indicate that the BA
frame does not have the average SNR for space-time streams field or the average SNR difference
for space-time streams field.

[00239] Manner 2: After receiving the trigger (trigger) frame, the second device sends the
channel measurement result to the first device.

[00240] The channel measurement result may include one of the foregoing described
information.

[00241] Optionally, the first device sends the trigger frame to the second device, where the
trigger frame may include channel feedback indication information, and the channel feedback
indication information may indicate the second device to feed back the channel measurement result.
[00242] For example, the first device may periodically send the trigger frame to the second
device, or the first device may send the trigger frame to the second device at a specified time
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interval.

[00243] For example, the first device may carry the channel feedback indication information by
using a newly added trigger frame type. For example, the trigger frame type may be a CMFP frame
(channel measurement feedback (channel measurement feedback, CMF) polling trigger frame),
and a trigger type is 9. In the CMFP frame, a trigger dependent common info (trigger dependent
common information) field may not exist, and a format of a trigger dependent user info (trigger
dependent user information) field may be shown in FIG. 10. The trigger dependent user info field
may carry the channel feedback indication information (channel quality indicator (channel quality
indicator, CQI) per stream presence indicator), to request the second device to feed back the
channel measurement result. For example, a p™ bit of the trigger dependent user info field being 1
indicates that feedback of channel quality information of a p" spatial stream is requested.

[00244] Correspondingly, after receiving the trigger frame, the second device sends the channel
measurement result to the first device.

[00245] For example, after receiving the trigger frame, the second device may report the
channel measurement result on a specified transmission resource at an interval of a short interframe
space (short interframe space, SIFS).

[00246] For example, the second device may feed back the channel measurement result to the
first device by using a newly added CMF element. For example, a format of the CMF element may
be shown in FIG. 11. It is assumed that the channel quality information is an SNR. In this case,
the channel quality information of each spatial stream is carried in an average SNR per stream
field in the CMF element. For example, the average SNR per stream field carries an SNR of each
spatial stream.

[00247] Manner 3: The second device sends the channel measurement result to the first device
in the sounding phase.

[00248] Correspondingly, the first device receives the channel measurement result sent by the
second device in the sounding phase.

[00249] The channel measurement result may include one of the foregoing described
information.

[00250] For example, in the sounding phase, the second device may send the channel
measurement result to the first device by using CQI feedback.

[00251]  After receiving the channel measurement result sent by the second device, the first
device determines the MCS pattern based on the channel measurement result.

[00252] Optionally, after receiving the channel measurement result, the first device may
determine the channel quality information corresponding to each spatial stream. The first device
determines the MCS pattern based on the channel quality information corresponding to each
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spatial stream.

[00253] Foramanner in which the first device determines the MCS pattern based on the channel
quality information, refer to the descriptions in the foregoing manner in which the second device
performs the direct indication.

[00254]  After determining the MCS pattern (the MCS pattern may be determined in either the
direct indication manner or the indirect indication manner), the first device determines the plurality
of candidate MCSs (or referred to as the MCS subtable) corresponding to the MCS pattern, and
selects the target MCS from the plurality of candidate MCSs.

[00255] In a possible implementation, the first device may select the target MCS from the
plurality of candidate MCSs according to a rate selection adaptive algorithm or a closed-loop
method.

[00256]  After determining the MCS pattern and the target MCS, the first device sends the first
signaling to the second device. The first signaling includes the information about the MCS pattern
and the information about the target MCS. For example, the information about the MCS pattern
may be the element or the index of the MCS pattern, and the information about the target MCS
may be the index of the target MCS.

[00257] Correspondingly, after receiving the first signaling, the second device decodes the first
signaling based on the information about the MCS pattern and the information about the target
MCS in the first signaling.

[00258] FIG. 12 is a diagram of a possible structure of a communication apparatus according
to an embodiment of this application. These communication apparatuses may be configured to
implement a function of the first device in the foregoing method embodiments, and therefore can
also implement beneficial effect of the foregoing method embodiments. In embodiments of this
application, the communication apparatus may be the first device, or may be a module (for example,
a chip) used in the first device.

