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COMMUNICATION METHOD AND COMMUNICATION
APPARATUS

[0001] This application claims priority to Chinese Patent Application No. 202210441001.4,
filed with the China National Intellectual Property Administration on April 25, 2022 and entitled
"COMMUNICATION METHOD AND COMMUNICATION APPARATUS", which is

incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field of communication technologies, and

more specifically, to a communication method and a communication apparatus.

BACKGROUND

[0003] Multiple-input multiple-output (multiple-input multiple-output, MIMO) is a core
technology of a 5th generation (5th generation, 5G) communication system. In the MIMO, signals
are separately transmitted and received through a plurality of transmit antennas at a transmit end
and a plurality of receive antennas at a receive end, to implement multiple-transmit multiple-
receive and improve communication quality. A new radio (new radio, NR) communication system
supports MIMO transmission, and concepts such as a codeword and a layer are defined. There is
a mapping relationship between the codeword and the layer.

[0004] To further increase a capacity of a MIMO system, a scale of transmit antennas and
receive antennas of the MIMO system is continuously enlarged. Due to the continuously enlarged
scale of transmit antennas and receive antennas, the MIMO system can support sharply increasing
quantity of transport streams and quantity of terminal devices, and a single terminal device can
also support dozens of transport streams. However, an existing codeword-to-layer mapping
relationship cannot support such a high quantity of transport streams. In other words, the existing
codeword-to-layer mapping relationship cannot meet a requirement of a gradually enlarged scale

of transmit antennas and receive antennas of the MIMO system.
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SUMMARY

[0005] Embodiments of this application provide a communication method and a
communication apparatus, to dynamically adjust and/or indicate codeword-to-layer mapping. For
example, a terminal device may use different codeword-to-layer mapping at different moments.
For another example, different terminal devices may use different codeword-to-layer mapping at
a same moment. Therefore, in a scenario in which a performance difference between streams of
the terminal devices is large or a scenario in which a performance difference between streams at
the different moments is large, the different codeword-to-layer mapping may be used, and
transmission of more streams may also be supported, so that the codeword-to-layer mapping can
meet a requirement of a gradually enlarged scale of transmit antennas and receive antennas of a
MIMO system.

[0006] According to a first aspect, a communication method is provided, including: A first
communication apparatus receives a first indication parameter. There is a correspondence between
the first indication parameter and first codeword-to-layer mapping. The first communication
apparatus determines the first codeword-to-layer mapping based on the first indication parameter.
[0007] Specifically, different first indication parameters correspond to different codeword-to-
layer mapping. The first communication apparatus receives the different first indication parameters,
and determines corresponding first codeword-to-layer mapping based on a received first indication
parameter, to flexibly use the different codeword-to-layer mapping. In this case, the codeword-to-
layer mapping used by the first communication apparatus can be flexibly adjusted, so that a
codeword-to-layer mapping relationship used by the first communication apparatus can meet a
requirement of a gradually enlarged scale of transmit antennas and receive antennas of a MIMO
system.

[0008] It may be understood that the foregoing codeword-to-layer mapping may include a
codeword-to-layer mapping table, or may include a specific row or column in the codeword-to-
layer mapping table. Therefore, that there is a correspondence between the first indication
parameter and first codeword-to-layer mapping may be understood as that there is a
correspondence between the first indication parameter and the first codeword-to-layer mapping
table, or may be understood as that there is a correspondence between the first indication parameter
and the specific row or column in the first codeword-to-layer mapping table. Understanding of the
correspondence between the first indication parameter and the first codeword-to-layer mapping is
not limited in this embodiment of this application.

[0009] Based on the foregoing technical solution, in this embodiment of this application, the

codeword-to-layer mapping can be dynamically adjusted and/or indicated. For example, a terminal
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device may use different codeword-to-layer mapping at different moments. For another example,
different terminal devices may use different codeword-to-layer mapping at a same moment.
Therefore, in a scenario in which a performance difference between streams of the terminal devices
is large or a scenario in which a performance difference between streams at the different moments
is large, the different codeword-to-layer mapping may be used, and transmission of more streams
may also be supported, so that the codeword-to-layer mapping can meet a requirement of a
gradually enlarged scale of transmit antennas and receive antennas of a MIMO system.

[0010] With reference to the first aspect, in some implementations of the first aspect, the first
indication parameter includes at least one of the following: a channel feature, a service
characteristic, a communication apparatus capability, or scheduling information.

[0011] Specifically, the channel feature can represent performance of a stream and a difference
between streams, the service characteristic can represent a requirement of a communication service,
the communication apparatus capability can represent a processing capability of the
communication apparatus, and the scheduling information can represent communication quality.
The first indication parameter significantly affects the codeword-to-layer mapping relationship. In
a scenario in which first indication parameters of the terminal devices differ greatly or in a scenario
in which first indication parameters at the different moments differ greatly, a communication
capability can be improved by using the different codeword-to-layer mapping.

[0012] With reference to the first aspect, in some implementations of the first aspect, the
channel feature includes at least one of the following: a channel eigenvalue threshold, a signal-to-
noise ratio threshold, a quantity of antenna ports, a scenario, a location, a channel path feature, a
channel latency feature, or a spectrum.

[0013] With reference to the first aspect, in some implementations of the first aspect, the
service characteristic includes at least one of the following: coverage, mobility, time sensitivity,
latency, or reliability.

[0014] Services can be classified into different service types based on the service characteristic.
The service type includes at least one of the following: enhanced mobile communication, ultra-
reliable ultra-low latency communication, or machine type communication.

[0015] With reference to the first aspect, in some implementations of the first aspect, the
communication apparatus capability includes at least one of the following: a maximum quantity
of supported codewords, a maximum quantity of supported layers, or whether dynamic codeword-
to-layer mapping is supported.

[0016] With reference to the first aspect, in some implementations of the first aspect, the
scheduling information includes at least one of the following: a modulation scheme, a code rate, a

transport block size, or a layer identifier.
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[0017] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: The first communication apparatus sends a second indication parameter.
[0018] The terminal device reports the second indication parameter to a network device. The
second indication parameter may be the same as the first indication parameter, or may be different
from the first indication parameter. In this embodiment of this application, the network device can
determine an appropriate first indication parameter based on the second indication parameter sent
by the terminal device. In addition, the second indication parameter reported by the terminal device
to the network device can affect a decision of the network device on codeword-to-layer mapping
during data transmission. Then, the network device can determine the appropriate first indication
parameter, to improve communication performance.

[0019] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: The first communication apparatus sends first indication information.
The first indication information indicates whether the first indication parameter is applicable or
whether the first indication parameter needs to be updated.

[0020] The terminal device feeds back, to the network device, indication information
indicating whether the first indication parameter indicated by the network device is appropriate or
needs to be updated. In this embodiment of this application, the network device can determine an
appropriate first indication parameter based on the indication information sent by the terminal
device. In addition, the indication information reported by the terminal device to the network
device can affect a decision of the network device on codeword-to-layer mapping during data
transmission. Then, the network device can determine the appropriate first indication parameter,
to improve communication performance.

[0021] With reference to the first aspect, in some implementations of the first aspect, the
method further includes: The first communication apparatus sends second indication information.
The second indication information includes a recommended indication parameter.

[0022] The terminal device reports the recommended indication parameter to the network
device. In this embodiment of this application, the network device can determine an appropriate
first indication parameter based on the recommended indication parameter sent by the terminal
device. In addition, the recommended indication parameter reported by the terminal device to the
network device can affect a decision of the network device on codeword-to-layer mapping during
data transmission. Then, the network device can determine the appropriate first indication
parameter, to improve communication performance.

[0023] With reference to the first aspect, in some implementations of the first aspect, that the
first communication apparatus determines the first codeword-to-layer mapping based on the first

indication parameter includes: The first communication apparatus determines the correspondence
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between the first indication parameter and the first codeword-to-layer mapping based on the first
indication parameter. The first communication apparatus determines the first codeword-to-layer
mapping based on the first indication parameter and the correspondence between the first
indication parameter and the first codeword-to-layer mapping.

[0024] With reference to the first aspect, in some implementations of the first aspect, that the
first communication apparatus determines the first codeword-to-layer mapping based on the first
indication parameter includes: The first communication apparatus receives the first indication
parameter and the correspondence between the first indication parameter and the first codeword-
to-layer mapping. The first communication apparatus determines the first codeword-to-layer
mapping based on the first indication parameter and the correspondence between the first
indication parameter and the first codeword-to-layer mapping.

[0025] With reference to the first aspect, in some implementations of the first aspect, that the
first communication apparatus determines the first codeword-to-layer mapping based on the first
indication parameter includes: The first communication apparatus determines the first codeword-
to-layer mapping based on the first indication parameter and the correspondence between the first
indication parameter and the first codeword-to-layer mapping. The correspondence between the
first indication parameter and the first codeword-to-layer mapping is predefined.

[0026] With reference to the first aspect, in some implementations of the first aspect, that a
first communication apparatus receives a first indication parameter includes: The first
communication apparatus receives the first indication parameter sent by a second communication
apparatus.

[0027] With reference to the first aspect, in some implementations of the first aspect, the
codeword-to-layer mapping is mapping from a codeword identifier to a layer identifier or mapping
from a quantity of codewords to a quantity of layers.

[0028] With reference to the first aspect, in some implementations of the first aspect, indication
information of the first indication parameter and indication information of the correspondence
between the first indication parameter and the first codeword-to-layer mapping are user-level
indication information, user group-level indication information, or cell-level indication
information.

[0029] With reference to the first aspect, in some implementations of the first aspect, indication
information of the first indication parameter is user-level indication information, user group-level
indication information, or cell-level indication information.

[0030] With reference to the first aspect, in some implementations of the first aspect, indication
information of the correspondence between the first indication parameter and the first codeword-

to-layer mapping is user-level indication information, user group—level indication information, or
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cell-level indication information.

[0031] With reference to the first aspect, in some implementations of the first aspect, the
indication information of the first indication parameter and/or the correspondence is higher layer
signaling or physical layer signaling.

[0032] According to a second aspect, a communication method is provided, including: A
second communication apparatus determines a first indication parameter. There is a
correspondence between the first indication parameter and first codeword-to-layer mapping. The
second communication apparatus sends the first indication parameter to a first communication
apparatus.

[0033] With reference to the second aspect, in some implementations of the second aspect, the
first indication parameter includes at least one of the following: a channel feature, a service
characteristic, a communication apparatus capability, or scheduling information.

[0034] With reference to the second aspect, in some implementations of the second aspect, the
channel feature includes at least one of the following: a channel eigenvalue threshold, a signal-to-
noise ratio threshold, a quantity of antenna ports, a scenario, a location, a channel path feature, a
channel latency feature, or a spectrum.

[0035] With reference to the second aspect, in some implementations of the second aspect, the
service characteristic includes at least one of the following: coverage, mobility, time sensitivity,
latency, or reliability.

[0036] Services can be classified into different service types based on the service characteristic.
The service type includes at least one of the following: enhanced mobile communication, ultra-
reliable ultra-low latency communication, or machine type communication.

[0037] With reference to the second aspect, in some implementations of the second aspect, the
communication apparatus capability includes at least one of the following: a maximum quantity
of supported codewords, a maximum quantity of supported layers, or whether dynamic codeword-
to-layer mapping is supported.

[0038] With reference to the second aspect, in some implementations of the second aspect, the
scheduling information includes at least one of the following: a modulation scheme, a code rate, a
transport block size, or a layer identifier.

[0039] With reference to the second aspect, in some implementations of the second aspect, the
method further includes: The second communication apparatus sends the correspondence to the
first communication apparatus.

[0040] With reference to the second aspect, in some implementations of the second aspect, the
method further includes: The second communication apparatus receives a second indication

parameter sent by the first communication apparatus. There is a correspondence between the
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second indication parameter and second codeword-to-layer mapping.

[0041] With reference to the second aspect, in some implementations of the second aspect, the
method further includes: The second communication apparatus receives first indication
information sent by the first communication apparatus. The first indication information indicates
whether the first indication parameter is applicable or whether the first indication parameter needs
to be updated.

[0042] With reference to the second aspect, in some implementations of the second aspect, the
method further includes: The second communication apparatus receives second indication
information sent by the first communication apparatus. The second indication information includes
a recommended indication parameter.

[0043] With reference to the second aspect, in some implementations of the second aspect, the
codeword-to-layer mapping is mapping from a codeword identifier to a layer identifier or mapping
from a quantity of codewords to a quantity of layers.

[0044] With reference to the second aspect, in some implementations of the second aspect,
indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information.

[0045] With reference to the second aspect, in some implementations of the second aspect,
indication information of the first indication parameter is user-level indication information, user
group-level indication information, or cell-level indication information.

[0046] With reference to the second aspect, in some implementations of the second aspect,
indication information of the correspondence between the first indication parameter and the first
codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

[0047] With reference to the second aspect, in some implementations of the second aspect, the
indication information of the first indication parameter and/or the correspondence is higher layer
signaling or physical layer signaling.

[0048] According to a third aspect, a communication apparatus is provided, including: a
transceiver unit, configured to receive a first indication parameter, where there is a correspondence
between the first indication parameter and first codeword-to-layer mapping; and a processing unit,
configured to determine the first codeword-to-layer mapping based on the first indication
parameter.

[0049] With reference to the third aspect, in some implementations of the third aspect, the first

indication parameter includes at least one of the following: a channel feature, a service
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characteristic, a communication apparatus capability, or scheduling information.

[0050] With reference to the third aspect, in some implementations of the third aspect, the
channel feature includes at least one of the following: a channel eigenvalue threshold, a signal-to-
noise ratio threshold, a quantity of antenna ports, a scenario, a location, a channel path feature, a
channel latency feature, or a spectrum.

[0051] With reference to the third aspect, in some implementations of the third aspect, the
service characteristic includes at least one of the following: coverage, mobility, time sensitivity,
latency, or reliability.

[0052] Services can be classified into different service types based on the service characteristic.
The service type includes at least one of the following: enhanced mobile communication, ultra-
reliable ultra-low latency communication, or machine type communication.

[0053] With reference to the third aspect, in some implementations of the third aspect, the
communication apparatus capability includes at least one of the following: a maximum quantity
of supported codewords, a maximum quantity of supported layers, or whether dynamic codeword-
to-layer mapping is supported.

[0054] With reference to the third aspect, in some implementations of the third aspect, the
scheduling information includes at least one of the following: a modulation scheme, a code rate, a
transport block size, or a layer identifier.

[0055] With reference to the third aspect, in some implementations of the third aspect, the
transceiver unit is further configured to send a second indication parameter. There is a
correspondence between the second indication parameter and second codeword-to-layer mapping.
[0056] With reference to the third aspect, in some implementations of the third aspect, the
transceiver unit is further configured to send first indication information. The first indication
information indicates whether the first indication parameter is applicable or whether the first
indication parameter needs to be updated.

[0057] With reference to the third aspect, in some implementations of the third aspect, the
transceiver unit is further configured to send second indication information. The second indication
information includes a recommended indication parameter.

[0058] With reference to the third aspect, in some implementations of the third aspect, the
processing unit is configured to determine the correspondence between the first indication
parameter and the first codeword-to-layer mapping based on the first indication parameter. The
processing unit is further configured to determine the first codeword-to-layer mapping based on
the first indication parameter and the correspondence between the first indication parameter and
the first codeword-to-layer mapping.

[0059] With reference to the third aspect, in some implementations of the third aspect, the
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transceiver unit is configured to receive the correspondence between the first indication parameter
and the first codeword-to-layer mapping. The processing unit is further configured to determine
the first codeword-to-layer mapping based on the first indication parameter and the
correspondence between the first indication parameter and the first codeword-to-layer mapping.
[0060] With reference to the third aspect, in some implementations of the third aspect, the
processing unit is further configured to determine the first codeword-to-layer mapping based on
the first indication parameter and the correspondence between the first indication parameter and
the first codeword-to-layer mapping. The correspondence between the first indication parameter
and the first codeword-to-layer mapping is predefined.

[0061] With reference to the third aspect, in some implementations of the third aspect, the
transceiver unit is further configured to receive the first indication parameter sent by a second
communication apparatus.

[0062] With reference to the third aspect, in some implementations of the third aspect, the
codeword-to-layer mapping is mapping from a codeword identifier to a layer identifier or mapping
from a quantity of codewords to a quantity of layers.

[0063] With reference to the third aspect, in some implementations of the third aspect,
indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information.

[0064] With reference to the third aspect, in some implementations of the third aspect,
indication information of the first indication parameter is user-level indication information, user
group-level indication information, or cell-level indication information.

[0065] With reference to the third aspect, in some implementations of the third aspect,
indication information of the correspondence between the first indication parameter and the first
codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

[0066] With reference to the third aspect, in some implementations of the third aspect, the
indication information of the first indication parameter and/or the correspondence is higher layer
signaling or physical layer signaling.

[0067] According to a fourth aspect, a communication apparatus is provided, including: a
processing unit, configured to determine a first indication parameter, where there is a
correspondence between the first indication parameter and codeword-to-layer mapping; and a
transceiver unit, configured to send the first indication parameter to a first communication

apparatus.
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[0068] With reference to the fourth aspect, in some implementations of the fourth aspect, the
first indication parameter includes at least one of the following: a channel feature, a service
characteristic, a communication apparatus capability, or scheduling information.

[0069] With reference to the fourth aspect, in some implementations of the fourth aspect, the
channel feature includes at least one of the following: a channel eigenvalue threshold, a signal-to-
noise ratio threshold, a quantity of antenna ports, a scenario, a location, a channel path feature, a
channel latency feature, or a spectrum.

[0070] With reference to the fourth aspect, in some implementations of the fourth aspect, the
service characteristic includes at least one of the following: coverage, mobility, time sensitivity,
latency, or reliability.

[0071] Services can be classified into different service types based on the service characteristic.
The service type includes at least one of the following: enhanced mobile communication, ultra-
reliable ultra-low latency communication, or machine type communication.

[0072] With reference to the fourth aspect, in some implementations of the fourth aspect, the
communication apparatus capability includes at least one of the following: a maximum quantity
of supported codewords, a maximum quantity of supported layers, or whether dynamic codeword-
to-layer mapping is supported.

[0073] With reference to the fourth aspect, in some implementations of the fourth aspect, the
scheduling information includes at least one of the following: a modulation scheme, a code rate, a
transport block size, or a layer identifier.

[0074] With reference to the fourth aspect, in some implementations of the fourth aspect, the
transceiver unit is further configured to send the correspondence to the first communication
apparatus.

[0075] With reference to the fourth aspect, in some implementations of the fourth aspect, the
transceiver unit is further configured to receive a second indication parameter sent by the first
communication apparatus. There is a correspondence between the second indication parameter and
second codeword-to-layer mapping.

[0076] With reference to the fourth aspect, in some implementations of the fourth aspect, the
transceiver unit is further configured to receive first indication information sent by the first
communication apparatus. The first indication information indicates whether the first indication
parameter is applicable or whether the first indication parameter needs to be updated.

[0077] With reference to the fourth aspect, in some implementations of the fourth aspect, the
transceiver unit is further configured to receive second indication information sent by the first
communication apparatus. The second indication information includes a recommended indication

parameter.
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[0078] With reference to the fourth aspect, in some implementations of the fourth aspect, the
codeword-to-layer mapping is mapping from a codeword identifier to a layer identifier or mapping
from a quantity of codewords to a quantity of layers.

[0079] With reference to the fourth aspect, in some implementations of the fourth aspect,
indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information.

[0080] With reference to the fourth aspect, in some implementations of the fourth aspect,
indication information of the first indication parameter is user-level indication information, user
group—level indication information, or cell-level indication information.

[0081] With reference to the fourth aspect, in some implementations of the fourth aspect,
indication information of the correspondence between the first indication parameter and the first
codeword-to-layer mapping is user-level indication information, user group-level indication
information, or cell-level indication information.

[0082] With reference to the fourth aspect, in some implementations of the fourth aspect, the
indication information of the first indication parameter and/or the correspondence is higher layer
signaling or physical layer signaling.

[0083] According to a fifth aspect, a communication apparatus is provided, including a
processor. The processor is coupled to a memory, and the processor is configured to execute a
computer program or instructions, to enable the communication apparatus to perform the method
according to any one of the first aspect and the possible implementations of the first aspect, or
enable the communication apparatus to perform the method according to any one of the second
aspect and the possible implementations of the second aspect.

[0084] According to a sixth aspect, a communication apparatus is provided, including a logic
circuit and an input/output interface. The logic circuit is configured to execute a computer program
or instructions, to enable the communication apparatus to perform the method according to any
one of the first aspect and the possible implementations of the first aspect, or enable the
communication apparatus to perform the method according to any one of the second aspect and
the possible implementations of the second aspect.