[00259] A communication apparatus 1200 shown in FIG. 12 includes a processing unit 1210
and a transceiver unit 1220. The communication apparatus 1200 is configured to implement a
function of the first device in the foregoing method embodiments.

[00260] When the communication apparatus 1200 is configured to implement the function of
the first device in the foregoing method embodiments, the processing unit 1210 is configured to
generate first signaling, where the first signaling includes information about an MCS pattern and
information about a target MCS, the MCS pattern corresponds to a plurality of candidate MCSs,
the target MCS is determined from the plurality of candidate MCSs, and the target MCS includes
a modulation scheme corresponding to each of a plurality of spatial streams between the first
device and a second device. The transceiver unit 1220 is configured to send the first signaling to
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the second device.
[00261] In a possible implementation method, the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.
[00262] In a possible implementation method, the constraint includes at least one of the
following:

order differences corresponding to modulation schemes used for different spatial
streams in the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial
streams in the plurality of spatial streams.
[00263] Inapossible implementation method, the MCS pattern includes a plurality of elements,
each element corresponds to one of the plurality of spatial streams, and the element is determined
based on a modulation scheme used for the corresponding spatial stream and a modulation scheme
used for a reference spatial stream.
[00264] Inapossible implementation method, the MCS pattern is selected from an MCS pattern
set, and an MCS pattern included in the MCS pattern set matches a condition of a channel between
the devices.
[00265] Ina possible implementation method, the transceiver unit 1220 is further configured to
receive pattern indication information sent by the second device, where the pattern indication
information indicates the MCS pattern.
[00266] In a possible implementation method, the pattern indication information is carried in a
field of an acknowledgment frame or a management frame.
[00267] In a possible implementation method, the pattern indication information includes an
index or an element of the MCS pattern.
[00268] Ina possible implementation method, the transceiver unit 1220 is further configured to
receive a channel measurement result from the second device, where the channel measurement
result indicates channel quality information of a part or all of the plurality of spatial streams.
[00269] The processing unit 1210 is further configured to determine the MCS pattern based on
the channel measurement result.
[00270] Inapossible implementation method, the channel measurement result includes channel
quality information of each of the plurality of spatial streams; or

the channel measurement result includes the channel quality information of the part of
the plurality of spatial streams; or

the channel measurement result includes channel quality information of the reference
spatial stream in the plurality of spatial streams and information about a difference between
channel quality information of different spatial streams in the plurality of spatial streams.
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[00271] In a possible implementation method, the processing unit 1210 is configured to:
determine, based on the channel measurement result, channel quality information corresponding
to each spatial stream; for each spatial stream, determine, based on the channel quality information
corresponding to the spatial stream and channel quality information corresponding to the reference
spatial stream in the plurality of spatial streams, an element corresponding to the spatial stream,
where the reference spatial stream is a spatial stream with a largest or smallest sequence number
in the plurality of spatial streams, or a sequence number of the reference spatial stream is adjacent
to a sequence number of the spatial stream; and determine the MCS pattern based on the
determined element corresponding to each spatial stream.

[00272] Inapossible implementation method, the transceiver unit 1220 is configured to: receive
the channel measurement result sent by the second device by using the acknowledgment frame or
the management frame; or send a trigger (Trigger) frame including channel feedback indication
information to the second device, and receive the channel measurement result sent by the second
device; or receive the channel measurement result sent by the second device in a sounding
(sounding) phase.

[00273] In a possible implementation method, a SIG field of the first signaling includes a first
field and a second field, the first field indicates the information about the MCS pattern, and the
second field indicates the information about the target MCS.

[00274] FIG. 13 is a diagram of a possible structure of a communication apparatus according
to an embodiment of this application. These communication apparatuses may be configured to
implement a function of the second device in the foregoing method embodiments, and therefore
can also implement beneficial effect of the foregoing method embodiments. In embodiments of
this application, the communication apparatus may be the second device, or may be a module (for
example, a chip) used in the second device.

[00275] A communication apparatus 1300 shown in FIG. 13 includes a transceiver unit 1310
and a processing unit 1320. The communication apparatus 1300 is configured to implement a
function of the second device in the foregoing method embodiments.

[00276] When the communication apparatus 1300 is configured to implement a function of the
second device in the foregoing method embodiments, the transceiver unit 1310 is configured to
receive first signaling sent by a first device, where the first signaling includes information about
an MCS pattern and information about a target MCS, the MCS pattern corresponds to a plurality
of candidate MCSs, the target MCS is determined from the plurality of candidate MCSs, and the
target MCS includes a modulation scheme corresponding to each of a plurality of spatial streams
between the first device and the second device. The processing unit 1320 is configured to decode
the first signaling based on the information about the MCS pattern and the information about the
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target MCS.
[00277] In a possible implementation method, the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.
[00278] In a possible implementation method, the constraint includes at least one of the
following:

order differences corresponding to modulation schemes used for different spatial
streams in the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial
streams in the plurality of spatial streams.
[00279] Inapossible implementation method, the MCS pattern includes a plurality of elements,
each element corresponds to one of the plurality of spatial streams, and

the element is determined based on a modulation scheme used for the corresponding
spatial stream and a modulation scheme used for a reference spatial stream.
[00280] Inapossible implementation method, the MCS pattern is selected from an MCS pattern
set, and an MCS pattern included in the MCS pattern set matches a condition of a channel between
the devices.
[00281] Ina possible implementation method, the processing unit 1320 is further configured to
determine the MCS pattern based on channel quality information corresponding to each spatial
stream.
[00282] The transceiver unit 1310 is further configured to send pattern indication information
to the first device, where the pattern indication information indicates the MCS pattern.
[00283] In a possible implementation method, the pattern indication information is carried in a
field of an acknowledgment frame or a management frame.
[00284] In a possible implementation method, the pattern indication information includes an
index or an element of the MCS pattern.
[00285] In a possible implementation method, the processing unit 1320 is configured to: for
each spatial stream, determine, based on the channel quality information corresponding to the
spatial stream and channel quality information corresponding to the reference spatial stream in the
plurality of spatial streams, an element corresponding to the spatial stream, where the reference
spatial stream is a spatial stream with a largest or smallest sequence number in the plurality of
spatial streams, or a sequence number of the reference spatial stream is adjacent to a sequence
number of the spatial stream; and determine the MCS pattern based on the determined element
corresponding to each spatial stream.
[00286] In a possible implementation method, the transceiver unit 1310 is further configured to

send a channel measurement result to the first device, where the channel measurement result
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indicates channel quality information of a part of or all of the plurality of spatial streams, and the
channel measurement result is used to determine the MCS pattern.
[00287] In a possible implementation method, the channel measurement result includes the
channel quality information of each of the plurality of spatial streams; or

the channel measurement result includes the channel quality information of the part of
the plurality of spatial streams; or

the channel measurement result includes channel quality information of the reference
spatial stream in the plurality of spatial streams and information about a difference between
channel quality information of different spatial streams in the plurality of spatial streams.
[00288] In a possible implementation method, the transceiver unit 1310 is configured to: send
the channel measurement result to the first device by using the acknowledgment frame or the
management frame; or send the channel measurement result to the first device after receiving a
trigger frame that is sent by the first device and that includes channel feedback indication
information; or send the channel measurement result to the first device in a sounding (sounding)
phase.
[00289] In a possible implementation method, a SIG field of the first signaling includes a first
field and a second field, the first field indicates the information about the MCS pattern, and the
second field indicates the information about the target MCS.
[00290] Division into the units in embodiments of this application is an example and is merely
logical function division, and may be other division in an actual implementation. In addition,
functional units in embodiments of this application may be integrated into one processor, or may
exist alone physically, or two or more units may be integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be implemented in a form of a software
functional module. It may be understood that for functions or implementations of the units in
embodiments of this application, further refer to related descriptions in the method embodiments.
[00291] In a possible manner, a communication apparatus may be shown in FIG. 14. The
apparatus may be the first device or a chip in the first device, or the apparatus may be the second
device or a chip in the second device. The apparatus includes a processor 1401 and a
communication interface 1402, and may further include a memory 1403.
[00292] The processor 1401 may be a CPU, a digital processing unit, or the like. The
communication interface 1402 may be a transceiver, an interface circuit like a transceiver circuit,
a transceiver chip, or the like. The apparatus further includes the memory 1403, configured to store
a program executed by the processor 1401. The memory 1403 may be a nonvolatile memory, for
example, a hard disk drive (hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD),