[0085] According to a seventh aspect, a computer-readable storage medium is provided,
including a computer program or instructions. When the computer program or the instructions are
run on a computer, the computer is enabled to perform the method according to any one of the first
aspect and the possible implementations of the first aspect, or the computer is enabled to perform

the method according to any one of the second aspect and the possible implementations of the
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[0086] According to an eighth aspect, a computer program product is provided, including
instructions. When the instructions are run on a computer, the computer is enabled to perform the
method according to any one of the first aspect and the possible implementations of the first aspect,
or the computer is enabled to perform the method according to any one of the second aspect and

the possible implementations of the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0087] FIG. 1 is a diagram of an architecture of a communication system applicable to an
embodiment of this application;

[0088] FIG. 2 is an interaction diagram of a communication method according to an
embodiment of this application;

[0089] FIG. 3 is an interaction diagram of another communication method according to an
embodiment of this application;

[0090] FIG. 4 is an interaction diagram of still another communication method according to
an embodiment of this application;

[0091] FIG. 5 is an interaction diagram of yet another communication method according to an
embodiment of this application;

[0092] FIG. 6 is a schematic block diagram of a communication apparatus 600 according to
an embodiment of this application;

[0093] FIG. 7 is a schematic block diagram of another communication apparatus 700
according to an embodiment of this application; and

[0094] FIG. 8 is a schematic block diagram of still another communication apparatus 800

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0095] The following describes technical solutions in embodiments of this application with
reference to accompanying drawings.

[0096] The technical solutions in embodiments of this application may be applied to various
communication systems, for example, a global system for mobile communications (global system
for mobile communications, GSM), a code division multiple access (code division multiple access,
CDMA) system, a wideband code division multiple access (wideband code division multiple
access, WCDMA) system, a general packet radio service (general packet radio service, GPRS), a

long term evolution (long term evolution, LTE) system, an LTE frequency division duplex
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(frequency division duplex, FDD) system, an LTE time division duplex (time division duplex,
TDD), a universal mobile telecommunications system (universal mobile telecommunications
system, UMTS), a worldwide interoperability for microwave access (worldwide interoperability
for microwave access, Wi-MAX) communication system, a 5th generation (5th generation, 5G)
system or new radio (new radio, NR), a future 6th generation (6th generation, 6G) system, inter-
satellite communication system, and a satellite communication system. The satellite
communication system includes a satellite base station and a terminal device. The satellite base
station provides a communication service for the terminal device. The satellite base station may
also communicate with a base station. The satellite may serve as a base station, or may serve as a
terminal device. The satellite may be an uncrewed aerial vehicle, a hot air balloon, a low-orbit
satellite, a medium-orbit satellite, a high-orbit satellite, or the like. The satellite may also refer to
a non-terrestrial base station, a non-terrestrial device, or the like.

[0097] Embodiments of this application are applicable to both a homogeneous network
scenario and a heterogeneous network scenario. In addition, a transmission reception point is not
limited. Coordinated multipoint transmission may be performed between macro base stations,
between micro base stations, or between a macro base station and a micro base station.
Embodiments of this application are applicable to both an FDD system/a TDD system.
Embodiments of this application are applicable to both a low-frequency scenario (sub 6G) and a
high-frequency scenario (above 6 GHz), terahertz, optical communication, or the like.
Embodiments of this application are not only applicable to communication between a network
device and a terminal, but also applicable to communication between network devices,
communication between terminals, and communication of an internet of vehicles, an internet of
things, an industrial internet, and the like.

[0098] The terminal in embodiments of this application may be a device having a wireless
transceiver function, and may be specifically user equipment (user equipment, UE), an access
terminal, a subscriber unit (subscriber unit), a subscriber station, a mobile station (mobile station),
a remote station, a remote terminal, a mobile device, a user terminal, a wireless communication
device, a user agent, or a user apparatus. Alternatively, the terminal device may be a satellite phone,
a cellular phone, a smartphone, a wireless data card, a wireless modem, a machine type
communication device, a cordless phone, a session start protocol (session initiation protocol, SIP)
phone, a wireless local loop (wireless local loop, WLL) station, or a personal digital assistant
(personal digital assistant, PDA) station, a handheld device having a wireless communication
function, a computing device or another processing device connected to a wireless modem, a
vehicle-mounted device, a communication device carried on a high-altitude aircraft, a wearable

device, an uncrewed aerial vehicle, a robot, a terminal in device-to-device communication (device-
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to-device, D2D), a terminal in vehicle to everything (vehicle to everything, V2X), a virtual reality
(virtual reality, VR) terminal device, an augmented reality (augmented reality, AR) terminal device,
a wireless terminal in industrial control (industrial control), a wireless terminal in self driving (self
driving), a wireless terminal in telemedicine (remote medical), a wireless terminal in a smart grid
(smart grid), a wireless terminal in transportation safety (transportation safety), a wireless terminal
in a smart city (Smart city), a wireless terminal in a smart home (smart home), a terminal device in
an evolved communication network after 5G, or the like. This is not limited in embodiments of
this application.

[0099] In embodiments of this application, an apparatus configured to implement a function
of the terminal device may be a terminal device, or may be an apparatus that can support the
terminal device in implementing the function, for example, a chip system. The apparatus may be
mounted in the terminal device or used together with the terminal device. In embodiments of this
application, the chip system may include a chip, or may include the chip and another discrete
component.

[00100] The network device in embodiments of this application is a device having a wireless
transceiver function, and is configured to communicate with the terminal device. The access
network device may be a node in a radio access network (radio access network, RAN), and may
also be referred to as a base station or may be referred to as a RAN node. The access network
device may be an evolved NodeB (evolved NodeB, eNB or eNodeB) in LTE, a base station in a
5G network, for example, a gNodeB (gNB), a base station in an evolved public land mobile
network (public land mobile network, PLMN) after 5G, a broadband network service gateway
(broadband network gateway, BNG), an aggregation switch, a 3rd generation partner project (3rd
generation partnership project, 3GPP) access devices, or the like.

[00101] The network device in embodiments of this application may further include base
stations in various forms, for example, a macro base station, a micro base station (also referred to
as a small cell), a relay station, an access node in a Wi-Fi system, a transmission reception point
(transmitting and receiving point, TRP), a transmission point (transmitting point, TP), a mobile
switching center, and a device that undertakes a base station function in device-to-device (device-
to-device, D2D), vehicle-to-everything (vehicle-to-everything, V2X), and machine-to-machine
(machine-to-machine, M2M) communication, and may further include a central unit (central unit,
CU) and a distributed unit (distributed unit, DU) in a cloud access network (cloud radio access
network, C-RAN) system, and a network device in an NTN communication system. This is not
specifically limited in embodiments of this application.

[00102] In embodiments of this application, an apparatus configured to implement a function

of the network device may be a network device, or may be an apparatus that can support the
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network device in implementing the function, for example, a chip system. The apparatus may be
mounted in the network device or used together with the network device. In embodiments of this
application, the chip system may include a chip, or may include the chip and another discrete
component.

[00103] FIG. 1 is a diagram of an architecture of a communication system applicable to an
embodiment of this application. The communication system includes a terminal device and a
network device. Quantities of terminal devices and network devices included in the
communication system are not limited in this embodiment of this application. The diagram shown
in FIG. 1 is merely used as an example for description, and cannot limit an actual application scope
of the technical solutions in embodiments of this application. The terminal device shown in FIG.
1 may be any one of the terminal devices listed above, and the network device may also be any
one of the network devices listed above.

[00104] The following briefly describes related technical terms in embodiments of this
application.

[00105] 1. Codeword

[00106] The codeword (codeword, CW) is a data stream obtained by inserting a cyclic
redundancy check (cyclic redundancy check, CRC) in a transport block (transmission block, TB)
sent in a transmission time interval (transmission time interval, TTI), performing code block
segmentation, inserting a CRC into each code block, performing channel coding, and performing
rate matching. One codeword corresponds to one transport block. Through scrambling, modulation,
and layer mapping, a codeword is mapped to a plurality of layers for parallel sending (where the
layer may also be understood as a stream).

[00107] 2. Codeword-to-layer mapping

[00108] The codeword-to-layer mapping (codeword-to-layer mapping) represents a layer
mapping relationship between a codeword and a layer. To implement spatial multiplexing, the
"layer" is used to map a modulation symbol of the codeword to different transmit layers. A quantity
of layers is equal to a quantity of data streams that can be independently used for parallel
transmission. A quantity of codewords is less than or equal to the quantity of layers, and the
quantity of layers is less than or equal to a quantity of transmit antennas.

[00109] A table of the codeword-to-layer mapping is predefined in 3GPP TS 38.211 V17.0.0,
as shown in Table 1. The terminal device and the network device may obtain the codeword-to-
layer mapping by querying the table, to be specific, map a complex modulation symbol of each to-

be-transmitted codeword to one or more layers. Complex modulation symbols

di(0), ...,dq(Ms(;fr%b — 1) of a codeword q are mapped to layers x(i) = [x°() .. x*"'(D]",
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where i =0,1,..., MY — 1, v represents a quantity of layers, and M>*' represents a quantity
symb symb

of modulation symbols on each layer. The complex modulation symbols of the codeword g are
evenly mapped to the v layers in order. The predefined codeword-to-layer mapping table is used
for both uplink and downlink transmission, but maximum quantities of supported layers in the
uplink and downlink transmissions are different. The downlink transmission supports a maximum
of two codewords and eight layers. The uplink transmission supports a maximum of one codeword

and four layers.

Table 1 Codeword-to-layer mapping for spatial multiplexing

Quantity of layers | Quantity of codewords | Codeword-to-layer mapping, where i=0, 1, ...,

layer
lV[symb -1

1 1 X0(1)=d°(})
Moy =My
2 1 x0(i)=0(2i)

xL(i)=d°(2i+1)

Moy =My /2

3 1 x0(i)=0(3i)

xL(i)=0°(3i+1)
*2(1)=d°(3i+2)

Mgy =My /3

4 1 x0(i)=0(4i)

xL(i)=d°(4i+1)
x2(i)=0°(4i+2)
x3(i)=d°(4i+3)

My =My /4

5 2 x0(i)=0(2i)

xL(i)=d°(2i+1)

x2(i)=d*(3i)

x3(i)=d%(3i+1)
X4(i)=d*(3i+2)

Moy =Myt /2= My /3

6 2 x0(1)=d°(3i)
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Quantity of layers

Quantity of codewords

Codeword-to-layer mapping, where i=0, 1, ...,

layer
Msymb -1

x1(1)=d°(3i+1)
x2(i)=0°(3i+2)
x3(i)=d*(3i)

x4(i)=d%(3i+1)
x5(i)=d%(3i+2)

l
Ms;lzjr/rlelrzngmb/SzMslymb/g

x0(1)=d°(3i)

xL(i)=0°(3i+1)
x2(i)=0°(3i+2)
x3(i)=d(4i)

x4(i)=d'(4i+1)
x5(i)=d*(4i+2)
x5(i)=d1(4i+3)

l
Moy =Mty /3= My, /4

X0(i)=d°(4i)

xL(i)=d°(4i+1)
x2(i)=d°(4i+2)
x3(i)=d°(4i+3)
X4(i)=d(4i)

x5(i)=d (4i+1)
x5(i)=d1(4i+2)
X7 (i)=d"(4i+3)

l _ —
Ms;}r}nebr_ngmb/‘l’_Mslymb/‘l’

[00110]

enlarged, the MIMO system further increases a quantity of data streams for parallel transmission.
A quantity of data streams that can be supported by the MIMO system may increase to hundreds,
and a quantity of terminal devices that can be supported also increases sharply. However, the
foregoing codeword-to-layer mapping cannot support transmission of more than four layers
(uplink)/eight layers (downlink). In addition, the codeword-to-layer mapping is fixed. To be
specific, for a quantity of layers, a quantity of codewords that can be mapped to the layers is fixed,

and all terminal devices use fixed mapping at all moments. This severely affects system capacity

As a scale of transmit antennas and receive antennas of a MIMO system is gradually
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performance of the MIMO system in a scenario in which a performance difference between
streams of the terminal devices is large or in a scenario in which a performance difference between
streams at different moments is large. In general, an existing codeword-to-layer mapping
relationship cannot meet a requirement of the gradually enlarged scale of the transmit antennas
and receive antennas of the MIMO system.

[00111] Due to the foregoing technical problem, embodiments of this application provide a
communication method and a communication apparatus, to dynamically adjust and/or indicate
codeword-to-layer mapping. For example, a terminal device may use different codeword-to-layer
mapping at different moments. For another example, different terminal devices may use different
codeword-to-layer mapping at a same moment. Therefore, in a scenario in which a performance
difference between streams of the terminal devices is large or a scenario in which a performance
difference between streams at the different moments is large, different codeword-to-layer mapping
may be used, and transmission of more streams may also be supported, so that the codeword-to-
layer mapping can meet a requirement of a gradually enlarged scale of transmit antennas and
receive antennas of a MIMO system.

[00112] The following describes the communication method according to embodiments of this
application with reference to the accompanying drawings.

[00113] FIG. 2 is an interaction diagram of a communication method according to an
embodiment of this application. The method #200 includes the following steps.

[00114] S210: A second communication apparatus determines a first indication parameter,
where there is a correspondence between the first indication parameter and codeword-to-layer
mapping.

[00115] In this embodiment of this application, descriptions of a technical solution for a
codeword may be applied to a transport block, a code block, or a data block. For example, the
codeword may be replaced with the transport block, the code block, or the data block. Descriptions
of a technical solution for a layer may also be applied to a stream or a rank. For example, the layer
may be replaced with the stream or the rank. The codeword-to-layer mapping may also be
understood as similar expressions such as codeword-to-stream mapping, transport block-to-layer
mapping, transport block-to-stream mapping, quantity of codewords-to-quantity of layers mapping,
and codeword identifier-to-layer identifier mapping.

[00116] In this embodiment of this application, the foregoing codeword-to-layer mapping may
include a codeword-to-layer mapping table, or may include a specific row or column in the
codeword-to-layer mapping table. Therefore, that there is a correspondence between the first
indication parameter and codeword-to-layer mapping may be understood as that there is a

correspondence between the first indication parameter and the codeword-to-layer mapping table,
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or may be understood as that there is a correspondence between the first indication parameter and
the specific row or column in the codeword-to-layer mapping table. Understanding of the
correspondence between the first indication parameter and the codeword-to-layer mapping is not
limited in this embodiment of this application.

[00117] For ease of description, in this embodiment of this application, an example in which
there is the correspondence between the first indication parameter and the codeword-to-layer
mapping table is used to describe technical solutions in embodiments of this application. However,
a technical solution in which there is the correspondence between the first indication parameter
and the specific row or column in the codeword-to-layer mapping table (where the mapping table
may be the existing Table 1, or may be Table 2, Table 3, or another table in embodiments of this
application) is not excluded. In addition, the two technical solutions are the same or similar.
Therefore, in this embodiment of this application, the technical solution in which there is the
correspondence between the first indication parameter and the specific row or column in the
codeword-to-layer mapping table is not described in detail, and the correspondence between the
first indication parameter and the codeword-to-layer mapping table is mainly described.

[00118] Specifically, the first indication parameter determined by the second communication
apparatus is determined by the second communication apparatus in indication parameters, and the
indication parameters include at least two candidate values of the first indication parameter. In
other words, the second communication apparatus determines the first indication parameter in a
plurality of candidate values of the indication parameters. Descriptions are further provided below.
[00119] Optionally, the indication parameter may be predefined, or may be indicated by the
second communication apparatus to a first communication apparatus.

[00120] Ina possible implementation, the first indication parameter includes at least one of the
following: a channel feature, a service characteristic, a communication apparatus capability,
scheduling information, or the like.

[00121] Specifically, the channel feature can represent performance of a stream and a difference
between streams, the service characteristic can represent a requirement of a communication service,
the communication apparatus capability can represent a processing capability of the
communication apparatus, and the scheduling information can represent communication quality.
The first indication parameter significantly affects a codeword-to-layer mapping relationship. In a
scenario in which first indication parameters of terminal devices differ greatly or in a scenario in
which first indication parameters at different moments differ greatly, a communication capability
can be improved by using different codeword-to-layer mapping.

[00122] Specifically, when the first indication parameter includes the channel feature, the first

indication parameter may include at least one of the channel feature. When the first indication
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parameter includes the service characteristic, the first indication parameter may include at least
one of the service characteristic. When the first indication parameter includes the communication
apparatus capability, the first indication parameter may include at least one of the communication
apparatus capability. When the first indication parameter includes the scheduling information, the
first indication parameter may include at least one of the scheduling information. The following
specifically describes the first indication parameter.

[00123] For example, the channel feature includes at least one of the following: a channel
eigenvalue threshold, a signal-to-noise ratio threshold, a quantity of antenna ports, a scenario, a
location, a channel path feature, a channel latency feature, or a spectrum. The first indication
parameter may include at least one of the channel eigenvalue threshold, the signal-to-noise ratio
threshold, the quantity of antenna ports, the scenario, the location, the channel path feature, the
channel latency feature, the spectrum, or the like. The indication parameter may include at least
one of the channel eigenvalue threshold, the signal-to-noise ratio threshold, the quantity of antenna
ports, the scenario, the location, the channel path feature, the channel latency feature, the spectrum,
or the like. The service characteristic includes at least one of the following: coverage, mobility,
time sensitivity, transmission latency, or reliability. The first indication parameter may include at
least one of the coverage, the mobility, the time sensitivity, the transmission latency, the reliability,
or the like. The indication parameter may include at least one of the coverage, the mobility, the
time sensitivity, the transmission latency, the reliability, or the like. The communication apparatus
capability includes at least one of the following: a maximum quantity of supported codewords, a
maximum quantity of supported layers, or whether dynamic codeword-to-layer mapping is
supported. The first indication parameter may include at least one of the maximum quantity of
supported codewords, the maximum quantity of supported layers, whether the dynamic codeword-
to-layer mapping is supported, or the like. The indication parameter may include at least one of
the maximum quantity of supported codewords, the maximum quantity of supported layers,
whether the codeword-to-layer dynamic mapping is supported, or the like. The scheduling
information includes at least one of the following: a modulation scheme, a code rate, a transport
block size (transport block size, TBS), or a layer identifier. The first indication parameter may
include at least one of the modulation scheme, the code rate, the transport block size, the layer
identifier, or the like. The indication parameter may include at least one of the modulation scheme,
the code rate, the transport block size, the layer identifier, or the like.

[00124] In this embodiment of this application, services can be classified into different service
types based on the service characteristic. The first communication apparatus or the second
communication apparatus determines the codeword-to-layer mapping based on the service

characteristic, and may further determine the codeword-to-layer mapping based on a service type.
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Specifically, the first indication parameter may include the service type. The indication parameter
may include the service type. The indication parameter may include at least two of enhanced
mobile broadband (enhanced mobile broadband, eMBB), ultra-reliable low-latency
communication (ultra-reliable and low latency communications, URLLC), machine type
communication (machine type communication, MTC), or the like.

[00125] Specifically, when the first indication parameter includes the time sensitivity, the first
indication parameter may include at least one of the time sensitivity. When the first indication
parameter includes the reliability, the first indication parameter may include at least one of the
reliability. When the first indication parameter includes the location, the first indication parameter
may include at least one of the location. When the first indication parameter includes the channel
path feature, the first indication parameter may include at least one of the channel path feature.
The following specifically describes the first indication parameter.

[00126] The time sensitivity includes at least one of the following: execution time or response
time. Specifically, the first indication parameter may include at least one of the execution time, the
response time, or the like. The indication parameter may include at least one of the execution time,
the response time, or the like.

[00127] The reliability includes at least one of the following: validity, availability, accuracy,
integrity, robustness, or scalability. The first indication parameter may include at least one of the
validity, the availability, the accuracy, the integrity, the robustness, the scalability, or the like. The
indication parameter may include at least one of the validity, the availability, the accuracy, the
integrity, the robustness, the scalability, or the like.

[00128] The location includes at least one of the following: a location of the first
communication apparatus, a location of the second communication apparatus, a distance between
the first communication apparatus and the second communication apparatus, a speed of the first
communication apparatus, a speed of the second communication apparatus, a relative speed
between the first communication apparatus and the second communication apparatus, or the like.
The first indication parameter may include at least one of the location of the first communication
apparatus, the location of the second communication apparatus, the distance between the first
communication apparatus and the second communication apparatus, the speed of the first
communication apparatus, the speed of the second communication apparatus, the relative speed
between the first communication apparatus and the second communication apparatus, or the like.
The indication parameter may include at least one of the location of the first communication
apparatus, the location of the second communication apparatus, the distance between the first
communication apparatus and the second communication apparatus, the speed of the first

communication apparatus, the speed of the second communication apparatus, the relative speed
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between the first communication apparatus and the second communication apparatus, or the like.
[00129] The channel path feature may include at least one of the following: a quantity of paths,
a quantity of path clusters, a path angle distribution status, a path cluster angle distribution status,
or the like. The first indication parameter may include at least one of the quantity of paths, the
quantity of path clusters, the path angle distribution status, the path cluster angle distribution status,
or the like. The indication parameter may include at least one of the quantity of paths, the quantity
of path clusters, the path angle distribution status, the path cluster angle distribution status, or the
like.

[00130] Achannel eigenvalue in the channel eigenvalue threshold is an eigenvalue of a channel
on an antenna port. A signal-to-noise ratio in the signal-to-noise ratio threshold is a signal-to-noise
ratio of the channel on the antenna port. The channel on the antenna port may be a channel that is
not precoded or beamformed on the antenna port, or may be a channel that is precoded or
beamformed on the antenna port.