or may be a volatile memory (volatile memory), for example, a random-access memory (random-
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access memory, RAM). The memory 1403 is any other medium that can carry or store expected
program code in a form of an instruction or a data structure and that can be accessed by a computer,
but is not limited thereto.

[00293] The processor 1401 is configured to execute the program code stored in the memory
1403, and is specifically configured to perform an action of the processing unit 1210 or the
processing unit 1320. The communication interface 1402 is specifically configured to perform an
action of the transceiver unit 1220 or the transceiver unit 1310. Details are not described herein
again in this application.

[00294] A specific connection medium between the communication interface 1402, the
processor 1401, and the memory 1403 is not limited in embodiments of this application. In this
embodiment of this application, the memory 1403, the processor 1401, and the communication
interface 1402 are connected through a bus 1404 in FIG. 14, and the bus is represented by a thick
line in FIG. 14. A connection manner between other components is schematically described, and
is not limited thereto. The bus may be classified into an address bus, a data bus, a control bus, and
the like. For ease of representation, only one bold line is used to represent the bus in FIG. 14, but
this does not mean that there is only one bus or only one type of bus.

[00295] An embodiment of this application further provides a computer-readable storage
medium, configured to store computer software instructions that need to be executed by the
processor. The computer software instructions include a program that needs to be executed by the
processor.

[00296] An embodiment of this application further provides a computer program product,
including a computer program that needs to be executed by the processor.

[00297] A person skilled in the art should understand that embodiments of this application may
be provided as a method, a system, or a computer program product. Therefore, this application
may use a form of hardware-only embodiments, software-only embodiments, or embodiments
with a combination of software and hardware. In addition, this application may use a form of a
computer program product that is implemented on one or more computer-usable storage media
(including but not limited to a disk memory, a CD-ROM, an optical memory, and the like) that
include computer-usable program code.

[00298] This application is described with reference to the flowcharts and/or block diagrams of
the method, the device (system), and the computer program product according to this application.
It should be understood that computer program instructions may be used to implement each
process and/or each block in the flowcharts and/or the block diagrams and a combination of a
process and/or a block in the flowcharts and/or the block diagrams. These computer program
instructions may be provided for a general-purpose computer, a dedicated computer, an embedded
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processor, or a processor of another programmable data processing device to generate a machine,
so that the instructions executed by the computer or the processor of another programmable data
processing device generate an apparatus for implementing a specific function in one or more
processes in the flowcharts and/or in one or more blocks in the block diagrams.

[00299] These computer program instructions may alternatively be stored in a computer-
readable memory that can indicate the computer or the another programmable data processing
device to work in a specific manner, so that the instructions stored in the computer-readable
memory generate an artifact that includes an instruction apparatus. The instruction apparatus
implements a specific function in one or more processes in the flowcharts and/or in one or more
blocks in the block diagrams.

[00300] These computer program instructions may be loaded onto the computer or the another
programmable data processing device, so that a series of operations and steps are performed on
the computer or the another programmable device, thereby generating computer-implemented
processing. Therefore, the instructions executed on the computer or the another programmable
device provide steps for implementing a specific function in one or more processes in the
flowcharts and/or in one or more blocks in the block diagrams.