[00131] When the first indication parameter includes the channel eigenvalue threshold, it may
be understood that the first indication parameter includes at least one of a channel eigenvalue
threshold, a signal power threshold, a signal energy threshold, a reference signal received power
(reference signal received power, RSRP) threshold, or the like. When the indication parameters
include the channel eigenvalue threshold, it may be understood that the indication parameter
includes at least one of the channel eigenvalue threshold, the signal power threshold, the signal
energy threshold, the reference signal received power (reference signal received power, RSRP)
threshold, or the like.

[00132] When the first indication parameter includes the signal-to-noise ratio threshold, it may
be understood that the first indication parameter includes at least one of a signal-to-noise ratio
(signal-to-noise ratio, SNR) threshold, a signal to interference plus noise ratio (signal to
interference & noise ratio, SINR) threshold, or the like. When the indication parameters include
the signal-to-noise ratio threshold, it may be understood that the indication parameter includes at
least one of the signal-to-noise ratio (signal-to-noise ratio, SNR) threshold, the signal to
interference plus noise ratio (signal to interference & noise ratio, SINR) threshold, or the like.
[00133] When the first indication parameter includes the quantity of antenna ports, it may be
understood that the first indication parameter includes at least one of: a quantity of ports configured
for a channel state information reference signal (channel state information reference signal, CSI-
RS) resource, a quantity of ports configured for a sounding reference signal (sounding reference
signal, SRS) resource, a quantity of ports configured for a demodulation reference signal
(demodulation reference signal, DMRS) resource, a quantity of receive antenna ports, a quantity

of transmit antenna ports, a maximum quantity of receive antenna ports, a maximum quantity of
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transmit antenna ports, or the like. When the indication parameters include the quantity of antenna
ports, it may be understood that the indication parameter includes at least one of: the quantity of
ports configured for the channel state information reference signal (channel state information
reference signal, CSI-RS) resource, the quantity of ports configured for the sounding reference
signal (sounding reference signal, SRS) resource, the quantity of ports configured for the
demodulation reference signal (demodulation reference signal, DMRS) resource, the quantity of
receive antenna ports, the quantity of transmit antenna ports, the maximum quantity of receive
antenna ports, the maximum quantity of transmit antenna ports, or the like.

[00134] When the first indication parameter includes the layer identifier, it may be understood
that the first indication parameter includes at least one of a start layer identifier, an end layer
identifier, and the like. When the indication parameters include the layer identifier, it may be
understood that the indication parameter includes at least one of the start layer identifier, the end
layer identifier, or the like. The layer identifier may be any non-negative integer less than or equal
to the maximum quantity of supported layers.

[00135] When the first indication parameter includes a frequency range, it may be understood
that the first indication parameter includes at least one of a spectrum, a frequency band, a frequency
channel number, a frequency range, a frequency, or the like. When the indication parameter
includes the frequency range, it may be understood that the indication parameter includes at least
one of the spectrum, the band, the frequency channel number, the frequency range, the frequency,
or the like.

[00136] Specifically, when the indication parameter is any one of the transmission latency, the
scenario, the channel path feature, the channel latency feature, the modulation scheme, the
reliability, the frequency, or the code rate, the following specifically describes candidate values
included in the indication parameter. When the indication parameter includes at least two of the
transmission latency, the scenario, the channel path feature, the channel latency feature, the
modulation scheme, the reliability, the frequency, the code rate, or the like, a candidate value
included in the indication parameter is a combination of candidate values included in a plurality
of indication parameters. Details are not described below again.

[00137] When the indication parameter is the transmission latency, the indication parameters
include at least two of ultra-low transmission latency, low transmission latency, high transmission
latency, ultra-high transmission latency, and the like. The indication parameter includes at least
two of (0, 0.1], (0.1 ms, 3 ms], (3 ms, 30 ms], (30 ms, «], or the like.

[00138] When the indication parameter is the scenario, the indication parameter includes at least
two of outdoor (outdoor), indoor (indoor), an urban microcell (urban microcell, UMi), an urban

macrocell (urban macrocell, UMa), a suburban/rural macrocell (rural macrocell, RMa), a street
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(street), an office (indoor-office), a factory (indoor factory, InF), a vehicle (vehicle), and the like.
[00139] When the indication parameter is the channel path feature, the indication parameter
includes at least two of a line of sight (line of sight, LOS), a non-line of sight (non-line of sight,
NLOS), and the like.

[00140] When the indication parameter is the channel latency feature, the indication parameter
includes at least two of high latency, medium latency, low latency, ultra-low latency, and the like.
For example, the high latency is (1000 ns, «], the medium latency is (100 ns, 1000 ns], the low
latency is (10 ns, 100 ns], and the ultra-low latency is (0 ns, 10 ns].

[00141] When the indication parameter is the mobility, the indication parameter includes at least
two of ultra-low mobility, low mobility, high mobility, ultra-high mobility, and the like. For
example, the ultra-low mobility is (0, 10 km/h], the low mobility is (10 km/h, 50 km/h], the high
mobility is (50 km/h, 200 km/h], and the ultra-high mobility is (200 km/h, o].

[00142] When the indication parameter is the modulation scheme, the indication parameter
includes at least two of quadrature phase shift keying (quadrature phase shift keying, QPSK), 64
quadrature amplitude modulation (quadrature amplitude modulation, QAM), 256QAM,
1024QAM, or the like.

[00143] When the indication parameters include the frequency range (which may also be
understood as the spectrum, the frequency band, the frequency channel number, the frequency
range, or the frequency), the indication parameter includes at least two of a low frequency, a high
frequency, a millimeter wave, terahertz, and the like. Alternatively, the indication parameter
includes at least two of 3.5 GHz, 39 GHz, 300 GHz, or the like.

[00144] When the indication parameter is the reliability, the indication parameter includes at
least two of low reliability, high reliability, ultra-high reliability, and the like. Alternatively, the
indication parameter includes at least two of 99.9999999%, 99.99999%, 99.999%, and the like.
[00145] When the indication parameter includes the bit rate, the indication parameter includes
at least two of an ultra-high bit rate, a high bit rate, a medium bit rate, a low bit rate, an ultra-low
bit rate, and the like. Alternatively, the indication parameter includes at least two of (0.8, 0.94],
(0.6, 0.8], (0.4, 0.6], (0.2, 0.4], (0, 0.2], or the like.

[00146] The foregoing content is merely used as an example for understanding, and not all
possibilities are listed in detail in this embodiment of this application. For an indication parameter
that is not listed, refer to the foregoing listed content.

[00147] For example, when the indication parameter includes the transmission latency, the
scenario, the channel path feature, the channel latency feature, the modulation scheme, the
reliability, the frequency, the code rate, or the like, the first indication parameter may be a specific

value or type of any one of the foregoing parameters. For example, when the indication parameter
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is the transmission latency, the first indication parameter may be the low transmission latency;
when the indication parameter is the scenario, the first indication parameter may be the outdoor;
or when the indication parameter is the modulation scheme, the first indication parameter may be
the QPSK. Alternatively, the first indication parameter may be a combination of specific values or
types of a plurality of parameters in the foregoing parameters. For example, when the indication
parameter is the transmission latency and the reliability, the first indication parameter may be the
low transmission latency and the ultra-high reliability.

[00148] It may be understood that the first indication parameter may be understood as a specific
indication parameter in the indication parameters. For example, when the indication parameter is
the transmission latency, the indication parameter includes at least two of the ultra-low
transmission latency, the low transmission latency, the high transmission latency, the ultra-high
transmission latency, and the like, and the first indication parameter may be the low transmission
latency. When the indication parameter is the scenario, the indication parameter includes at least
two of the outdoor (outdoor), the indoor (indoor), the urban microcell (urban microcell, UMi), the
urban macrocell (urban macrocell, UMa), the suburban/rural macro cell (rural macrocell, RMa),
the street (street), the office (indoor-office), the factory (indoor factory, InF), the vehicle (vehicle),
and the like, and the first indication parameter may be the outdoor. When the indication parameter
is the modulation scheme, the indication parameter includes at least two of the quadrature phase
shift keying (quadrature phase shift keying, QPSK), the 64 quadrature amplitude modulation
(quadrature amplitude modulation, QAM), the 256QAM, the 1024QAM, or the like. When the
indication parameter is the modulation scheme, the first indication parameter may be the QPSK.
When the indication parameter is the transmission latency and the reliability, the indication
parameter includes the low transmission latency and the ultra-high reliability, the high
transmission latency and the ultra-high reliability, the low transmission latency and the low
reliability, and the high transmission latency and the low reliability, and the first indication
parameter may be the low transmission latency and the ultra-high reliability. An example is
described herein, and details are not described below.

[00149] Different candidate values in indication parameters usually correspond to different
codeword-to-layer mapping. In other words, there are different correspondences between the
different candidate values in the indication parameters and the codeword-to-layer mapping. The
indication parameters include at least two candidate values, and there are at least two
correspondences between the indication parameters and the codeword-to-layer mapping, where
the correspondences include the correspondence between the first indication parameter and the
codeword-to-layer mapping. For example, the candidate values in the indication parameters

include {#A, #B}, and the correspondences between the indication parameters and the codeword-
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to-layer mapping are as follows: An indication parameter #A corresponds to codeword-to-layer
mapping #A1, and an indication parameter #B corresponds to codeword-to-layer mapping #B1.
The codeword-to-layer mapping #A1 may be at least two columns or at least two rows in Table 2.
The codeword-to-layer mapping #B1 may be at least two columns or at least two rows in Table 3.
It can be learned from the foregoing correspondences between the indication parameters and the
codeword-to-layer mapping and/or the correspondence between the first indication parameter and
the codeword-to-layer mapping that the codeword-to-layer mapping of the first indication
parameter #A is #Al. A manner in which the first communication apparatus determines the
correspondences between the indication parameters and the codeword-to-layer mapping and/or the
correspondence between the first indication parameter and the codeword-to-layer mapping is
described in S230. Details are not described herein again.

[00150] As shown in Table 2 or Table 3, the 1% column is a quantity of layers, the 2" column is
a quantity of codewords, the 3™ column describes codeword-to-layer mapping 1, and the 4™
column describes codeword-to-layer mapping 2.

[00151] Specifically, the 3™ column describes each codeword-to-layer mapping. The 4™ column
describes mapping from a complex modulation symbol of each codeword to a complex modulation
symbol of a layer. There is a correspondence between the 3™ column and the 4™ column, and one
column may be deduced based on the other column. For a specific deduction, refer to Table 2 or
Table 3.

[00152] Table 2 shows the codeword-to-layer mapping #A1 corresponding to the indication
parameter #A, and Table 3 shows the codeword-to-layer mapping #B1 corresponding to the
indication parameter #B. Table 2 or Table 3 may also be understood as codeword-to-layer mapping
corresponding to a quantity n of layers, where 1<n<L. n layers are mapped to Cn codewords, as
shown in the 1% column and the 2" column in the table. Layer identifiers are [0, 1, ...,n-1], and
codeword identifiersare [0, 1, ..., C, — 1]. The 3" column describes mapping from each codeword
in the Cn codewords to the layer identifiers. Identifiers of layers to which a codeword q is mapped
are [Ng_; +1,..,Ng]. A quantity of layers to which first g+1 codewords are mapped is Ng' + 1,
where 0 < N¢ <n-—1 and 0 <q < C, — 1. A quantity of the layers to which the codeword g
ismapped is Mj = Ni — Nj_;,where Ny = -1, N¢ _; =n—1,and 0<q<C,— 1. The 4"
column describes mapping from a complex modulation symbol of each codeword in the C,
codewords to a complex modulation symbol of a layer. Complex modulation symbols

d1(0), ...,dq(Vqumb—l) of the codeword g are mapped to modulation symbols x(i) =

[xNa-1+1(q) .., XN:?(i)]T of the layer, where i =0,1,...,V'?° -1, and V2

s Veymp symb 15 @ total

quantity of modulation symbols of the codeword g.
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[00153] In Table 2, the modulation symbols of the codeword q are evenly and equally mapped

layer v b
sym
V a4 — Sy

symb T M7 '

to Mg layers. Therefore, a quantity of modulation symbols on each layer is

Specifically, all the modulation symbols of the codeword q are grouped, each group includes Mg

layer

modulation symbols, V-~ groups are obtained, and the modulation symbols in each group are

separately mapped to the Mg layers. In this manner, the modulation symbols in each group are
separately mapped to each layer, as shown below:

xNa-11(j) = d9(MD * i),

xNa-1+2(j) = d4(M2 *i + 1), ..., and

xNa (i) = dI(MY =i+ M2 — 1),

where i = 0,1, ...,ngf‘,flzr —1.
[00154] It may be understood that, in this embodiment of this application, codeword-to-layer
mapping is described by using an example in which the modulation symbols are evenly allocated.
Alternatively, in the codeword-to-layer mapping, the modulation symbols may be unevenly
allocated. For example, a part of modulation symbols of each codeword are allocated only to a part
of layers of the codeword, and another part of the modulation symbols are allocated only to another
part of the layers of the codeword. For descriptions of Table 3, refer to the descriptions of Table 2.
Details are not described herein again.
[00155] A quantity of candidate values of the indication parameters is not limited in this
embodiment of this application. In this embodiment of this application, an example in which the
quantity of candidate values of the indication parameters is 2 is used to describe the
correspondence between the first indication parameter and the codeword-to-layer mapping. For a
technical solution in which the quantity of candidate values is greater than 2, refer to this

embodiment of this application.

Table 2 Codeword-to-layer mapping #A1 corresponding to the indication parameter #A

Quantity | Quantity of | Codeword-to-layer | Codeword-to-layer mapping 2, where i =
i l
of layers | codewords | mapping 1 0,1, ---'Vs%‘i’: -1
1 1 CWo: [0] x0(0) = d°(0) Vi = Vo
n Cy CW,: [0, ..., NJ'] x0(i) = d°(M§ = 0),
x1(@()=d°MB =i+ 1), ...,
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Quantity | Quantity of | Codeword-to-layer | Codeword-to-layer mapping 2, where i =
of layers | codewords | mapping 1 0,1, __’Vsl%%r -1
CWy: [NZ, xNO (i) = dO(MP * i + M — 1)
+1,..,NY
xNa-1+1(j) = d(Mp * i),
CWep-1:ING—2 + | xNi-a¥2(4) = ga(M2 + i + 1), ...,
Leon=1] xNa (i) = d9(MB * i + M§ — 1)
where 0 < q <
L OSNE = as (v, )
n—1,and q= N
0L Ce1 xNen-2¥2(j) = =1 (MR _y * i+ 1), ...,
X"H0) = dTH (MR, x i+ MR, — 1)
The quantity of layers of the codeword q is
Mg = N — Ng-,, where N*; = —1 and
N¢, _; = n— 1. The quantity of layers to
which the first q+1 codewords are mapped is
NP+ 1.
plaver _ m e Veymb = g;'ln_lll)
symb MD M3 Mg,
where 0<qg<C,—1, 0<N}<n-—1,
and q=0,1,...,C, —1
L Cy CWy: [0, ..., N&] x0(i) = d°(M§ * 0),

CWg: [N§—y
+1,..,N}]

CWe, —1: [N, —2 +
1,..,L—1],
where 0 < q <
CL—1, 0<NL<
L—1,and q =
0,1,..,C,—-1

1) =d°M§ *i+1),...,

XNO({) = dO(ML * i + ML — 1)

KVi-1t1(7) = dI(ML « §),
q
M2 () = d9(MY * i + 1), ...,
q

xNa (i) = dI(ML « i + ML — 1)

L
M) = dTH (Mg, + i),

L
XNCL—2+2(i) — dCL_l(Mé‘L_1 * [+ 1), .
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Quantity
of layers

Quantity of
codewords

Codeword-to-layer

mapping 1

Codeword-to-layer mapping 2, where i =

Vlayer -1

0,1,..., Vo’

xE() = de (Mg, * i+ Mg, — 1)
The quantity of layers of the codeword q is
Mg = N} — Nj_,, where N, = —1 and
N¢,—; = L — 1. The quantity of layers to
which the first g+1 codewords are mapped is
N} + 1.

Vo v CL-1

Vlayer _ Ysymb _ _ Ysymb _ _ 'symb
- L — - L — - mL '

symb M5 ML Mg,

where 0<q<C,—-1, 0<N/<L-1,

and q=0,1,..,C, —1

Table 3 Codeword-to-layer mapping #B1 corresponding to the indication parameter #B

Quantity |Quantity of | Codeword-to- Codeword-to-layer mapping 2, where i =
of layers |codewords | layer mapping1l | 1, ---'Vsl%ir -1
1 1 CWj: [0] X0 = d° (1) Ves = VSmp
n’ Cor CWo: [0, .., N¥' 1 | x°(i) = d° (Mg" +1),
() =d®(My" +i+1), ...
CW,: [N :
q -1 nt I 1
o N (1) = a0 (Mg i+ My - 1)
+1,., Ny ]

CWer, i NG, -

1,..,n" —1],
where 0 < q' <
Ci—1,0<

n'' ’
Nq/ Sn —1,
and q' =
0, 1,...,Cr'l,—1

v

N +1,., ' e,
x -1 (i)=d19 (M;l, * l),...,

y !

n ’ !
X" ) = a7 (MY v i+ 1),

o'’ , . )
x'a' (i) =d? (MD «i+MD —1)
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Quantity |Quantity of | Codeword-to- Codeword-to-layer mapping 2, where i =
of layers |codewords | layer mapping1 | o, 1, ___,V;%f)r -1
N +2 ot ;o
x ‘w7 (@) =d%Tt (Mg, *i+ 1),
n'-1
12 1 ! ’ ! ’ !
X)) =d Tt (Mg, xi+ My - 1)
n'-1 n-1
A quantity of layers of a codeword q' is
' _oan’'  oan’ n' _ _
Mg =Ng q'—1»Where Ny = —1 and
n' ! ot H H
Ncr,l,_1 =n' — 1. A quantity of layers to which
first q' + 1 codewords are mapped is N;,' + 1.
, o ! q ' VC:'l’—l
Vlayer __ Usymb — symb — symb
symb Mnl ! Mnl’ Mn, [
0 ql C,,
n' -1
where 0<q<C,—1, 0SN} <n' -1,
and q'=0,1,..,C,, — 1
L Crr CWo: [0, .., NE'] | x°() = a® (M§ «i),
x1(i) = d° (Mg" si+1), .,
N
CWqr: [NFr_, o y }
y N6 (i) = d® (MY« i + M} —1)
+1,.,Ng ]
, NL:_ ,+1 N ! o,
Wy, i ING, 4 X 7 @ =a? (Mg =)
L
1,..,L —1], o 42 g (gt
| x ¢-1 “(i)=d1 (Mq, *l+1),...,
where 0 < q' < '
NL: ; q’ | KA L’
Clr—1,0< xa (i)=d (Mq,*L+Mq,—1)

L’, ’
Ny =L -1,
and q' =
0,1,..,Cr—1

!

LI
N 12 +1 12 ! ’ /
¢, -2 . ¢ -1 .
x U (i) =d“ (Mé, * l),
L'-1
NL, ’+2
! 12
c' -2 , c' -1 4 .
x L i)y=d ME *1+ 1), ...,
Cy
L' -1

-1, c =1 (1
x (iHy=dm M,

Crra

I v
*i+MC, —1>,
L'-1
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Quantity |Quantity of | Codeword-to- Codeword-to-layer mapping 2, where i =

of layers |codewords | layer mapping1 | o, 1, __.,VSl%%r_l

The quantity of layers of the codeword q' is

7!

! ro ! 7!
Mg =Ng —Nj_, ,where NX; = -1 and

L ! g -
Nci,—l = L' — 1. The quantity of layers to

which the first q' + 1 codewords are mapped is

L’
N + 1.
q
!
! C’
vo ! Vq' v L'-1
Vlayer _Jsymb __ _ ‘symb __  _ 'symb
symb I - I -
My Mq’ MC'
L'-1

where 0<q' <C,—1, 0<SNL <L'—1,

and q' =0,1,..,C;, — 1

[00156] For example, different channel eigenvalue thresholds correspond to different
codeword-to-layer mapping. For example, a channel eigenvalue threshold (dB) (which may be
understood as an indication parameter) includes at least two candidate values in {5, 10, 15, 20, ...}.
The channel eigenvalue threshold (dB) 5 (which may be understood as a first indication parameter)
corresponds to the codeword-to-layer mapping #A1, the channel eigenvalue threshold (dB) 10
corresponds to the codeword-to-layer mapping #B1, and the like. The channel eigenvalue
threshold may be understood as one of a channel eigenvalue threshold, a signal power threshold,
a signal energy threshold, a reference signal received power threshold, or the like.

[00157] For example, different signal-to-noise ratio thresholds correspond to different
codeword-to-layer mapping. For example, a signal-to-noise ratio threshold (dB) (which may be
understood as an indication parameter) includes at least two candidate values in {5, 10, 15, 20, ...}.
The signal-to-noise ratio threshold (dB) 5 (which may be understood as a first indication parameter)
corresponds to the codeword-to-layer mapping #A1, the signal-to-noise ratio threshold (dB) 10
corresponds to the codeword-to-layer mapping #B1, and the like. The signal-to-noise ratio
threshold may be understood as one of a signal-to-noise ratio threshold, a signal to interference
plus noise ratio threshold, or the like.

[00158] For example, different quantities of antenna ports correspond to different codeword-to-
layer mapping. For example, a quantity of antenna ports (which may be understood as an indication
parameter) includes at least two candidate values in {4, 8, 16, 32, 64, 128, 256, 512, 1024, ...}.
When the quantity of antenna ports is 64 (which may be understood as a first indication parameter),

the quantity corresponds to the codeword-to-layer mapping #A1; when the quantity of antenna
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ports is 1024, the quantity corresponds to the codeword-to-layer mapping #B1; and the like. The
quantity of antenna ports may be understood as one of: a quantity of ports configured for a channel
state information reference signal (channel state information reference signal, CSI-RS) resource,
a quantity of ports configured for a sounding reference signal (sounding reference signal, SRS)
resource, a quantity of ports configured for a demodulation reference signal (demodulation
reference signal, DMRS) resource, a quantity of receive antenna ports, a quantity of transmit
antenna ports, a maximum quantity of receive antenna ports, a maximum quantity of transmit
antenna ports, or the like.

[00159] Table 4 shows an example of the codeword-to-layer mapping #A1 corresponding to the
quantity of antenna ports being 64, and Table 5 shows an example of the codeword-to-layer

mapping #B1 corresponding to the quantity of antenna ports bing 1024.

Table 4 Codeword-to-layer mapping #A1 corresponding to the quantity (64) of antenna

ports

Quantity of | Quantity of | Codeword-to-layer Codeword-to-layer mapping 2,

layers codewords | mapping 1 where i=0, 1, ..., Vsl;fbr—l

1 1 CWo: [0] x(i)=d%i)

layer _y,0
Vsymb _Vsymb

2 1 CWo: [0, 1] x0(i)=d°(2i)
xL(i)=d°(2%i+1)

layer _y,0
Vsymb _Vsymb/Z

3 1 CWo: [0, 1, 2] x0(1)=d(3*i)
x1(i)=d°(3*i+1)
x2(i)=d°(3*i+2)

V=S bl 3

symb sym

Z 1 CWo: [0, 1, 2, 3] x%(i)=d(4*i)

x1(i)=d°(4*i+1)
X2(i)=d°(4%i+2)
x3(i)=d°(4%i+3)

layer _y,0
Vsymb —Vsymb/4

5 2 CWo: [0, 1, 2, 3]; and x0(i)=d°(4*i)
CWi: [4] x(i)=d°(4%i+1)

X2(i)=d2(4*i+2)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer

mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V;;I{g—l

x3(1)=d2(4*i+3)
x*(i)=d*(i)

layer _y,0 —_171
Vsymb _Vsymb/4_Vsymb

CWo: [0, 1, 2, 3]; and
CWi: [4, 5]

X0(i)=d°(4*i)
xL(i)=d°(4*i+1)
X2(i)=d°(4%i+2)
x3(i)=d°(4*i+3)
x4(i)=d*(2*i)
x5(i)=d(2*i+1)

l — —
Vs%ff—Vs{;}mb/ 4_Vslymb/ 2

CWo: [0, 1, 2, 3];
CW:: [4, 5]; and
CW.;: [6]

X0(i)=d0(4*i)
xL(i)=d°(4*i+1)
x2(i)=d°(4%i+2)
x3(i)=d°(4*i+3)
x4(i)=d*(2*i)
x5(i)=d(2*i+1)
x5(i)=02(i)

Vlayer:VO

—y71 —172
symb symb/ 4_Vsymb/ 2_Vsymb

CWo: [0, 1, 2, 3];
CWi: [4, 5]; and
CWsa: [6, 7]

x0(1)=d(4*i)
x1(i)=do(4*i+1)
X2(i)=d2(4*i+2)
x3(i)=d2(4*i+3)
x4(i)=dL(2*i)
x5(i)=dL(2*i+1)
x8(i)=d2(2*i)
X7 (i)=d2(2*i+1)

layer _y,0
Vsymb _Vsym

b/4:V51ymb/2:V52ymb/2
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Table 5 Codeword-to-layer mapping #B1 corresponding to the quantity (1024) of antenna

ports

Quantity of

layers

Quantity of

codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V¢

1

1

CWo: [0]

symb
x0(i)=d"(i)

layer _y,0
Vsymb _Vsymb

CWo: [0, 1]

X0(1)=d°(2*i)
xL(i)=d°(2*i+1)

layer _y,0
Vsymb _Vsymb/2

CWo: [0, 1, 2]

x0(1)=d°(3*i)
xL(i)=d°(3*i+1)
x2(i)=d*(3*i+2)

layer _y,0
Vsymb _Vsymb/3

CWo: [0, 1, 2, 3]

x0(i)=d°(4*i)

xL(i)=d0(4%i+1)
x2(i)=d°(4*%i+2)
x3(i)=d°(4*i+3)

layer _y,0
V;ymb _Vsymb/4

CWo: [0, 1, 2, 3, 4]

X0(1)=d°(5*))

x1(i)=d°(5*i+1)
x2(i)=d°(5*i+2)
x3(i)=d%(5*i+3)
x4(i)=d°(5*i+4)

layer _y,0
Vsymb _VSymb/S

CWo: [0, 1, 2, 3, 4, 5]

x0(1)=d°(6*i)

xL(i)=d°(6*i+1)
x2(i)=d°(6*i+2)
x3(i)=d°(6*i+3)
X4(i)=d*(6*i+4)
x5(i)=d°(6*i+5)

layer _y,0
Vsymb _Vsymb/6

CWo: [0, 1, 2, 3, 4, 5]; and

X0(i)=d°(6*i)
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15

Quantity of | Quantity of | Codeword-to-layer mapping 1 | Codeword-to-layer mapping 2,

s layer
layers codewords where i=0, 1, ..., VioX'~1

CW:: [6] x1(i)=d°(6*i+1)
x2(i)=d*(6*i+2)
x3(i1)=d°(6+i+3)
x4(i)=d*(6*i+4)
x5(i)=d%(6*i+5)

x8(i)=d(i)
Voo =S 6=V 2
8 2 CWo: [0, 1, 2, 3, 4, 5]; and x0(i)=d’(6*i)
CWi: [6, 7] x1(i)=d°(6*i+1)

x2(i)=d°(6%i+2)
x3(i)=0°(6%i+3)
X4(i)=d°(6*i+4)
x5(i)=0°(6*i+5)
x8(i)=d(2*i)

X7 (i)=d*(2*i+1)

l — —
Vsﬁl?-ngzmb/ 6_Vslymb/ 2

[00160] It may be understood that Table 4 and Table 5 are schematic tables of codeword-to-
layer mapping corresponding to an indication parameter being a quantity of antenna ports. For
codeword-to-layer mapping corresponding to another indication parameter such as a scenario, a
location, or a distance, refer to content shown in Table 4 or Table 5. Details are not described below
again.

[00161] For example, different scenarios correspond to different codeword-to-layer mapping.
For example, a scenario (which may be understood as an indication parameter) includes at least
two candidate values in {outdoor, indoor, urban microcell, urban macrocell, suburban/rural
macrocell, street, office, factory, vehicle, ...}. When the scenario is the urban microcell (which may
be understood as a first indication parameter), the scenario corresponds to the codeword-to-layer
mapping #A1; when the scenario is the urban macrocell, the scenario corresponds to the codeword-
to-layer mapping #B1, when the scenario is the suburban/rural macrocell, the scenario corresponds
to codeword-to-layer mapping #C1; and the like.

[00162] For example, different distances between the first communication apparatus and the
second communication apparatus correspond to different codeword-to-layer mapping. For

example, a distance between the first communication apparatus and the second communication
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apparatus (which may be understood as an indication parameter) includes at least two candidate
values in {150 m, 300 m, 500 m, 1000 m, ...}. When the distance between the first communication
apparatus and the second communication apparatus is 150 m (which may be understood as a first
indication parameter), the distance corresponds to the codeword-to-layer mapping #A1; when the
distance between the first communication apparatus and the second communication apparatus is
300 m, the distance corresponds to the codeword-to-layer mapping #B1, and the like.

[00163] For example, different channel path features correspond to different codeword-to-layer
mapping. For example, a channel path feature (which may be understood as an indication
parameter) includes at least two candidate values in {line of sight, non-line of sight, ...}. The
channel path feature LOS (which may be understood as a first indication parameter) corresponds
to the codeword-to-layer mapping #A1, the channel path feature NLOS corresponds to the
codeword-to-layer mapping #B1, and the like.

[00164] For example, different channel latency features correspond to different codeword-to-
layer mapping. For example, a channel latency feature (which may be understood as an indication
parameter) includes at least two candidate values in {high latency, medium latency, low latency,
ultra-low latency, ...}. The high latency (ns), the medium latency (ns), the low latency (ns), and
the ultra-low latency (ns) may also be described as (1000, o], (100, 1000], (10, 100], and (0, 10].
[00165] Specifically, when the channel latency feature is the ultra-low latency (which may be
understood as a first indication parameter), the channel latency feature corresponds to the
codeword-to-layer mapping #A1; when the channel latency feature is the low latency, the channel
latency feature corresponds to the codeword-to-layer mapping #B1; when the channel latency
feature is the medium latency, the channel latency feature corresponds to the codeword-to-layer
mapping #C1; when the channel latency feature is the high latency, the channel latency feature
corresponds to codeword-to-layer mapping #D1; and the like. Alternatively, when the channel
latency feature (ns) is (0, 10], the channel latency feature corresponds to the codeword-to-layer
mapping #A1; when the channel latency feature (ns) is (10, 100], the channel latency feature
corresponds to the codeword-to-layer mapping #B1; when the channel latency feature (ns) is (100,
1000], the channel latency feature corresponds to the codeword-to-layer mapping #C1; when the
channel latency feature (ns) is (1000, «], the channel latency feature corresponds to the codeword-
to-layer mapping #D1; and the like.

[00166] For example, different spectrums correspond to different codeword-to-layer mapping.
For example, a spectrum (which may be understood as an indication parameter) includes at least
two candidate values in {low frequency, high frequency, millimeter wave, terahertz, or the like}.
The low frequency (GHz), the high frequency (GHz), the millimeter wave (GHz), the terahertz
(GHz), or the like may also be described as 3.5, 39, 300, 1000.
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[00167] Specifically, when the spectrum is the low frequency (which may be understood as a
first indication parameter), the spectrum corresponds to the codeword-to-layer mapping #A1,
when the spectrum is the millimeter wave, the spectrum corresponds to the codeword-to-layer
mapping #B1; when the spectrum is the terahertz, the spectrum corresponds to the codeword-to-
layer mapping #C1; and the like. Alternatively, when the spectrum (GHz) is 3.5, the spectrum
corresponds to the codeword-to-layer mapping #Al; when the spectrum (GHz) is 300, the
spectrum corresponds to the codeword-to-layer mapping #B1; when the spectrum (GHz) is 1000,
the spectrum corresponds to the codeword-to-layer mapping #C1; and the like.

[00168] For example, different service types correspond to different codeword-to-layer
mapping. For example, a service type (which may be understood as an indication parameter)
includes at least two candidate values in {eMBB, URLLC, MTC, ...}. The eMBB (which may be
understood as a first indication parameter) corresponds to the codeword-to-layer mapping #A1,
the URLLC corresponds to the codeword-to-layer mapping #B1, the MTC corresponds to the
codeword-to-layer mapping #C1, and the like.

[00169] For example, different modulation schemes correspond to different codeword-to-layer
mapping. For example, a modulation scheme (which may be understood as an indication parameter)
includes at least two candidate values in {QPSK, 64QAM, 256QAM, 1024QAM, ...}. For example,
the QPSK (which may be understood as a first indication parameter) corresponds to the codeword-
to-layer mapping #Al, the 64QAM corresponds to the codeword-to-layer mapping #B1, the
256QAM corresponds to the codeword-to-layer mapping #C1, the 1024QAM corresponds to the
codeword-to-layer mapping #D1, and the like.

[00170] Forexample, different bit rates correspond to different codeword-to-layer mapping. For
example, a bit rate (which may be understood as an indication parameter) includes at least two
candidate values in {ultra-high bit rate, high bit rate, medium bit rate, low bit rate, ultra-low bit
rate, ...}. The ultra-high bit rate, the high bit rate, the medium bit rate, the low bit rate, the ultra-
low bit rate, or the like may also be described as (0.8, 0.94], (0.6, 0.8], (0.4, 0.6], (0.2, 0.4], and (0,
0.2]. For example, the ultra-high code rate (which may be understood as a first indication
parameter) corresponds to the codeword-to-layer mapping #A1, the high code rate corresponds to
a codeword-to-layer mapping #B1, the medium code rate corresponds to the codeword-to-layer
mapping #C1, the low code rate corresponds to the codeword-to-layer mapping #D1, the ultra-low
bit rate corresponds to codeword-to-layer mapping #E1, and the like. Alternatively, (0.8, 0.94]
corresponds to the codeword-to-layer mapping #A1, (0.6, 0.8] corresponds to the codeword-to-
layer mapping #B1, (0.4, 0.6] corresponds to the codeword-to-layer mapping #C1, (0.2, 0.4]
corresponds to the codeword-to-layer mapping #D1, (0, 0.2] corresponds to the codeword-to-layer

mapping #E1, and the like.
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[00171] For example, different reliability service types correspond to different codeword-to-
layer mapping. For example, reliability (which may be understood as an indication parameter)
includes at least two candidate values in {ultra-high reliability, high reliability, medium reliability,
low reliability, ultra-low reliability, ...}. The ultra-high reliability, the high reliability, the low
reliability, or the like may also be described as 99.9999999%, 99.99999%, and 99.999%. For
example, 99.9999999% (which may be understood as a first indication parameter) corresponds to
the codeword-to-layer mapping #A1, 99.99999% corresponds to the codeword-to-layer mapping
#B1, 99.999% corresponds to the codeword-to-layer mapping #C1, and the like. The ultra-high
reliability corresponds to the codeword-to-layer mapping #A1, the high reliability corresponds to
the codeword-to-layer mapping #B1, the low reliability corresponds to the codeword-to-layer
mapping #C1, and the like.

[00172] For example, different maximum quantities of supported codewords correspond to
different codeword-to-layer mapping. For example, a maximum quantity of supported codewords
(which may be understood as an indication parameter) includes at least two candidate values in {2,
4,6, 8, ...}. When the maximum quantity of supported codewords is 2 (which may be understood
as a first indication parameter), the quantity corresponds to the codeword-to-layer mapping
relationship #A1; when the maximum quantity of supported codewords is 8, the quantity
corresponds to the codeword-to-layer mapping relationship #B1; and the like.

[00173] For example, different maximum quantities of supported layers correspond to different
codeword-to-layer mapping. For example, a maximum quantity of supported layers (which may
be understood as an indication parameter) includes at least two candidate values in {4, 8, 16, 32, ...}.
When the maximum quantity of supported layers is 4 (which may be understood as a first
indication parameter), the quantity corresponds to the codeword-to-layer mapping relationship
#A1; when the maximum quantity of supported codewords is 32, the quantity corresponds to the
codeword-to-layer mapping relationship #B1; and the like.

[00174] For example, whether dynamic codeword-to-layer mapping is supported (which may
be understood as an indication parameter) corresponds to different codeword-to-layer mapping.
For example, that the dynamic codeword-to-layer mapping is supported (which may be understood
as a first indication parameter) corresponds to the codeword-to-layer mapping relationship #A1,
and that the dynamic codeword-to-layer mapping is not supported corresponds to the codeword-
to-layer mapping relationship #B1.

[00175] For example, different layer identifiers correspond to different codeword-to-layer
mapping. For example, a layer identifier (which may be understood as an indication parameter)
includes at least two candidate values in {1, 2, 3, 4, ...}. The layer identifier being 1 (which may

be understood as a first indication parameter) corresponds to the codeword-to-layer mapping
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relationship #A1. The layer identifier being 4 corresponds to the codeword-to-layer mapping
relationship #B1. The layer identifier may be understood as one of a start layer identifier, an end
layer identifier, and the like.

[00176] For example, different mobility corresponds to different codeword-to-layer mapping.
For example, mobility (which may be understood as an indication parameter) includes at least two
candidate values in {ultra-low mobility, low mobility, high mobility, ultra-high mobility, ...}. The
ultra-low mobility (km/h), the low mobility (km/h), and the high mobility (km/h) may be described
as (0, 10], (10, 501, (50, 200], and (200, «o]. For example, the ultra-low mobility (which may be
understood as a first indication parameter) corresponds to the codeword-to-layer mapping
relationship #A1, the low mobility corresponds to the codeword-to-layer mapping relationship
#B1, the high mobility corresponds to the codeword-to-layer mapping relationship #C1, the ultra-
high mobility corresponds to the codeword-to-layer mapping relationship #D1, and the like. For
another example, (0, 10] corresponds to a codeword-to-layer mapping relationship #A2, (10, 50]
corresponds to a codeword-to-layer mapping relationship #B2, (50, 200] corresponds to a
codeword-to-layer mapping relationship #C2, (200, o] corresponds to a codeword-to-layer
mapping relationship #D2, and the like.

[00177] For example, different transmission latency corresponds to different codeword-to-layer
mapping. For example, transmission latency (which may be understood as an indication parameter)
includes at least two candidate values in {ultra-high transmission latency, high transmission
latency, low transmission latency, ultra-low transmission latency, ...}. The ultra-high transmission
latency (ms), the high transmission latency (ms), the low transmission latency (ms), and the ultra-
low transmission latency (ms) may be described as (0, 0.1], (0.1, 3], (3, 30], and (30, «]. For
example, the ultra-high transmission latency (which may be understood as a first indication
parameter) corresponds to the codeword-to-layer mapping relationship #A1, the high transmission
latency corresponds to the codeword-to-layer mapping relationship #B1, the low transmission
latency corresponds to the codeword-to-layer mapping relationship #C1, the ultra-low
transmission latency corresponds to the codeword-to-layer mapping relationship #D1, and the like.
For another example, the transmission latency being (0, 0.1] corresponds to the codeword-to-layer
mapping relationship #A2, the transmission latency being (0.1, 3] corresponds to the codeword-
to-layer mapping relationship #B2, the transmission latency being (3, 30] corresponds to the
codeword-to-layer mapping relationship #C2, the transmission latency being (30, o] corresponds
to the codeword-to-layer mapping relationship #D2, and the like.

[00178] In a possible implementation, the first indication parameter may be one parameter, or
may be at least two parameters. The indication parameter may be one parameter, or may be at least

two parameters.
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[00179] For example, different combinations of channel eigenvalue thresholds and layer
identifiers correspond to different codeword-to-layer mapping. For example, a combination of a
channel eigenvalue threshold and a layer identifier (which may be understood as an indication
parameter) includes at least two candidate values in {channel eigenvalue threshold (dB) 10 and
layer identifier 1, channel eigenvalue threshold (dB) 10 and layer identifier 9, ...}. The channel
eigenvalue threshold (dB) 10 and the layer identifier 1 (which may be understood as a first
indication parameter) correspond to the codeword-to-layer mapping #A1, the channel eigenvalue
threshold (dB) 10 and the layer identifier 9 correspond to the codeword-to-layer mapping #B1, and
the like.

[00180] For example, different combinations of signal-to-noise ratio thresholds and layer
identifiers correspond to different codeword-to-layer mapping. For example, a combination of a
signal-to-noise ratio threshold and a layer identifier (which may be understood as an indication
parameter) includes at least two candidate values in {signal-to-noise ratio threshold (dB) 10 and
layer identifier 1, signal-to-noise ratio threshold (dB) 10 and layer identifier 9, ...}. The signal-to-
noise ratio threshold (dB) 10 and the layer identifier 1 (which may be understood as a first
indication parameter) correspond to the codeword-to-layer mapping #A1, the signal-to-noise ratio
threshold (dB) 10 and the layer identifier 9 correspond to the codeword-to-layer mapping #B1, and
the like.

[00181] Inthe foregoing listed codeword-to-layer mapping, a quantity of codewords, a quantity
of layers, and a quantity of candidate values in the indication parameters are not limited in this
embodiment of this application.

[00182] The foregoing content is merely used as an example for understanding, and not all
possibilities are listed in detail in this embodiment of this application. For another manner that is
not listed, refer to the foregoing listed content.

[00183] The second communication apparatus establishes a correspondence between any one
or more of the foregoing indication parameters and the codeword-to-layer mapping, where the
indication parameters include at least two candidate values. The first indication parameter
determined by the second communication apparatus is selected from a plurality of candidate values
such as {#Y, #Z, ...} in the indication parameters. In this way, the second communication apparatus
can flexibly and dynamically adjust or indicate the codeword-to-layer mapping based on the first
indication parameter.

[00184] S220: The second communication apparatus sends the first indication parameter to the
first communication apparatus.