[00301] Itis clear that a person skilled in the art can make various modifications and variations
to this application without departing from the spirit and scope of this application. This application
is intended to cover these modifications and variations of this application provided that they fall
within the scope of protection defined by the claims of this application and their equivalent

technologies.
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1. A communication method, wherein the method comprises:

generating, by a first device, first signaling, wherein the first signaling comprises information
about a modulation and coding scheme MCS pattern and information about a target MCS, the
MCS pattern corresponds to a plurality of candidate MCSs, the target MCS is determined from the
plurality of candidate MCSs, and the target MCS comprises a modulation scheme corresponding
to each of a plurality of spatial streams between the first device and a second device; and

sending, by the first device, the first signaling to the second device.

2. The method according to claim 1, wherein the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.

3. The method according to claim 2, wherein the constraint comprises at least one of the
following:

order differences corresponding to modulation schemes used for different spatial streams in
the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial streams in
the plurality of spatial streams.

4. The method according to any one of claims 1 to 3, wherein the MCS pattern comprises a
plurality of elements, and each element corresponds to one of the plurality of spatial streams; and

the element is determined based on a modulation scheme used for the corresponding spatial
stream and a modulation scheme used for a reference spatial stream.

5. The method according to any one of claims 1 to 4, wherein the MCS pattern is selected
from an MCS pattern set, and an MCS pattern comprised in the MCS pattern set matches a
condition of a channel between the devices.

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

receiving, by the first device, pattern indication information sent by the second device,
wherein the pattern indication information indicates the MCS pattern.

7. The method according to claim 6, wherein the pattern indication information is carried in
a field of an acknowledgment frame or a management frame.

8. The method according to claim 6 or 7, wherein the pattern indication information comprises
an index or an element of the MCS pattern.

9. The method according to claim 4, wherein the method further comprises:

receiving, by the first device, a channel measurement result from the second device, wherein
the channel measurement result indicates channel quality information of a part or all of the plurality

of spatial streams; and
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determining, by the first device, the MCS pattern based on the channel measurement result.

10. The method according to any one of claims 6 to 9, wherein the channel measurement
result comprises channel quality information of each of the plurality of spatial streams; or

the channel measurement result comprises the channel quality information of the part of the
plurality of spatial streams; or

the channel measurement result comprises channel quality information of the reference
spatial stream in the plurality of spatial streams and information about a difference between
channel quality information of different spatial streams in the plurality of spatial streams.

11. The method according to claim 9 or 10, wherein determining, by the first device, the MCS
pattern based on the channel measurement result comprises:

determining, by the first device based on the channel measurement result, the channel quality
information corresponding to each spatial stream;

for each spatial stream, determining, by the first device based on the channel quality
information corresponding to the spatial stream and the channel quality information corresponding
to the reference spatial stream in the plurality of spatial streams, an element corresponding to the
spatial stream, wherein the reference spatial stream is a spatial stream with a largest or smallest
sequence number in the plurality of spatial streams, or a sequence number of the reference spatial
stream is adjacent to a sequence number of the spatial stream; and

determining, by the first device, the MCS pattern based on the determined element
corresponding to each spatial stream.

12. The method according to any one of claims 9 to 11, wherein receiving, by the first device,
the channel measurement result from the second device comprises:

receiving, by the first device, the channel measurement result sent by the second device by
using the acknowledgment frame or the management frame; or

sending, by the first device to the second device, a trigger (Trigger) frame comprising channel
feedback indication information, and receiving the channel measurement result sent by the second
device; or

receiving, by the first device, the channel measurement result sent by the second device in a
sounding (sounding) phase.

13. The method according to any one of claims 1 to 12, wherein a SIG field of the first
signaling comprises a first field and a second field, the first field indicates the information about
the MCS pattern, and the second field indicates the information about the target MCS.

14. A communication method, wherein the method comprises:

receiving, by a second device, first signaling sent by a first device, wherein the first signaling
comprises information about a modulation and coding scheme MCS pattern and information about
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a target MCS, the MCS pattern corresponds to a plurality of candidate MCSs, the target MCS is
determined from the plurality of candidate MCSs, and the target MCS comprises a modulation
scheme corresponding to each of a plurality of spatial streams between the first device and the
second device; and

decoding, by the second device, the first signaling based on the information about the MCS
pattern and the information about the target MCS.