[00185] Correspondingly, the first communication apparatus receives the first indication

parameter sent by the second communication apparatus.
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[00186] Specifically, the second communication apparatus may send the first indication
parameter to the first communication apparatus through higher layer signaling or physical layer
signaling. For ease of differentiation and description, an example in which the first indication
parameter sent by the second communication apparatus to the first communication apparatus is a
first indication parameter #A is used for description in this embodiment of this application.
[00187] For example, the second communication apparatus may send the first indication
parameter to the first communication apparatus in at least one of data transmission, CSI feedback,
and coding/decoding, or may send the first indication parameter to the first communication
apparatus in another communication procedure. This is not limited in this embodiment of this
application. The data transmission may include data receiving and/or data sending.

[00188] In this embodiment of this application, the higher layer signaling may include radio
resource control (radio resource control, RRC) signaling, media access control (media access
control, MAC) signaling, other higher layer signaling, or the like. The physical layer signaling
may include downlink control information (downlink control information, DCI) signaling or other
physical layer signaling, for example, uplink control information (uplink control information, UCI).
[00189] In a possible implementation, indication information corresponding to the first
indication parameter may be user-level indication information, user group-level indication
information, or cell-level indication information.

[00190] Specifically, the user-level indication information means that the first indication
parameter sent by the second communication apparatus to the first communication apparatus is
applicable only to the first communication apparatus, and is not applicable to another first
communication apparatus. The user group-level indication information means that the first
indication parameter sent by the second communication apparatus to the first communication
apparatus is not only applicable to the first communication apparatus, but also applicable to another
first communication apparatus. The cell-level indication information means that the first indication
parameter sent by the second communication apparatus to the first communication apparatus is not
only applicable to the first communication apparatus, but also applicable to all other first
communication apparatuses that are located in a same cell as the first communication apparatus.
[00191] Inapossible implementation, the second communication apparatus configures, in semi-
static RRC signaling, a plurality of candidate values of the indication parameters, or the plurality
of candidate values of the indication parameters are predefined. The second communication
apparatus indicates, by using a bit field of dynamic DCI signaling, one of the plurality of candidate
values configured or predefined in the RRC signaling, for example, the first indication parameter.
A quantity of bits used for indication in the DCI signaling may be determined based on a quantity

of the candidate values configured in the RRC signaling. For example, the indication parameters
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include two candidate values: #A and #B. In this embodiment of this application, a bit "1" indicates
#A, and a bit "0" indicates #B. Therefore, in this embodiment of this application, 1 bit of the DCI
signaling may indicate the first indication parameter. The first communication apparatus may
determine, based on the bit field of the DCI, the first indication parameter sent by the second
communication apparatus to the first communication apparatus. The first communication
apparatus determines, based on the first indication parameter, codeword-to-layer mapping of data
scheduled by using the DCI. In this embodiment of this application, dynamic DCI signaling is
used. In this way, the codeword-to-layer mapping can be dynamically and flexibly adjusted in real
time, and better communication performance can be achieved when the first indication parameter
changes quickly.

[00192] In a possible implementation, the second communication apparatus may configure, in
RRC signaling, whether DCI includes a bit field indicating the first indication parameter, and the
first communication apparatus determines, based on the indication field, whether the DCI includes
the first indication parameter. Alternatively, the second communication apparatus may not
configure the indication field in the RRC signaling, and the first communication apparatus
determines, by blindly detecting the DCI, whether the DCI includes the first indication parameter.
[00193] Inapossible implementation, the second communication apparatus configures, in semi-
static RRC signaling, a plurality of candidate values of the indication parameters, or the plurality
of candidate values of the indication parameters are predefined. The second communication
apparatus indicates, through the semi-static RRC signaling, one of the plurality of candidate values,
for example, the first indication parameter. The first communication apparatus determines the
codeword-to-layer mapping based on the first indication parameter. In this embodiment of this
application, the codeword-to-layer mapping may be semi-statically adjusted by using the semi-
static RRC signaling. This is applicable to a scenario in which the first indication parameter
changes slowly, and this can reduce signaling overheads.

[00194] In a possible implementation, DCI signaling sent by the second communication
apparatus to the first communication apparatus may be group DCI, and the group DCI includes a
plurality of information blocks. One information block corresponds to one first communication
apparatus. One first indication parameter may be indicated by one or more bits. An information
block of a first communication apparatus includes at least one bit, indicating the first indication
parameter. A quantity of bits of DCI included in the information block may be determined based
on a quantity of candidate items in the indication parameters. The second communication
apparatus may configure, for each first communication apparatus in RRC signaling, a specific
location of an information block corresponding to the first communication apparatus in the group

DCI. The group DCI may jointly send control information of a group of users. This can reduce
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control signaling overheads, and can also reduce control channel resource overheads.

[00195] In a possible implementation, the first indication parameter is applicable to a plurality
of first communication apparatuses. In other words, the plurality of first communication
apparatuses may share the first indication parameter. A first communication apparatus may
configure a group number for a user group in RRC signaling. One group number corresponds to
one user group, and one user group includes a plurality of first communication apparatuses. One
user group corresponds to one first indication parameter, one user group corresponds to one DCI
information block, and a location of the information block in DCI is configured in the RRC
signaling. The information block includes at least one bit, indicating the first indication parameter.
A quantity of bits of DCI included in the information block may be determined based on a quantity
of candidate items in the indication parameters. The first communication device determines the
location of the corresponding information block in the RRC signaling based on the group number
of the first communication device, and obtains the first indication parameter. Compared with the
user-level indication, this implementation can significantly reduce signaling overheads.

[00196] In a possible implementation, the first indication parameter is applicable to all first
communication apparatuses in a cell. The second communication apparatus broadcasts the first
indication parameter to all the first communication apparatuses in the cell. For example, the second
communication apparatus indicates the first indication parameter in a physical broadcast channel
(physical broadcast channel, PBCH), a system information block (system information block, SIB),
or common RRC signaling. Compared with the user-level indication or the user group-level
indication, this implementation can significantly reduce signaling overheads.

[00197] In a possible implementation, when the indication parameters include a scenario, the
second communication apparatus senses a change of the scenario in advance. To achieve service
unawareness of the first communication apparatus, the second communication apparatus may
indicate the scenario and an effective moment (which is a moment at which codeword-to-layer
mapping corresponding to the scenario takes effect) to the first communication apparatus in
advance.

[00198] In a possible implementation, when sensing a change of a scenario, the first
communication apparatus may feed back scenario information to the second communication
apparatus.

[00199] In this embodiment of this application, the first communication apparatus may be a
terminal device (where an example in which the first communication apparatus is a terminal device
is used for description below), and the second communication apparatus may be a network device
(where an example in which the second communication apparatus is a network device is used for

description below). Therefore, S220 may be understood as: The network device sends the first
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indication parameter to the terminal device. Alternatively, both the first communication apparatus
and the second communication apparatus may be terminal devices. For example, in a D2D
communication scenario, both the first communication apparatus and the second communication
apparatus are terminal devices. Therefore, S220 may also be understood as: One terminal device
sends the first indication parameter to another terminal device. Uniform descriptions are provided
herein.

[00200] For ease of description, in this embodiment of this application, the technical solutions
in embodiments of this application are described by using an example in which the second
communication apparatus is a network device. However, a possibility that the second
communication apparatus is a terminal device cannot be excluded.

[00201] Inconclusion, S220 may be understood as: The first communication apparatus receives
the first indication parameter, where the first communication apparatus is a terminal device.
[00202] S230: The first communication apparatus determines first codeword-to-layer mapping
based on the first indication parameter.

[00203] Specifically, the first communication apparatus may determine the first codeword-to-
layer mapping based on the first indication parameter. More specifically, the first communication
apparatus may determine the first codeword-to-layer mapping after determining a correspondence
between the first indication parameter and the first codeword-to-layer mapping.

[00204] For example, the first communication apparatus may determine the correspondence in
the following three manners:

[00205] Manner #1: The second communication apparatus sends the correspondence to the first
communication apparatus.

[00206] Manner #2: The first communication apparatus determines the correspondence based
on the first indication parameter.

[00207] Manner #3: The correspondence is predefined.

[00208] For Manner #1, the first communication apparatus determines the codeword-to-layer
mapping based on the first indication parameter sent by the second communication apparatus and
the correspondence.

[00209] For Manner #2, the first communication apparatus may determine the correspondence
based on the first indication parameter sent by the second communication apparatus. A process or
arule in which the first communication apparatus determines the correspondence based on the first
indication parameter is consistent with a process or a rule in which the second communication
apparatus determines the correspondence based on the first indication parameter. The rule for
determining the correspondence based on the first indication parameter may be determined on a

terminal device side and a network device side through predefinition in a protocol. In this way, the
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second communication apparatus can directly send the first indication parameter to the first
communication apparatus, and does not need to send the correspondence. The first communication
apparatus can determine the codeword-to-layer mapping based on the first indication parameter.
In this way, signaling overheads can be reduced.

[00210] For Manner #3, a correspondence between an indication parameter and codeword-to-
layer mapping is configured through predefinition, and includes the correspondence (which may
be understood as the correspondence) between the first indication parameter and the codeword-to-
layer mapping. The indication parameters include at least two candidate values, and there are at
least two correspondences between the indication parameters and the codeword-to-layer mapping.
The second communication apparatus can directly send the first indication parameter to the first
communication apparatus, and does not need to send the correspondence. The first communication
apparatus can determine the codeword-to-layer mapping based on the first indication parameter.
In this way, signaling overheads can be reduced.

[00211] For Manner #1, in a possible implementation, the second communication apparatus
may send the correspondence (which may be understood as the correspondence) between the first
indication parameter and the codeword-to-layer mapping to the first communication apparatus in
real time through physical layer signaling. For example, the second communication apparatus
indicates the correspondence to the first communication apparatus through DCI or group DCI
signaling.

[00212] For Manner #1, in a possible implementation, the second communication apparatus
may send correspondences between the indication parameters and codeword-to-layer mapping to
the first communication apparatus through higher layer signaling. The correspondences include
the correspondence (which may be understood as the correspondence) between the first indication
parameter and the codeword-to-layer mapping. The indication parameters include at least two
candidate values, and there are at least two correspondences between the indication parameters
and the codeword-to-layer mapping. For example, the second communication apparatus indicates
the correspondences between the indication parameters and the codeword-to-layer mapping to the
first communication apparatus through semi-static RRC signaling. The correspondences include
the correspondence (which may be understood as the correspondence) between the first indication
parameter and the codeword-to-layer mapping. The first communication apparatus may determine
the correspondence. Compared with real-time indication of the correspondence through dynamic
DCI, indication of the correspondences between the indication parameters and the codeword-to-
layer mapping through a semi-static RRC indication can reduce signaling overheads.

[00213] For Manner #1, in a possible implementation, the first communication apparatus has a

memory function for the correspondence between the first indication parameter and the codeword-
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to-layer mapping. Therefore, the second communication apparatus determines whether the
correspondence has been indicated to the first communication apparatus, in other words, whether
a correspondence that is between the first indication parameter and the codeword-to-layer mapping
and that is stored by the first communication apparatus is the same as the correspondence. If the
correspondences are the same, the correspondence does not need to be indicated again. If the
correspondences are different, the second communication apparatus may send the correspondence
(which may be understood as the correspondence) between the first indication parameter and the
codeword-to-layer mapping to the first communication apparatus through physical layer signaling.
For example, the second communication apparatus indicates the correspondence to the first
communication apparatus through DCI or group DCI signaling. The first notification apparatus
receives the correspondence, and stores the correspondence. Then, when receiving the first
indication parameter again, the first communication apparatus may directly determine the
correspondence, and the second communication apparatus does not need to indicate the
correspondence. Compared with real-time indication of the correspondence through dynamic DCI,
in this manner, signaling overheads can be reduced.

[00214] For Manner #1, indication information corresponding to the correspondence may be
user-level indication information, user group—level indication information, or cell-level indication
information.

[00215]  Specifically, the user-level indication information means that the correspondence sent
by the second communication apparatus to the first communication apparatus is applicable only to
the first communication apparatus, and is not applicable to another first communication apparatus.
Specifically, the user group—level indication information means that the correspondence sent by
the second communication apparatus to the first communication apparatus is not only applicable
to the first communication apparatus, but also applicable to another first communication apparatus.
The cell-level indication information means that the correspondence sent by the second
communication apparatus to the first communication apparatus is not only applicable to the first
communication apparatus, but also applicable to all other first communication apparatuses that are
located in a same cell as the first communication apparatus. For a user-level indication manner, a
user group—level indication manner, and a cell-level indication manner in Manner #1, refer to the
foregoing descriptions of the first indication parameter.

[00216] After obtaining the first indication parameter and determining the correspondence
between the first indication parameter and the first codeword-to-layer mapping, the first
communication apparatus may determine the first codeword-to-layer mapping based on the first
indication parameter and the correspondence between the first indication parameter and the first
codeword-to-layer mapping.
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[00217] In a possible implementation, the first communication apparatus sends capability
indication information to the second communication apparatus. The capability indication
information indicates whether the first communication apparatus supports dynamic codeword-to-
layer mapping. This step may be performed before S210 or S230. This is not specifically limited
in this embodiment of this application.

[00218] Specifically, if the capability indication information indicates that the first
communication apparatus does not support the dynamic codeword-to-layer mapping, the second
communication apparatus maintains existing codeword-to-layer mapping with the first
communication apparatus. If the capability indication information indicates that the first
communication apparatus supports the dynamic codeword-to-layer mapping, the second
communication apparatus maintains the dynamic codeword-to-layer mapping with the first
communication apparatus by using the foregoing technical solution.

[00219] In a possible implementation, the first communication apparatus sends a second
indication parameter to the second communication apparatus. The first indication parameter sent
by the second communication apparatus to the first communication apparatus may be the second
indication parameter or may not be the second indication parameter. This step may be performed
before step S210. For example, the first communication apparatus sends the second indication
parameter to the second communication apparatus before the second communication apparatus
sends the first indication parameter.

[00220] For example, the first communication apparatus indicates the second indication
parameter (where the second indication parameter may be understood as an indication parameter
recommended by the first communication apparatus) in a CSI measurement feedback. For example,
the first communication apparatus receives a CSI-RS sent by the second communication apparatus,
and indicates, in the CSI measurement feedback, the second indication parameter corresponding
to a CSI resource. Alternatively, the terminal device includes the second indication parameter in
the CSI feedback, and the second indication parameter does not correspond to the CSI resource.
[00221] For another example, the first communication apparatus indicates the second indication
parameter during data transmission. Specifically, the first communication apparatus receives
downlink data sent by the second communication apparatus, and indicates the second indication
parameter in an ACK/NACK. For example, the first communication apparatus determines the
second indication parameter based on detection performance of a DMRS. The first communication
apparatus feeds back the second indication parameter through joint coding with a non-
acknowledgment (non-acknowledgment, NACK) mechanism (for example, "NACK+#X"), or
may feed back the second indication parameter through independent coding.

[00222] In a possible implementation, after receiving the first indication parameter, the first
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communication apparatus sends, to the second communication apparatus, first indication
information indicating whether the first indication parameter is applicable or needs to be updated.
Alternatively, after receiving the first indication parameter, the first communication apparatus
sends, to the second communication apparatus, second indication information including a second
indication parameter.

[00223] In a possible implementation, after receiving the first indication parameter, the first
communication apparatus determines, based on detection performance of a DMRS, whether the
first indication parameter is appropriate. The first communication apparatus may send, to the
second communication apparatus through joint coding with a NACK mechanism (for example,
NACK-+applicable or NACK+inapplicable), first indication information indicating whether the
first indication parameter is applicable or needs to be updated, or may send, to the second
communication apparatus through independent coding, the first indication information indicating
whether the first indication parameter is applicable or needs to be updated.

[00224] In a possible implementation, the second communication apparatus sends a third
indication parameter again based on the first indication information or second indication
information.

[00225] In a possible implementation, the correspondence in this embodiment of this
application may be adjusted based on an interleaving scheme, for example, the first indication
parameter, the correspondence between the first indication parameter and the codeword-to-layer
mapping, or the codeword-to-layer mapping. The interleaving scheme may be inter-codeword
interleaving, intra-codeword interleaving, or the like. In this embodiment of this application,
communication performance can be improved by using the interleaving scheme.

[00226] Specifically, different first indication parameters correspond to different codeword-to-
layer mapping. The first communication apparatus receives the different first indication parameters,
and determines corresponding codeword-to-layer mapping based on a received first indication
parameter, to flexibly use the different codeword-to-layer mapping. In this case, the codeword-to-
layer mapping used by the first communication apparatus can be flexibly adjusted, so that the
codeword-to-layer mapping used by the first communication apparatus can meet a requirement of
a gradually enlarged scale of transmit antennas and receive antennas of a MIMO system.

[00227] Based on the foregoing technical solution, in this embodiment of this application, the
codeword-to-layer mapping can be dynamically adjusted and/or indicated. For example, a terminal
device may use different codeword-to-layer mapping at different moments. For another example,
different terminal devices may use different codeword-to-layer mapping at a same moment.
Therefore, in a scenario in which a performance difference between streams of the terminal devices

is large or a scenario in which a performance difference between streams at the different moments
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is large, the different codeword-to-layer mapping may be used, and transmission of more streams
may also be supported, so that the codeword-to-layer mapping can meet a requirement of a
gradually enlarged scale of transmit antennas and receive antennas of a MIMO system. For
example, transmission on more layers can be supported, and the terminal device can change the
codeword-to-layer mapping.

[00228] In addition, the terminal device may directly determine the correspondence between
the first indication parameter and the codeword-to-layer mapping based on the first indication
parameter, and the network device does not need to indicate the correspondence. In this way, the
network device needs to only dynamically indicate the first indication parameter. Compared with
indirect dynamic indication of the codeword-to-layer mapping, in this embodiment of this
application, signaling overheads can be effectively reduced.

[00229] The following further describes the technical solution in FIG. 2 with reference to FIG.
3 to FIG. 5. The technical solutions in FIG. 3 to FIG. 5 may be understood as support for the
technical solution in FIG. 2, or may be understood as other expressions of the technical solution
in FIG. 2.

[00230] FIG. 3 is an interaction flowchart of another communication method according to an
embodiment of this application. The method #300 shown in FIG. 3 is an implementation in which
a terminal device determines a correspondence between a channel eigenvalue threshold and
codeword-to-layer mapping based on the channel eigenvalue threshold, and determines the
codeword-to-layer mapping. In this implementation, the correspondence does not need to be
predefined, or the correspondence is indicated by a network device. The method #300 includes the
following steps.

[00231] S310: The network device determines a channel eigenvalue.

[00232] Specifically, one stream corresponds to one channel eigenvalue. The channel
eigenvalue represents channel quality of the stream. For example, a larger channel eigenvalue of
a stream indicates better channel quality of the stream.

[00233] In a possible implementation, the terminal device reports, to the network device, a
channel eigenvalue of a stream, a related parameter describing a change relationship of the channel
eigenvalue of the stream, and/or the like. Correspondingly, the network device receives the channel
eigenvalue of the stream and/or the related parameter describing the change relationship of the
channel eigenvalue of the stream that are/is reported by the terminal device, to determine the
channel eigenvalue.

[00234] In a possible implementation, the network device obtains a channel eigenvalue of a
stream through a channel H between the network device and the terminal device. For example, the

network device performs singular value decomposition (singular value decomposition, SVD)
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decomposition on the channel H between the network device and the terminal device, to obtain n
channel eigenvalues that are in one-to-one correspondence with n streams, where
n <min{quantity of rows of H, quantity of columns of H}.

[00235] Optionally, the network device selects n flows from min{quantity of rows of H,
quantity of columns of H} streams, and a selection rule may be determined through predefinition.
[00236] For example, a selection rule #P may include selecting n streams whose channel
eigenvalues are the maximum, or selecting n streams whose channel eigenvalues are greater than
or equal to a channel eigenvalue threshold.

[00237] S320: The network device determines a channel eigenvalue threshold #A.

[00238] Specifically, the network device selects the channel eigenvalue threshold #A (which
may be understood as a first indication parameter) from at least two candidate values of a channel
eigenvalue threshold (which may be understood as an indication parameter) based on a criterion
#Q. For example, the criterion #Q may mean that the terminal device has optimal performance,
minimum signaling overheads, or the like.

[00239] There is a correspondence between the channel eigenvalue threshold #A and codeword-
to-layer mapping. For example, the candidate values of the channel eigenvalue threshold (dB) are
{5, 10}. Achannel eigenvalue threshold (dB) 5 corresponds to codeword-to-layer mapping is #A1,
as shown in Table 7. A channel eigenvalue threshold (dB) 10 corresponds codeword-to-layer
mapping is #B1, as shown in Table 8. It is assumed that #A is 10.

[00240] In a possible implementation, the network device determines the correspondence
between the channel eigenvalue threshold #A and the codeword-to-layer mapping based on the
channel eigenvalue threshold #A, and determines the codeword-to-layer mapping corresponding
to the channel eigenvalue threshold #A. A specific process in which the network device determines
the correspondence between the channel eigenvalue threshold #A and the codeword-to-layer
mapping is the same as the following process (S350) in which the terminal device determines the
correspondence between the channel eigenvalue threshold #A and the codeword-to-layer mapping.
Details are not described herein again.

[00241] S330: The network device sends the channel eigenvalue threshold #A to the terminal
device.

[00242] Correspondingly, the terminal device receives the channel eigenvalue threshold #A sent
by the network device.

[00243] Specifically, the network device may send the channel eigenvalue threshold #Y to the
first communication apparatus through higher layer signaling or physical layer signaling. The
network device may indicate the channel eigenvalue threshold #A through an implementation in

the foregoing embodiment. Details are not described herein again.
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[00244] For example, the network device may send the channel eigenvalue threshold #A to the
terminal device in at least one of data transmission, CSI feedback, and coding/decoding, or may
send the channel eigenvalue threshold #A to the terminal device in another communication
procedure. This is not limited in this embodiment of this application. The data transmission may
include data receiving and/or data sending.

[00245] In a possible implementation, the channel eigenvalue threshold #A may be applicable
to one terminal device. In other words, the terminal device may use the channel eigenvalue
threshold #A.

[00246] In a possible implementation, the channel eigenvalue threshold #A may also be
applicable to a plurality of terminal devices. In other words, the plurality of terminal devices may
share the channel eigenvalue threshold #A.

[00247] In a possible implementation, the channel eigenvalue threshold #A may alternatively
be applicable to all terminal devices in a cell.

[00248] S340: The terminal device determines a channel eigenvalue.

[00249] Specifically, the terminal device may simultaneously perform S330 and S340, may
perform S330 before S340, or may perform S340 before S330. This is not limited in this
embodiment of this application.

[00250] In a possible implementation, the terminal device obtains a channel eigenvalue of a
stream through a channel H’ between the network device and the terminal device. For example,
the terminal device performs SVD decomposition on the channel H’ between the network device
and the terminal device, to obtain n channel eigenvalues that are in one-to-one correspondence
with n streams, where n <min{quantity of rows of H', quantity of columns of H'}.

[00251] Ina possible implementation, the terminal device selects n streams from min{quantity
of rows of H’', quantity of columns of H'} streams, and a selection rule may be
predefined/indicated by the network device to the terminal device.

[00252] For example, the selection rule may include selecting n streams whose channel
eigenvalues are the maximum, or selecting n streams whose channel eigenvalues are greater than
or equal to a channel eigenvalue threshold. The channel eigenvalue determined by the terminal
device is the same as that determined by the network device, or H is the same as H'.

[00253] S350: The terminal device determines, based on the channel eigenvalue threshold #A,
a correspondence between the channel eigenvalue threshold #A and codeword-to-layer mapping.
[00254]  Specifically, the terminal device determines the correspondence between the channel
eigenvalue threshold (dB) #A and the codeword-to-layer mapping based on the following steps.
[00255] S350#A: Determine a difference between each channel eigenvalue and a maximum

channel eigenvalue.
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[00256] For example, the terminal device sorts the n channel eigenvalues determined in S340
in descending (or ascending) order. A sorting result is expressed as follows:

€o, €1, ..., en-1 (1).
[00257] After determining the maximum channel eigenvalue emax in the n channel eigenvalues,
the terminal device determines the difference between each channel eigenvalue and the maximum

channel eigenvalue. The difference is expressed as:

2
€i

Aegy, Aey, ..., Ae,_;, Ae; = 10log

,where0 <i<n—1landep,x = {naX(ei) (2).
<I<n

ehnax
[00258] Inthe formulas (1) and (2), €,,0x = €o-
[00259] Table 6 shows an example listing the difference between each of the n channel

eigenvalues and the maximum channel eigenvalue. For details, refer to Table 6.

Table 6 Difference between each channel eigenvalue and maximum channel eigenvalue

Stream identifier Difference (dB)
0 0

1 -0.95
2 —6.80
3 -8.27
4 -8.92
) -9.19
6 -9.57
7 -10.00
8 -10.79
9 -11.57
10 -11.89
11 -12.24
12 -12.89
13 -13.12
14 -14.65
15 -15.12
16 -15.52
17 -16.51
18 -17.20
19 -17.79
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Stream identifier Difference (dB)
20 -18.06
21 -18.78
22 -19.64
23 -20.28
24 -20.53
25 -22.01
26 -23.37
27 -25.07
28 -26.02
29 -27.36
30 -28.68
31 -30.29

[00260] In Table 6, n=32, and a channel eigenvalue of a stream whose stream identifier is O is
the maximum channel eigenvalue. A value shown in the 2" column in Table 6 represents a
difference between a channel eigenvalue of a stream corresponding to each stream identifier and
the channel eigenvalue of the stream whose stream number is 0. A unit of the difference is dB. The
difference may also be understood as an energy difference between each channel eigenvalue and
the maximum channel eigenvalue.
[00261] S350#B: Group the n streams into C.™ groups based on the channel eigenvalue
threshold #A. A stream identifier included in a (q™P)™" group is denoted as:

CWy ™ = {j|—(q"™P + 1) = #A < Ae; < —q"™P x #A,0 < j < n — 1}, where 0 <
qQ™P < ¢ -1 (3).
[00262] S350#C: Remove a group being an empty set, where a group identifier of a non-empty
setis:

Sn = {q"™P|card(CWg ™) # 0, where 0 < g™ < ;™7 — 1} (4).
[00263] S350#D: Obtain that a quantity of to-be-mapped codewords is Cn. This may be
understood as that n layers are mapped to the C, codewords:

C, = card(S,) (5).
[00264] S350#E: Obtain each codeword-to-layer mapping relationship. A layer identifier
included in a g™ codeword is shown as follows. This may also be understood as: A mapping
relationship from the g™ codeword to a layer is shown as follows:

CW2 = {j|-Su(@ + 1) * #HA < Ae; < =S, (@) * #A,0<j<n—1}, where 0<
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q<C,—1 (6).

[00265] Based on the formula (6), the mapping relationship from each codeword (codeword 0O
to codeword C,,- 1) to the layer may be obtained.

[00266] By performing S350, the terminal device determines a correspondence between each
channel eigenvalue threshold and codeword-to-layer mapping. In other words, one channel
eigenvalue threshold corresponds to one time of codeword-to-layer mapping.

[00267] For example, it is assumed that the selection rule #P is to select n streams with
maximum channel eigenvalues. Table 7 shows an example listing codeword-to-layer mapping
corresponding to the channel eigenvalue threshold (dB) 5. Table 8 shows an example listing
codeword-to-layer mapping corresponding to the channel eigenvalue threshold (dB) 10. Based on
the foregoing steps, the 3™ column in Table 7 or Table 8: codeword-to-layer mapping 1, may be
obtained. There is a correspondence between the 4™ column and the 3 column. The 4™ column:
codeword-to-layer mapping 2, may be deduced based on the 3 column. For the correspondence,

refer to Table 2 or Table 3. Details are not described below again.

Table 7 Codeword-to-layer mapping corresponding to the channel eigenvalue threshold
(dB) 5

Quantity of | Quantity of | Codeword-to-layer mapping 1 | Codeword-to-layer mapping 2,

. l
layers codewords where i=0, 1, ..., Vix'—1
1 1 CWo: [0] XO()=d%()
Vslyarflzr:Vsoymb
2 1 CWo: [0, 1] X()=d°2*7)

x(i)=d°(2%i+1)

layer _y,0
Vsymb _Vsymb/2

3 2 CWo: [0, 1]; and x0(i)=d°(2*i)
CWi: [2] xL(i)=d°(2%i+1)
x2(i)=d(i)

layer _y,0 171
Vsymb _Vsymb/ 2_Vsymb

4 2 CWo: [0, 1]; and x0(1)=0°(2*i)
CWi: [2, 3] xL(i)=d°(2*i+1)
x2(i)=d(i)
x3()=d*(2*i+1)

l _ —
V:s;rflzr_vs(;/mb/ 2_Vslymb/ 2
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vsl%ir—l

5

2

CWo: [0, 1]; and
CWi1: [2, 3, 4]

X0(1)=d°(2*7)
xL(i)=d°(2%i+1)
x2(i)=d(3*])
x3(i)=d1(3%i+1)
x4(i)=d1(3%i+2)

l — —
Vs;rjrzlzr_vs(;/mb/ 2_Vslymb/ 3

CWo: [0, 1]; and
CWi1: [2,3,4,5]

X0(1)=d°(2*])
xL(i)=d°(2%i+1)
x2(i)=d%(4*i)
x3(i)=d!(4*%i+1)
x4(i)=d1(4%i+2)
x5(i)=d(4*i+3)

l — —
Vs;glle)r _Vs(;/mb 2= Vslymb 4

CWo: [0, 1]; and
CWiu: [2,3,4,5, 6]

x0(1)=0°(2*1)

x1(i)=d®(2*i+1)
x2(i)=d!(5*i)

x3(i)=d (5*i+1)
X4(i)=d (5*i+2)
x5(i)=d(5*i+3)
X8(i)=d (5*i+4)

l — —
‘/s;fzrjr/lzr_vs(;/mb/ 2_Vslymb/ 5

CWao: [0, 1];
CWi1: [2, 3, 4,5, 6]; and
CWa: [7];

X()=d°(2*)

X (iy=d0(2%i+1)

X (iy=d*(5*i)
x(i)=dl(5%i+1)
x(iy=d!(5%i+2)
X5(i)=d!(5%i+3)
XE(i)=dl(5%i+4)

X(i)=d2(i)

Vslya%f;r:Vsoymb/ 2=Vgymp/5=

2
Vsymb
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Quantity of | Quantity of | Codeword-to-layer mapping 1 | Codeword-to-layer mapping 2,
- l

layers codewords where i=0, 1, ..., VioX'~1

32 7 CWo: [0, 1]; x0(i)=d°(2*i)

CWiu: [2, 3, 4,5, 6];

CW:2: [7, 8,9, 10, 11, 12, 13,
14];

CWsa: [15, 16, 17, 18, 19, 20,
21, 22];

CW4: [23, 24, 25, 26];

CWs: [27, 28, 29, 30]; and
CWa1: [31];

xi(i)=d°(2*i+1)
x2(i)=d"(5*i)

x*(i)=d"(5*i+1)
x“(i)=d"(5*i+2)
x5(i)=d"(5*i+3)
X8(i)=d" (5*i+4)
X (i)=d2(8*i)

x&(i)=d2(8*i+1)
X*(i)=02(8*i+2)
x10(i)=d?(8*i+3)
XU(i)=?(8*i+4)
X'2(i)=d?(8*i+5)
X13(i)=d?(8*i+6)
X14(i)=d?(8*i+7)
x15(i)=d*(8*i)

x15(i)=d*(8*i+1)
XY (i)=d*(8*i+2)
x18(i)=d3(8*i+3)
X19(i)=d*(8*i+4)
X2°(i)=d*(8*i+5)
X?L(i)=d*(8*i+6)
X22(i)=d*(8*i+7)
X23(i)=d*(4*i)

X24(i)=d“(4%i+1)
X?5(i)=d*(4%i+2)
X?5(i)=d*(4*i+3)
X2 (i)=d®(4*i)

X?8(i)=d®(4%i+1)
X2(i)=d°(4*i+2)
X*(i)=d®(4*i+3)

56




Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V'@

symb —
x*1(i)=d°(i)
l — — —
Veymp =Vsymb!2=Vsymp/5=

Vemp/8=Veymp!8=Vympl4=

Vssymb / 4=V56ymb

Table 8 Codeword-to-layer mapping corresponding to the channel eigenvalue threshold

(dB) 10

Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V'@

1

1

CWo: [0]

symb —
x(i)=d°(i)

layer _y,0
Vsymb _Vsymb

CWo: [0, 1]

x0(i)=d°(2*i)
xL(i)=d°(2%i+1)

layer _y,0
Vsymb _Vsymb/Z

CWo: [0, 1, 2]

x0(1)=d°(3*1)
xL(i)=d°(3*i+1)
x2(i)=d*(3*i+2)

layer
vV y

—170
symb _Vsymb/3

CWo: [0, 1, 2, 3]

XO(1)=d°(4*7)

x1(i)=d°(4*i+1)
x2(i)=d(4*i+2)
x3(1)=d°(4*i+3)

layer _y,0
Vsymb _Vsymb/4

CWo: [0, 1, 2, 3, 4]

x0(1)=d°(5*i)

x1(i)=d*(5*i+1)
x2(i)=d°(5*i+2)
x3(i)=d°(5*i+3)
X4(i)=d*(5*i+4)

layer _y,0
Vsymb _VS)’mb/S
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Quantity of

layers

Quantity of

codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V'¥¢"_1

6

1

CWo: [0, 1, 2, 3, 4, 5]

symb ~
X0(1)=d°(6*)
xL(i)=d°(6*i+1)
x2(i)=d°(6*i+2)
x3(i)=0°(6%i+3)
x4(i)=d0(6%i+4)
x5(i)=0°(6*i+5)

layer _y,0
Vsymb _Vsymb/G

CWO: [01 11 21 31 41 51 6]

X0(1)=0°(7*i)

xL(i)=d0(7*i+1)
x2(i)=d0(7%i+2)
x3(i)=d0(7%i+3)
XA()=d°(7*i+4)
x5(i)=d0(7*i+5)
X8(i)=d°(7*i+6)

layer _y,0
V;ymb _Vsymb/7

CWo: [0, 1, 2, 3, 4, 5, 6]; and
CW1: [7]

x0(1)=007*7)
xL(i)=d°(7*i +1)
X2(i)=d°(7*i+2)
x3(i)=d*(7*i+3)
XA()=d°(7*i+4)
x5(i)=d0(7*i+5)
X8(i)=d%(7*i+6)
x7(i)=d(i)

layer _y,0
Vsymb _Vsym

b/7=Vslymb

32

CW,: [0, 1, 2, 3, 4,5, 6]
CW,: [7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21,
22]

CW,: [23, 24, 25, 26, 27, 28,
29, 30]

x0(1)=d°(7*1)

x(i)=d%(7*i+1)
x2(i)=d%(7*i+2)
x3(i)=d%(7*i+3)
x4(i)=d%(7*i+4)
x5(i)=d%(7*i+5)
x5(i)=d%(7*i+6)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vsl%ebr—l

CWs: [31]

x7(i)=d'(16i)
x8(i)=d'(16*i+1)
x%(i)=d'(16*i+2)
x10(i)=d'(16*i+3)
xU(i)=dL(16%i+4)
x12(i)=d'(16*i+5)
x13(i)=d'(16i+6)
x14(i)=d(16%i+7)
x15(i)=d'(16*i+8)
x16(i)=d'(16*i+9)
xY7(i)=d'(16*i+10)
x18(i)=d(16%i+11)
x19(i)=d'(16*i+12)
x2(i)=d'(16*i+13)
x21(i)=d'(16*i+14)
x?(i)=d'(16*i+15)
x23(i)=d?(8*i)
x?4(i)=d?(8*i+1)
x25(i)=d?(8*i+2)
x25(i)=d?(8*i+3)
X7 (i)=d(8*i+4)
X?3(i)=c(8*i+5)
X?%(i)=c(8*i+6)
X*0(i)=d(8*i+7)
x3L(i)=d(i)

Veyors =V mpl =V, /16=

Vszymb/8=V53ymb

[00268]

channel eigenvalue threshold #A and the correspondence.

[00269]

S360: The terminal device determines the codeword-to-layer mapping based on the

Specifically, the terminal device determines, based on the channel eigenvalue threshold

#A and the correspondence between the channel eigenvalue threshold #A and the codeword-to-

layer mapping, the codeword-to-layer mapping corresponding to the channel eigenvalue threshold
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#A.

[00270] The correspondence between the channel eigenvalue threshold #A and the codeword-
to-layer mapping that is determined by the terminal device is consistent with the correspondence
between the channel eigenvalue threshold #A and the codeword-to-layer mapping that is
determined by the network device. Specifically, the following manners may be used:

[00271] In a TDD system, the network device indicates the terminal device to use a channel
eigenvalue of a channel stream at a reference moment as a channel eigenvalue for determining
codeword-to-layer mapping. In this way, it can be ensured that a channel eigenvalue used by the
terminal device is consistent with a channel eigenvalue used by the network device.

[00272] During downlink transmission in an FDD system, the terminal device feeds back a
channel eigenvalue of each stream to the network device. In this way, it can be ensured that a
channel eigenvalue used by the terminal device is consistent with a channel eigenvalue used by
the network device.

[00273]  During uplink transmission in the FDD system, the terminal device may use codeword-
to-layer mapping that is the same as that in the downlink transmission in the FDD system.
[00274]  Optionally, the terminal device sends capability indication information to the network
device. The capability indication information indicates whether the terminal device supports
dynamic codeword-to-layer mapping.

[00275]  Specifically, if the capability indication information indicates that the terminal device
does not support the dynamic codeword-to-layer mapping, the network device maintains existing
codeword-to-layer mapping with the terminal device. If the capability indication information
indicates that the terminal device supports the dynamic codeword-to-layer mapping, the network
device maintains the dynamic codeword-to-layer mapping with the terminal device by using the
foregoing technical solution.

[00276] Optionally, the terminal device sends, to the network device, first indication
information indicating whether the first indication parameter is applicable or needs to be updated.
Alternatively, after receiving the first indication parameter sent by the network device, the terminal
device sends, to the network device, second indication information including a recommended
indication parameter. In this case, the first indication information or the second indication
information may be sent in the foregoing implementation, and details are not described herein
again.

[00277]  Specifically, in the foregoing technical solution, a plurality of streams with similar
channel eigenvalues are mapped to a same codeword by configuring the channel eigenvalue
threshold, and an allocation result is that a maximum difference between channel eigenvalues of

any two streams in the same codeword does not exceed a configured channel eigenvalue threshold.
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In this way, in this embodiment of this application, a modulation coding scheme (modulation
coding scheme, MCS) value that is configured based on a codeword may be close to an MCS value
of each stream corresponding to the codeword, so that performance losses of a MIMO system can
be reduced.

[00278] Inthis embodiment of this application, a value of the channel eigenvalue threshold may
be changed. In this embodiment of this application, the value of the channel eigenvalue threshold
is adjusted, so that balance can be achieved between capacity performance and signaling overheads
of the MIMO system. For example, a larger channel eigenvalue threshold indicates a smaller
capacity and smaller overheads, and a smaller channel eigenvalue threshold indicates a larger
capacity and larger overheads.

[00279] Inaddition, in the technical solution of the method #300 shown in FIG. 3, the terminal
device determines the channel eigenvalue by itself, then determines the correspondence between
the channel eigenvalue threshold and the codeword-to-layer mapping based on the channel
eigenvalue threshold sent by the network device to the terminal device, and determines the
codeword-to-layer mapping corresponding to the channel eigenvalue threshold. When the
correspondence is sent by the network device to the terminal device or is predefined in a protocol,
the terminal device may not need to determine the channel eigenvalue, and directly determine the
corresponding codeword-to-layer mapping based on the channel eigenvalue threshold sent by the
network device to the terminal device and the correspondence that is sent by the network device
to the terminal device or predefined in the protocol. For specific descriptions, refer to the foregoing
descriptions of S230. The descriptions are also applicable to the following descriptions, and details
are not described below again.

[00280] Based on the foregoing technical solution, in this embodiment of this application, a
plurality of streams with similar channel eigenvalues are mapped to a same codeword, and a
plurality of streams with different channel eigenvalues are mapped to different codewords. In this
way, signaling overheads can be effectively reduced. A larger quantity of codewords indicates
higher signaling overheads. When signaling overheads are the same, in this embodiment of this
application, a system capacity of the MIMO system can be effectively increased.

[00281] In addition, in this embodiment of this application, transmission of any quantity of
streams can be supported, and dynamic codeword-to-layer mapping can be supported. Different
terminal devices may flexibly and dynamically adjust codeword-to-layer mapping based on
channel eigenvalue thresholds of streams at different moments. When a channel difference
between different terminal devices is large or a channel of a terminal device differs greatly at
different moments, compared with a fixed mapping relationship, in this embodiment of this

application, the system capacity can be increased. In this embodiment of this application, the value
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of the channel eigenvalue threshold may be further changed, to achieve the balance between the
capacity performance and the signaling overheads of the MIMO system, and meet the requirement
of the increasingly developed MIMO system.

[00282] Inaddition, the terminal device may determine the correspondence between the channel
eigenvalue threshold and the codeword-to-layer mapping based on the channel eigenvalue
threshold, and the correspondence does not need to be indicated by the network device or
predefined. The network device needs to only dynamically indicate the channel eigenvalue
threshold. Compared with indirect dynamic indication of the codeword-to-layer mapping, in this
embodiment of this application, signaling overheads can be effectively reduced.

[00283] In a scenario in which a channel of a terminal device frequently changes or a channel
difference between terminal devices is distinct, compared with a fixed codeword-to-layer mapping
relationship, in this embodiment of this application, the system capacity can be increased.
Compared with a method for directly and dynamically indicating a codeword-to-layer mapping
relationship, in this embodiment of this application, the channel eigenvalue threshold is
dynamically indicated, so that signaling overheads can be effectively reduced.