15. The method according to claim 14, wherein the MCS pattern indicates a constraint on the
modulation scheme used for each of the plurality of spatial streams.

16. The method according to claim 15, wherein the constraint comprises at least one of the
following:

order differences corresponding to modulation schemes used for different spatial streams in
the plurality of spatial streams; and

a difference between coded bits of modulation schemes used for different spatial streams in
the plurality of spatial streams.

17. The method according to any one of claims 14 to 16, wherein the MCS pattern comprises
a plurality of elements, and each element corresponds to one of the plurality of spatial streams;
and

the element is determined based on a modulation scheme used for the corresponding spatial
stream and a modulation scheme used for a reference spatial stream.

18. The method according to any one of claims 14 to 17, wherein the MCS pattern is selected
from an MCS pattern set, and an MCS pattern comprised in the MCS pattern set matches a
condition of a channel between the devices.

19. The method according to claim 17, wherein the method further comprises:

determining, by the second device, the MCS pattern based on channel quality information
corresponding to each spatial stream; and

sending, by the second device, pattern indication information to the first device, wherein the
pattern indication information indicates the MCS pattern.

20. The method according to claim 19, wherein the pattern indication information is carried
in a field of an acknowledgment frame or a management frame.

21. The method according to claim 19 or 20, wherein the pattern indication information
comprises an index or an element of the MCS pattern.

22. The method according to any one of claims 19 to 21, wherein determining, by the second
device, the MCS pattern based on the channel gquality information corresponding to each spatial
stream comprises:

for each spatial stream, determining, by the second device based on the channel quality
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information corresponding to the spatial stream and channel quality information corresponding to
the reference spatial stream in the plurality of spatial streams, an element corresponding to the
spatial stream, wherein the reference spatial stream is a spatial stream with a largest or smallest
sequence number in the plurality of spatial streams, or a sequence number of the reference spatial
stream is adjacent to a sequence number of the spatial stream; and

determining the MCS pattern based on the determined element corresponding to each spatial
stream.

23. The method according to any one of claims 14 to 18, wherein the method further
comprises:

sending, by the second device, a channel measurement result to the first device, wherein the
channel measurement result indicates channel quality information of a part of or all of the plurality
of spatial streams, and the channel measurement result is used to determine the MCS pattern.

24. The method according to claim 23, wherein the channel measurement result comprises
the channel quality information of each of the plurality of spatial streams; or

the channel measurement result comprises the channel quality information of the part of the
plurality of spatial streams; or

the channel measurement result comprises channel quality information of the reference
spatial stream in the plurality of spatial streams and information about a difference between
channel quality information of different spatial streams in the plurality of spatial streams.

25. The method according to claim 23 or 24, wherein sending, by the second device, the
channel measurement result to the first device comprises:

sending, by the second device, the channel measurement result to the first device by using the
acknowledgment frame or the management frame; or

sending, by the second device, the channel measurement result to the first device after
receiving a trigger frame that is sent by the first device and that comprises channel feedback
indication information; or

sending, by the second device, the channel measurement result to the first device in a
sounding (sounding) phase.

26. The method according to any one of claims 14 to 25, wherein a SIG field of the first
signaling comprises a first field and a second field, the first field indicates the information about
the MCS pattern, and the second field indicates the information about the target MCS.

27. A communication apparatus, comprising a processor and an interface circuit, wherein the
processor is configured to communicate with another apparatus through the interface circuit, and
perform the method according to any one of claims 1 to 13 or the method according to any one of
claims 14 to 26.
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28. A computer program product, wherein the computer program product comprises
instructions, and when the instructions are run on a processor, the processor is enabled to perform
the method according to any one of claims 1 to 13 or the method according to any one of claims
14 to 26.

29. A computer-readable storage medium, wherein the storage medium stores a computer
program or instructions, and when the computer program or the instructions are executed by a
communication apparatus, the method according to any one of claims 1 to 13 or the method
according to any one of claims 14 to 26 is implemented.

30. A communication system, comprising a first device configured to perform the method
according to any one of claims 1 to 13, and a second device configured to perform the method

according to any one of claims 14 to 26.
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