[00284] In the descriptions of the method #300 in this embodiment of this application, the
channel eigenvalue threshold is the first indication parameter. However, the first indication
parameter may alternatively be a signal power threshold, a signal energy threshold, a reference
signal received power threshold, a signal-to-noise ratio threshold, or a signal to interference plus
noise ratio threshold. For example, the channel eigenvalue threshold in the solution may be
replaced with the signal power threshold, the signal energy threshold, the reference signal received
power threshold, the signal-to-noise ratio threshold, or the signal to interference plus noise ratio
threshold, and the channel eigenvalue may be replaced with signal power, signal energy, reference
signal received power, a signal-to-noise ratio, or a signal to interference plus noise ratio. Therefore,
for the technical solution related to the first indication parameter mentioned above, refer to the
content shown in the method #300. Details are not described in this embodiment of this application.
[00285] As mentioned above, the codeword-to-layer mapping may alternatively include a
specific row or column in a codeword-to-layer mapping table. Therefore, that there is the
correspondence between the first indication parameter and the codeword-to-layer mapping may be
understood as follows: There is a correspondence between the first indication parameter and the
specific row or column in the codeword-to-layer mapping table (where the mapping table is Table
7).

[00286]  For example, in Table 7, the channel eigenvalue threshold (dB) 5 corresponds to the 3™
row in Table 7, and the channel eigenvalue threshold (dB) 10 corresponds to the 4™ row in Table

7. For descriptions of a correspondence between the first indication parameter and a specific row
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or column in a codeword-to-layer mapping table, refer to the content. The content is merely used
as an example for understanding.

[00287] FIG. 4 is an interaction diagram of still another communication method according to
an embodiment of this application. The method #400 shown in FIG. 4 is used to dynamically
indicate codeword-to-layer mapping based on a channel eigenvalue threshold and a layer identifier.
Specifically, a terminal device determines the corresponding codeword-to-layer mapping based on
the channel eigenvalue threshold and the layer identifier. In this implementation, the
correspondence between the channel eigenvalue threshold and layer identifier and the codeword-
to-layer mapping does not need to be predefined, or the correspondence between the channel
eigenvalue threshold and layer identifier and the codeword-to-layer mapping is indicated by a
network device. The method #400 includes the following steps.

[00288] S410: The network device determines a channel eigenvalue.

[00289] For specific descriptions, refer to S310. Details are not described herein again.
[00290] S420: The network device determines a combination parameter #U, where one
combination parameter includes one channel eigenvalue threshold #U and a layer identifier #U.
[00291] In this embodiment of this application, the layer identifier may include at least one of
the following: a start layer identifier, an end layer identifier, or the like. The layer identifier may
be any positive integer less than or equal to a maximum quantity of supported layers.

[00292] For ease of description, in this embodiment of this application, the start layer identifier
is used as an example to describe this technical solution, but another expression form is not limited.
For example, the technical solution in this embodiment of this application is described based on
the end layer identifier.

[00293] Specifically, the network device selects the combination parameter #U from candidate
values of a combination parameter based on a criterion #Q. For example, the criterion #Q may
mean that the terminal device has optimal performance, minimum signaling overheads, or the like.
There is a correspondence between the combination parameter #U and codeword-to-layer mapping.
For example, the candidate values of the combination parameter are {channel eigenvalue threshold
(dB) 10 and layer identifier 0, channel eigenvalue threshold (dB) 10 and layer identifier 8}.
Codeword-to-layer mapping corresponding to a combination parameter #A (channel eigenvalue
threshold (dB) 10 and layer identifier 0) is #A, and codeword-to-layer mapping corresponding to
a combination parameter #U (channel eigenvalue threshold (dB) 10 and layer identifier 8) is #B.
[00294] In a possible implementation, the network device determines the correspondence
between the combination parameter #U and the codeword-to-layer mapping based on the
combination parameter #U, and determines the codeword-to-layer mapping corresponding to the
combination parameter #U. A specific process in which the network device determines the

63



10

15

20

25

30

35

correspondence between the combination parameter #U and the codeword-to-layer mapping is the
same as the following process (S450) in which the terminal device determines the correspondence
between the combination parameter #U and the codeword-to-layer mapping. Details are not
described herein again.

[00295] S430: The network device sends the combination parameter #U to the terminal device.
[00296] Correspondingly, the terminal device receives the combination parameter #U sent by
the network device.

[00297] The combination parameter #U indicated by the network device to the terminal device
may separately indicate a channel eigenvalue threshold #A and a layer identifier #R, or may jointly
indicate the channel eigenvalue threshold #A and the layer identifier #R. The network device may
send the combination parameter #U to the terminal device through higher layer signaling or
physical layer signaling. The network device may indicate the combination parameter #U through
the implementation in the foregoing embodiment. Details are not described herein again.

[00298] For example, the network device may send the combination parameter #U to the
terminal device in at least one of data transmission, CSI feedback, and coding/decoding, or may
send the combination parameter #U to the terminal device in another communication procedure.
This is not limited in this embodiment of this application. The data transmission may include data
receiving and/or data sending.

[00299] Ina possible implementation, the combination parameter #U may be applicable to one
terminal device. In other words, the terminal device may use the combination parameter #U.
[00300] Ina possible implementation, the combination parameter #U may also be applicable to
a plurality of terminal devices. In other words, the plurality of terminal devices may share the
combination parameter #U.

[00301] In a possible implementation, the combination parameter #U may alternatively be
applicable to all terminal devices in a cell.

[00302] In the foregoing implementation, the combination parameter #U may be indicated
through the implementation in the foregoing embodiment. Details are not described herein again.
[00303] S440: The terminal device determines a channel eigenvalue.

[00304] Specifically, the terminal device may simultaneously perform S430 and S440, may
perform S430 before S440, or may perform S440 before S430. This is not limited in this
embodiment of this application.

[00305] In a possible implementation, the terminal device obtains a channel eigenvalue of a
stream through a channel H' between the network device and the terminal device. For example,
the terminal device performs SVD decomposition on the channel H’ between the network device

and the terminal device, to obtain n channel eigenvalues that are in one-to-one correspondence
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with n streams from a (#R)" stream to a (#R+n—1)"" stream, where n < min{quantity of rows of
H’, quantity of columns of H'}. The channel eigenvalue determined by the terminal device is the
same as that determined by the network device, or H' is the same as H.
[00306] S450: The terminal device determines a correspondence between the combination
parameter #U and codeword-to-layer mapping based on the combination parameter #U.
Specifically, the terminal device determines the correspondence between the channel eigenvalue
threshold (dB) #A and layer identifier #R and the codeword-to-layer mapping based on the
following steps.
[00307] S450#A: Determine a difference between each channel eigenvalue and a maximum
channel eigenvalue.
[00308] For details, refer to the descriptions of step S350#A. Details are not described herein
again.
[00309] S450#B: Group the n streams into C.™ groups based on the channel eigenvalue
threshold.
[00310] For details, refer to the descriptions of step S350#B. Details are not described herein
again.
[00311] S450#C: Remove a group being an empty set, where a group identifier of a non-empty
setis:

Sn = {q"™P|card(CWg ™) # 0, where 0 < g™ < ;"7 — 1} (4).
[00312] S450#D: Obtain that a quantity of to-be-mapped codewords is Cn. This may be
understood as that n layers are mapped to the C, codewords.

C,, = card(S,).
[00313] S450#E: Obtain each codeword-to-layer mapping relationship. A layer identifier
included in a g™ codeword is shown as follows. This may also be understood as: A mapping
relationship from the g™ codeword to a layer is shown as follows:

CW; =

{j — s|—(5n(q) + 1)+ #A < Aej< -5, (@) *#A,s<j<s+n-— 1},where0 <q<

C,—1 (5).
[00314] By performing S450, the terminal device determines a correspondence between each
combination parameter and codeword-to-layer mapping. In other words, one combination
parameter corresponds to one time of codeword-to-layer mapping.
[00315] Table 9 shows an example listing codeword-to-layer mapping #A1 corresponding to
the channel eigenvalue threshold (dB) 10 and the layer identifier 0. Table 10 shows an example

listing codeword-to-layer mapping #B1 corresponding to the channel eigenvalue threshold (dB)
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10 and the layer identifier 8. Based on the foregoing steps, the 3@ column in Table 9 or Table 10:

codeword-to-layer mapping 1, may be obtained. There is a correspondence between the 4" column

and the 3 column. The 4" column: codeword-to-layer mapping 2, may be deduced based on the

3" column. For the correspondence, refer to Table 2 or Table 3. Details are not described below

again.

Table 9 Codeword-to-layer mapping #A1 corresponding to the channel eigenvalue
threshold (dB) 10 and the layer identifier 0

Quantity of

layers

Quantity of

codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., V¢

1

1

CWo: [0]

symb
x0(i)=d°(i)

layer _y,0
Vsymb _Vsymb

CWo: [0, 1]

x0(1)=d°(2*i)
x1(i)=d°(2*i+1)

layer _y,0
Vsymb _Vsymb/2

CWo: [0, 1, 2]

x%(1)=d°(3*i)
x1(i)=d®(3*i+1)
x2(1)=d°(3*i+2)

layer _y,0
Vsymb _Vsymb/ 3

CWo: [0, 1, 2, 3]

X0(i)=d°(4*i)

xL(i)=d°(4*i+1)
x2(i)=d(4*i+2)
x3(i)=d°(4*i+3)

layer _y,0
Vsymb _Vsymb/4

CWo: [0, 1, 2, 3, 4]

x0(1)=d°(5*1)

x1(i)=d°(5*i+1)
x2(i)=d°(5*i+2)
x3(i)=d°(5*i+3)
x4(i)=d°(5*i+4)

layer _y,0
Vsymb _Vsymb/S

CWo: [0, 1, 2, 3, 4, 5]

x0(i)=d°(6i)
x1(i)=d°(6*i+1)
x2(i)=d°(6%i+2)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vsl%ir—l

x3(1)=d°(6*i+3)
x4(i)=d°(6*i+4)
x5(i)=d®(6*i+5)

layer _y,0
Vsymb _Vsymb/G

CWo: [0, 1, 2, 3, 4, 5, 6]

XO()=d°(7*])

xL(i)=d0(7*i+1)
x2(i)=d°(7*i+2)
x3(i)=d0(7%i+3)
x3(i)=d0(7*i+4)
x5(i)=d0(7*i+5)
x5(i)=d°(7*i+6)

layer _y,0
V;ymb _Vsymb/7

CWo: [0, 1, 2, 3, 4, 5, 6]; and
CW1: [7]

X0(1)=0°(7*i)
xL(i)=d0(7*i +1)
X2(i)=d°(7*i+2)
x3(i)=d0(7*i+3)
X4()=d°(7*i+4)
x5(i)=d%(7*i+5)
X8(i)=d%(7*i+6)
X7 (i)=d(i)

layer _y,0 71
Vsymb _Vsymb/ 7_Vsymb

32

CWo: [0, 1, 2,3,4,5,6];
CWwu: [7,8,9, 10, 11, 12, 13,
14,15, 16, 17, 18, 19, 20, 21,
22];

CWs2: [23, 24, 25, 26, 27, 28,
29, 30]; and

CWa: [31]

X0()=d°(7*])
x(i)=d%(7*i+1)
X2(i)=d°(7*i+2)
x3(i)=d%(7*i+3)
x4(i)=d%(7*i+4)
x5(i)=d%(7*i+5)
x5(i)=d%(7*i+6)
x7(i)=d(16*i)
x8(i)=d'(16*i+1)
x9(i)=d'(16*i+2)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vé%ﬂ—l

x0()=dX(16%i+3)
XU (i)=d (16*i+4)
x12(i)=d!(16*i+5)
x13(i)=d'(16*i+6)
x14(i)=d'(16*i+7)
x15(i)=d!(16*i+8)
x16(i)=d(16*i+9)
x17(i)=d'(16*i+10)
x18(i)=d}(16*i+11)
x19(i)=d*(16*i+12)
x20(i)=d!(16*i+13)
x21(i)=d'(16*i+14)
x22(i)=d!(16*i+15)
x23(i)=0?(8*i)
x24(i)=0?(8*i+1)
x25(1)=0(8*i+2)
x25(7)=d?(8*i+3)
x27()=0?(8*i+4)
x28(1)=d?(8*i+5)
x2%(i)=d?(8*i+6)
x30(i)=d?(8*i+7)
x3L(i)=d%(i)

Vlayer

symb :Vs(;/mb/ 7:Vslymb/ 16=

Vszymb / 8:Vs?3/mb

Table 10 Codeword-to-layer mapping #B1 corresponding to the channel eigenvalue
threshold (dB) 10 and the layer identifier 8

Quantity of | Quantity of | Codeword-to-layer mapping 1 | Codeword-to-layer mapping 2,
- l

layers codewords where i=0, 1, ..., Vix'—1

1 1 CWo: [0] x0(i)=d°(i)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vsl%g—l

layer _y,0
Vsymb _Vsymb

CWo: [0, 1]

x0(1)=d°(2*i)
x1(i)=d°(2*i+1)

layer _y,0
Vsymb _Vsymb/2

CWo: [0, 1, 2]

x0(1)=d°(3*i)
x1(i)=d®(3*i+1)
x2(i)=d%(3*%i+2)

layer _y,0
Vsymb _Vsymb/3

CWo: [0, 1, 2, 3]

X0()=d°(4*)

xL(i)=d°(4*i+1)
x2(i)=d°(4%i+2)
x3(i)=d°(4*i+3)

layer _y,0
Vsymb _Vsymb/4

CWo: [0, 1, 2, 3, 4]

x0(i)=0°(5%i)

x1(i)=d°(5*i+1)
x2(i)=d0(5%i+2)
x3(i1)=0°(5*i+3)
x4(i)=00(5%i+4)

layer
vV y

—170
symb _VSymb/S

CWo: [0, 1, 2, 3, 4, 5]

x0(1)=0°(61)

xL(i)=d°(6*i+1)
x2(i)=0°(6%i+2)
x3(i1)=0°(6*i+3)
x4(i)=d°(6%i+4)
x5(i)=0°(6*i+5)

Vlayer

—170
symb _Vsymb/6

CWo: [0, 1, 2, 3, 4, 5, 6]

x0(1)=d°(7*i)

x1(i)=d*(7*i+1)
x2(i)=d*(7*i+2)
x3(i)=d*(7*i+3)
X4(i)=d(7*i+4)
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Quantity of

layers

Quantity of
codewords

Codeword-to-layer mapping 1

Codeword-to-layer mapping 2,

where i=0, 1, ..., Vé%ﬂ—l

X5(i)=d°(7*i+5)
x5(i)=d%(7*i+6)

layer _y,0
Vsymb _Vsymb/7

CWo: [0, 1, 2,3,4,5, 6]; and
CWi: [7]

X0()=d°(7*])
xL(i)=d°(7*i +1)
x2(i)=d0(7%i+2)
x3()=d°(7*i+3)
x3(i)=d0(7*i+4)
x5(i)=00(7*i+5)
x5(i)=d°(7*i+6)
X7 (i)=d(i)

Vlayer

—170 —71
symb _Vsymb/ 7_Vsymb

24

CWo: [0,1,2,3,4,5,6,7,8,9,
10, 11, 12, 13, 14];

CWau: [15, 16, 17, 18, 19, 20,
21, 22]; and

CW.: [23]

x0(i)=0°(15*i)
xL(i)=d°(15%i+1)
x2(i)=0°(15%i+2)
x3(1)=d°(15%i+3)
x4(i)=0°(15%i+4)
X5(i1)=d°(15%i+5)
x5(i)=d°(15%i+6)
X7 (i)=d°(15%i+7)
x8(i)=d°(15%i+8)
x9(i)=0°(15*i+9)
x10(i1)=d°(15*i+10)
XU (i)=dO(15*i+11)
x12(j)=d%(15*i+12)
x13(i)=d®(15*i+13)
x14(i)=d°(15*i+14)
x15(i)=d%(8*i)
x16(i)=d(8*i+1)
x17(i)=d!(8*i+2)
x18(i)=d(8*i+3)

70




10

15

20

25

Quantity of | Quantity of | Codeword-to-layer mapping 1 | Codeword-to-layer mapping 2,

s layer
layers codewords where i=0, 1, ..., VioX'~1

x2%(i)=d"(8%i+4)
x20(i)=d(8*i+5)
x?1(i)=d"(8*i+6)
x22(i)=d*(8*i+7)
x23(i)=d?(i)

Vot =V, 1=V 116=

Vszymb / 8:Vs?3/mb

[00316] S460: The terminal device determines the codeword-to-layer mapping based on the
combination parameter #U and the correspondence.

[00317] Specifically, the terminal device determines the codeword-to-layer mapping
corresponding to the combination parameter #U based on the combination parameter #U and the
correspondence between the combination parameter #U and the codeword-to-layer mapping.
[00318] The correspondence between the combination parameter and the codeword-to-layer
mapping that is determined by the terminal device is consistent with the correspondence between
the combination parameter and the codeword-to-layer mapping that is determined by the network
device. Specifically, the following manners may be used:

[00319] In a TDD system, the network device indicates the terminal device to use a channel
eigenvalue of a channel stream at a reference moment as a channel eigenvalue for determining
codeword-to-layer mapping. In this way, it can be ensured that a channel eigenvalue used by the
terminal device is consistent with a channel eigenvalue used by the network device.

[00320] During downlink transmission in an FDD system, the terminal device feeds back a
channel eigenvalue of each stream to the network device. In this way, it can be ensured that a
channel eigenvalue used by the terminal device is consistent with a channel eigenvalue used by
the network device.

[00321] During uplink transmission in the FDD system, the terminal device may use codeword-
to-layer mapping that is the same as that in the downlink transmission in the FDD system.
[00322] Optionally, the terminal device sends capability indication information to the network
device. The capability indication information indicates whether the terminal device supports
dynamic codeword-to-layer mapping.

[00323] Specifically, if the capability indication information indicates that the terminal device
does not support the dynamic codeword-to-layer mapping, the network device maintains existing
codeword-to-layer mapping with the terminal device. If the capability indication information
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indicates that the terminal device supports the dynamic codeword-to-layer mapping, the network
device maintains the dynamic codeword-to-layer mapping with the terminal device by using the
foregoing technical solution.

[00324] Optionally, the terminal device sends, to the network device, indication information
indicating whether the combination parameter #U is applicable or needs to be updated.
Alternatively, after receiving the combination parameter #U sent by the network device, the
terminal device sends a new recommended combination parameter value #Z to the network device.
The recommended combination parameter value or the indication information indicating whether
the combination parameter #U is applicable or needs to be updated may be sent through the
foregoing implementation.

[00325] Specifically, in this embodiment of this application, a plurality of streams with similar
channel eigenvalues are mapped to a same codeword by configuring the channel eigenvalue
threshold, and an allocation result is that a maximum difference between channel eigenvalues of
any two streams in a same codeword does not exceed the configured channel eigenvalue threshold.
In this way, in this embodiment of this application, an MCS value configured based on a codeword
may be close to an MCS value of each stream corresponding to the codeword, so that performance
losses of a MIMO system can be reduced. In addition, the layer identifier is configured based on
scheduling information, and a codeword-to-layer mapping relationship is adjusted based on the
layer identifier, to improve performance of the MIMO system.

[00326] Based on the foregoing technical solution, in this embodiment of this application, any
quantity of transport layers may be supported, and a dynamic codeword-to-layer mapping
relationship may be supported. Different terminal devices may flexibly and dynamically adjust the
codeword-to-layer mapping relationship based on the combination parameters at different
moments. When a channel difference between different terminal devices is large or a channel of a
terminal device differs greatly at different moments, compared with a fixed layer mapping
relationship, in this embodiment of this application, a system capacity can be increased. In this
embodiment of this application, a balance between capacity performance and signaling overheads
of the MIMO system may be achieved by changing a value of the combination parameter.
[00327] In addition, the terminal device may determine a correspondence between the
combination parameter and a layer mapping relationship based on the combination parameter. The
correspondence does not need to be indicated by the network device. The network device needs to
only dynamically indicate the combination parameter. Compared with indirect dynamic indication
of the codeword-to-layer mapping, in this embodiment of this application, signaling overheads can
be effectively reduced. In this embodiment of this application, a plurality of streams with similar

channel eigenvalues are mapped to a same codeword, and a plurality of streams with different
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channel eigenvalues are mapped to different codewords. In this way, signaling overheads can be
effectively reduced. A larger quantity of codewords indicates higher signaling overheads. When
signaling overheads are the same, in this embodiment of this application, a system capacity of the
MIMO system can be effectively increased.

[00328] In a multi-user MIMO scenario, due to impact of interference, some terminal devices
schedule first n streams with maximum channel eigenvalues, and some terminal devices schedule
n streams with intermediate channel eigenvalues. If a difference between the channel eigenvalues
of the first n streams differs greatly from a difference between the channel eigenvalues of the
intermediate n streams, all terminal devices use codeword-to-layer mapping corresponding to the
first n streams or codeword-to-layer mapping corresponding to the intermediate n streams. This
reduces system performance.

[00329] Therefore, in this embodiment of this application, a layer identifier is added to indicate
a location for transmission of the n streams in L streams. This embodiment of this application can
support dynamic adjustment of layer identifier—based codeword-to-layer mapping of different
terminal devices at different moments. In this embodiment of this application, the layer identifier
may be determined based on a scheduling result of a stream of the terminal device, to obtain
codeword-to-layer mapping that matches the scheduling result, so as to increase a system capacity.
[00330] The layer identifier shown in FIG. 4 may also become an independent first indication
parameter. For example, one layer identifier corresponds to one codeword-to-layer mapping
relationship. In this case, the network device can flexibly indicate the layer identifier based on
different channel conditions, to dynamically adjust the codeword-to-layer mapping. For specific
content, refer to the foregoing descriptions. Details are not described herein again.

[00331] In the descriptions of the method #400 in this embodiment of this application, the
channel eigenvalue threshold and the layer identifier are the first indication parameter. However,
the first indication parameter may alternatively be a signal power threshold and a layer identifier,
a signal energy threshold and a layer identifier, a reference signal received power threshold and a
layer identifier, a signal-to-noise ratio threshold and a layer identifier, or a signal to interference
plus noise ratio threshold and a layer identifier. For example, the channel eigenvalue threshold and
the layer identifier in the solution may be replaced with the signal power threshold and the layer
identifier, the signal energy threshold and the layer identifier, the reference signal received power
threshold and the layer identifier, the signal-to-noise ratio threshold and the layer identifier, or the
signal to interference plus noise ratio threshold and the layer identifier, and the channel eigenvalue
and the layer identifier are replaced with signal power and the layer identifier, signal energy and
the layer identifier, reference signal received power and the layer identifier, a signal-to-noise ratio

and the layer identifier, or a signal to interference plus noise ratio and the layer identifier. Therefore,
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for the technical solution related to the first indication parameter mentioned above, refer to the
content shown in the method #400. Details are not described in this embodiment of this application.
[00332] As mentioned above, the codeword-to-layer mapping may alternatively include a
specific row or column in a codeword-to-layer mapping table. Therefore, that there is the
correspondence between the first indication parameter and the codeword-to-layer mapping may be
understood as follows: There is a correspondence between the first indication parameter and the
specific row or column in the codeword-to-layer mapping table (where the mapping table is Table
9). For example, in Table 9, the channel eigenvalue threshold (dB) 10 and the layer identifier 0
correspond to the 3 row, and the channel eigenvalue threshold (dB) 10 and the layer identifier 8
correspond to the 4" row. For descriptions of the correspondence between the first indication
parameter and the specific row or column in the codeword-to-layer mapping table, refer to the
content. The content is merely used as an example for understanding.

[00333] FIG. 5isan interaction diagram of yet another communication method according to an
embodiment of this application. The method #500 includes the following steps.

[00334] S510: A terminal device determines an indication parameter #V, where there is a
correspondence between the indication parameter #V and codeword-to-layer mapping.

[00335] Specifically, the terminal device selects the indication parameter #V (where the
indication parameter #V may be understood as an indication parameter recommended by the
terminal device) from candidate values of indication parameters based on a criterion #Q, and
reports the indication parameter #V to a network device.

[00336] For example, the criterion #Q may mean that the terminal device has optimal
performance, minimum signaling overheads, or the like. There is the correspondence between the
indication parameter #V and the codeword-to-layer mapping. For example, the candidate values
of the indication parameters are {#Y, #Z, #V}. An indication parameter #Y corresponds to
codeword-to-layer mapping #A1, an indication parameter #Z corresponds to codeword-to-layer
mapping #B1, and the indication parameter #V corresponds to codeword-to-layer mapping #C1.
For details, refer to the foregoing content. Details are not described herein again.

[00337] S520: The terminal device reports the indication parameter #V to the network device.
[00338] Correspondingly, the network device receives the indication parameter #V.

[00339] In a possible implementation, the terminal device reports the indication parameter #V
in a CSI measurement feedback.

[00340] Specifically, the network device sends a CSI-RS to the terminal device, and the terminal
device obtains a channel through channel estimation. The terminal device selects the indication
parameter #V from the candidate values of the indication parameters based on the criterion #Q, to

report the indication parameter #V to the network device. After determining the indication
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parameter #V, the terminal device determines, based on the indication parameter #V and
correspondences between the indication parameters and codeword-to-layer mapping, the
codeword-to-layer mapping corresponding to the indication parameter #V. Then, the terminal
device determines a rank indicator (rank indicator, RI) and a precoding matrix (precoding matrix
indicator, PMI), and determines a channel quality indicator (channel quality indicator, CQI).
[00341] The terminal device may report one or more CQIs on each codeword. This can assist
the network device in determining codeword-to-layer mapping during scheduling or data
transmission, to improve communication performance. The terminal device may report the
indication parameter #V to the network device during CSI feedback. In addition, the terminal
device may report the RI, the PMI, the CQI, and the like to the network device.

[00342] In a possible implementation, the terminal device reports the indication parameter #V
on a physical uplink control channel (physical uplink control channel, PUCCH) or a physical
uplink shared channel (physical uplink shared channel, PUSCH).

[00343] S530: A network device determines a first indication parameter, where there is a
correspondence between the first indication parameter and codeword-to-layer mapping.

[00344] Specifically, the network device selects the first indication parameter from the
candidate values of the indication parameters.

[00345]  Optionally, the network device may determine the first indication parameter based on
the indication parameter #V reported by the terminal device. The first indication parameter may
be the same as the indication parameter #V, or may be different from the indication parameter #V.
[00346] S540: The network device sends the first indication parameter to the terminal device.
[00347] Correspondingly, the terminal device receives the first indication parameter.

[00348] Specifically, the network device may send the first indication parameter to the terminal
device through higher layer signaling or physical layer signaling. The network device may indicate
the first indication parameter through an implementation in the foregoing embodiment. Details are
not described herein again.

[00349] Inapossible implementation, the first indication parameter is applicable to one terminal
device. In other words, the terminal device may use the first indication parameter.

[00350] In a possible implementation, the first indication parameter is applicable to a plurality
of terminal devices. In other words, the plurality of terminal devices may share the first indication
parameter.

[00351] Ina possible implementation, the first indication parameter is applicable to all terminal
devices in a cell.

[00352] In the foregoing implementation, the first indication parameter may be indicated

through the implementation in the foregoing embodiment. Details are not described herein again.
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[00353] S550: The terminal device determines the correspondence between the first indication
parameter and the codeword-to-layer mapping.

[00354] Specifically, the terminal device may determine the correspondence in the three
manners in the foregoing embodiment. Details are not described herein again.

[00355] S560: The terminal device determines the codeword-to-layer mapping based on the
first indication parameter and the correspondence.

[00356] For details, refer to the descriptions of step S230. Details are not described herein again.
[00357] Optionally, the method # 500 may further include:

[00358] S570: The terminal device sends first indication information or second indication
information to the network device.

[00359] Specifically, the first indication information indicates whether the first indication
parameter is applicable or needs to be updated, and the second indication information includes the
indication parameter #Z recommended by the terminal device.

[00360] Inapossible example, after receiving the first indication parameter, the terminal device
determines, based on detection performance of a DMRS, whether the first indication parameter is
appropriate. The terminal device may send, to the network device through joint coding with a
NACK mechanism (for example, NACK+applicable or NACK-+inapplicable), first indication
information indicating whether the first indication parameter is applicable or needs to be updated,
or may send, to the network device through independent coding, the first indication information
indicating whether the first indication parameter is applicable or needs to be updated.

[00361] Inanother possible example, after receiving the first indication parameter, the terminal
device sends, to the network device through joint coding with a negative acknowledgment
mechanism (for example, NACK+#Z), the second indication information including the
recommended indication parameter #Z, or may send, to the network device through independent
coding, the second indication information including the recommended indication parameter #Z.
[00362] The terminal device reports the recommended indication parameter #Z or the indication
information to the network device. In this embodiment of this application, the network device can
determine an appropriate first indication parameter based on an indication parameter or indication
information that is sent by the terminal device. In addition, the indication parameter or the
indication information that is reported by the terminal device to the network device can affect a
decision of the network device on codeword-to-layer mapping during data transmission. Then, the
network device can determine the appropriate first indication parameter, to improve
communication performance.

[00363] Optionally, the method # 500 may further include:

[00364] S580: The network device sends a third indication parameter to the terminal device.
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[00365] Specifically, the first indication information or the second indication information
reported by the terminal device to the network device can affect a decision of the network device
on codeword-to-layer mapping during data transmission. Specifically, the network device can
determine an appropriate indication parameter (for example, the third indication parameter) based
on the first indication information or the second indication information sent by the terminal device,
to improve communication performance.

[00366] In this embodiment of this application, the method #500 may include S510 to S580,
may include S510 to S570, may include S530 to S580, may include S510 to S560, or may include
S530 to S570, or the like. This is not limited in this embodiment of this application.

[00367] In embodiments of this application, the methods shown in FIG. 2, FIG. 3, FIG. 4, and
FIG. 5 may be applied not only to data transmission, but also to CSI feedback.

[00368] Specifically, a network device sends a CSI-RS to a terminal device, and the terminal
device obtains a channel through channel estimation. The network device determines a first
indication parameter, where there is a correspondence between the first indication parameter and
codeword-to-layer mapping. The network device sends the first indication parameter to the
terminal device. After determining the first indication parameter, the terminal device determines,
based on the first indication parameter and the correspondence between the first indication
parameter and the codeword-to-layer mapping, the codeword-to-layer mapping corresponding to
the first indication parameter. Then, the terminal device determines a rank indicator (rank indicator,
RI1) and a precoding matrix (precoding matrix indicator, PMI), and determines a channel quality
indicator (channel quality indicator, CQI).

[00369] The terminal device may report one or more CQIs on each codeword. This can assist
the network device in determining codeword-to-layer mapping during scheduling or data
transmission, to improve communication performance. The terminal device may report a second
indication parameter to the network device during CSI feedback. The terminal device may report
the RI, the PMI, the CQI, and the like to the network device. In this way, this embodiment of this
application can assist the network device in determining codeword-to-layer mapping during data
transmission, to improve communication performance.

[00370] The foregoing describes the method embodiments in embodiments of this application,
and the following describes corresponding apparatus embodiments.

[00371] To implement functions in the methods provided in the foregoing embodiments of this
application, the terminal and the network device each may include a hardware structure and/or a
software module, to implement the functions in a form of the hardware structure, the software
module, or a combination of the hardware structure and the software module. Whether a specific

function in the foregoing functions is performed by the hardware structure, the software module,
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or the combination of the hardware structure and the software module depends on a specific
application and a design constraint condition of the technical solutions.
[00372] FIG. 6 is a diagram of a communication apparatus 600 according to an embodiment of
this application. The communication apparatus 600 includes a processor 601 and a communication
interface 602. The processor 601 and the communication interface 602 are connected to each other
through a bus 603. The communication apparatus 600 shown in FIG. 6 may be a network device,
or may be a terminal device.
[00373] Optionally, the communication apparatus 600 further includes a memory 604.
[00374] The memory 604 includes but is not limited to a random access memory (random
access memory, RAM), a read-only memory (read-only memory, ROM), an erasable
programmable read-only memory (erasable programmable read-only memory, EPROM), or a
compact disc read-only memory (compact disc read-only memory, CD-ROM). The memory 604
is configured to store related instructions and related data.
[00375] The processor 601 may be one or more central processing units (central processing
units, CPUs). When the processor 601 is one CPU, the CPU may be a single-core CPU or a multi-
core CPU.
[00376] When the communication apparatus 600 is a network device, the processor 601 in the
communication apparatus 600 is configured to read a computer program or instructions stored in
the memory 604. For example, the following operations are performed:

determining a first indication parameter, where there is a correspondence between the
first indication parameter and codeword-to-layer mapping; and sending the first indication
parameter.
[00377] For another example, the following operations may be performed:

determining a correspondence between a first indication parameter and codeword-to-
layer mapping; and sending the correspondence.
[00378] The foregoing content is merely used as an example for description. When the
communication apparatus 600 is a network device, the communication apparatus 600 is
responsible for performing the methods or steps related to the network device in the foregoing
method embodiments.
[00379] When the communication apparatus 600 is a terminal device, the processor 601 in the
communication apparatus 600 is configured to read program code stored in the memory 604. For
example, the following operations are performed:

receiving a first indication parameter, where there is a correspondence between the first
indication parameter and codeword-to-layer mapping; determining the correspondence; and

determining the codeword-to-layer mapping based on the first indication parameter and the
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correspondence.

[00380] The foregoing content is merely used as an example for description. When the
communication apparatus 600 is a terminal device, the communication apparatus 600 is
responsible for performing the methods or steps related to the terminal device in the foregoing
method embodiments.

[00381] The foregoing descriptions are merely an example for description. For specific content,
refer to the content shown in the foregoing method embodiments. In addition, for implementation
of each operation in FIG. 7, refer to corresponding descriptions in the method embodiments shown
in FIG. 2 to FIG. 5.

[00382] FIG. 7 is a diagram of another communication apparatus 700 according to an
embodiment of this application. The communication apparatus 700 may be used in a network
device, and may be configured to implement the method in the foregoing embodiment. The
communication apparatus 700 includes a transceiver unit 710 and a processing unit 720. The
following describes the transceiver unit 710 and the processing unit 720 by using examples.
[00383] When the communication apparatus 700 is a network device, for example, the
transceiver unit 710 is configured to send a first indication parameter. The processing unit 720 is
configured to: determine the first indication parameter, and determine a correspondence between
the first indication parameter and codeword-to-layer mapping. The transceiver unit 710 may be
further configured to receive indication information or a second indication parameter that is sent
by a terminal device.

[00384] The foregoing content is merely used as an example for description. When the
communication apparatus 700 is a network device, the communication apparatus 700 is
responsible for performing the methods or steps related to the network device in the foregoing
method embodiments.

[00385] In a possible implementation, the communication apparatus 700 further includes a
storage unit 730. The storage unit 730 is configured to store a program or code used to perform
the foregoing method.

[00386] In addition, for implementation of each operation in FIG. 7, refer to corresponding
descriptions of the method shown in the foregoing embodiment. Details are not described herein
again.

[00387] The communication apparatus 700 shown in FIG. 7 may also be used in a terminal
device, and may be configured to implement the method in the foregoing embodiment. When the
communication apparatus 700 is a terminal device, for example, the transceiver unit 710 is
configured to receive a first indication parameter. The processing unit 720 is configured to

determine a correspondence between the first indication parameter and codeword-to-layer
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mapping, and is further configured to determine the codeword-to-layer mapping based on the first
indication parameter and the correspondence.

[00388] The foregoing content is merely used as an example for description. When the
communication apparatus 700 is a terminal device, the communication apparatus 700 is
responsible for performing the methods or steps related to the terminal device in the foregoing
method embodiments.

[00389] The apparatus embodiments shown in FIG. 6 and FIG. 7 are used to implement the
content described in the method embodiments shown in FIG. 2 to FIG. 5. Therefore, for specific
execution steps and methods of the apparatuses shown in FIG. 6 and FIG. 7, refer to the content
described in the foregoing method embodiments.

[00390] FIG. 8 is a diagram of still another communication apparatus 800 according to an
embodiment of this application. The communication apparatus 800 may be configured to
implement functions of the first communication apparatus and the second communication
apparatus in the foregoing methods. The communication apparatus 800 may be a communication
apparatus or a chip in the communication apparatus.

[00391] The communication apparatus 800 includes an input/output interface 820 and a
processor 810. The input/output interface 820 may be an input/output circuit. The processor 810
may be a signal processor, a chip, or another integrated circuit that can implement the method in
this application. The input/output interface 820 is configured to input or output a signal or data.
[00392] For example, when the communication apparatus 800 is the first communication
apparatus, the input/output interface 820 is configured to receive a first indication parameter. For
example, when the communication apparatus 800 is the second communication apparatus, the
input/output interface 820 is configured to send a first indication parameter. The processor 810 is
configured to perform a part or all of the steps of any method provided in embodiments of this
application.

[00393] For example, when the communication apparatus 800 is the first communication
apparatus, the communication apparatus 800 is configured to perform the steps performed by the
first communication apparatus in the possible implementations in the foregoing method
embodiments. For example, the processor 810 is configured to determine codeword-to-layer
mapping corresponding to the first indication parameter. For example, when the communication
apparatus 800 is the second communication apparatus, the communication apparatus 800 is
configured to perform the steps performed by the second communication apparatus in the possible
implementations in the foregoing method embodiments. For example, the processor 810 is
configured to determine a first indication parameter.

[00394] In a possible implementation, the processor 810 executes instructions stored in a
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memory, to implement the functions implemented by the first communication apparatus, the
second communication apparatus, or the terminal.

[00395] Optionally, the communication apparatus 800 further includes the memory.

[00396] Optionally, the processor and the memory are integrated together.

[00397] Optionally, the memory is outside the communication apparatus 800.

[00398] In a possible implementation, the processor 810 may be a logic circuit, and the
processor 810 inputs/outputs a message or signaling through the input/output interface 820. The
logic circuit may be a signal processor, a chip, or another integrated circuit that can implement the
method in embodiments of this application.

[00399] The foregoing descriptions of the apparatus in FIG. 8 is merely an example for
description. The apparatus can be configured to perform the method in the foregoing embodiments.
For specific content, refer to the descriptions of the foregoing method embodiments. Details are
not described herein again.

[00400] An embodiment of this application further provides a chip, including a processor,
configured to invoke, from a memory, instructions stored in the memory and run the instructions,
to enable a communication device on which the chip is mounted to perform the method in the
foregoing examples.

[00401] An embodiment of this application further provides another chip, including: an input
interface, an output interface, and a processor. The input interface, the output interface, and the
processor are connected through an internal connection path. The processor is configured to
execute code in a memory. When the code is executed, the processor is configured to perform the
method in the foregoing examples. Optionally, the chip further includes the memory. The memory
is configured to store a computer program or code.

[00402] Anembodiment of this application further provides a processor, coupled to a memory,
and configured to perform the method and the function related to the first communication
apparatus or the second communication apparatus in any one of the foregoing embodiments.
[00403] Another embodiment of this application provides a computer program product
including instructions. When the computer program product runs on a computer, the method in the
foregoing embodiments is implemented.

[00404] An embodiment of this application further provides a computer program. When the
computer program is run on a computer, the method in the foregoing embodiments is implemented.
[00405] Another embodiment of this application provides a computer-readable storage medium.
The computer-readable storage medium stores a computer program. When the computer program
is executed by a computer, the method in the foregoing embodiments is implemented.

[00406] In the descriptions of embodiments of this application, the term "a plurality of" means
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two or more than two unless otherwise specified. "At least one item (piece) of the following" or a
similar expression thereof means any combination of these items, including a singular item (piece)
or any combination of plural items (pieces). For example, at least one of a, b, or ¢ may indicate: a;
b; c;aand b; aand c; b and c; or a, b, and ¢, where a, b, and ¢ may be singular or plural.

[00407] In addition, to clearly describe the technical solutions in embodiments of this
application, terms such as "first" and "second" are used in embodiments of this application to
distinguish between same items or similar items that provide basically same functions or purposes.
A person skilled in the art may understand that the terms such as "first" and "second" do not limit
a quantity or an execution sequence, and the terms such as "first" and "second" do not indicate a
definite difference. In addition, in embodiments of this application, words such as "example" or
"for example™ are used to represent an example, an illustration, or a description.

[00408] Any embodiment or design scheme described as an "example" or "for example™ in
embodiments of this application should not be explained as being more preferred or having more
advantages than another embodiment or design scheme. Exactly, use of the words such as
"example" or "for example" are intended to present a related concept in a specific manner for ease
of understanding.

[00409] Unless otherwise specified, "/" in the descriptions of embodiments of this application
represents an "or" relationship between associated objects. For example, A/B may represent A or
B. In this application, "and/or" represents only an association relationship for describing associated
objects and represents that three relationships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B exist, and only B exists. A and B may be
singular or plural.

[00410] It should be understood that "one embodiment™ or "an embodiment” mentioned
throughout the specification means that particular features, structures, or characteristics related to
the embodiment are included in at least one embodiment of this application.

[00411] Therefore, "in one embodiment™ or "in an embodiment" that appears throughput the
whole specification does not necessarily mean a same embodiment. In addition, these particular
features, structures, or characteristics may be combined in one or more embodiments in any proper
manner.

[00412] Sequence numbers of the foregoing processes do not mean execution sequences in
embodiments of this application. The execution sequences of the processes should be determined
based on functions and internal logic of the processes, and should not be construed as any
limitation on implementation processes of embodiments of this application.

[00413] It may be understood that an "embodiment” mentioned throughout the specification

means that particular features, structures, or characteristics related to the embodiment are included
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in at least one embodiment of this application.

[00414] Therefore, embodiments in the entire specification do not necessarily refer to a same
embodiment. In addition, these particular features, structures, or characteristics may be combined
in one or more embodiments in any proper manner.

[00415] It may be understood that sequence numbers of the foregoing processes do not mean
execution sequences in embodiments of this application. The execution sequences of the processes
should be determined based on functions and internal logic of the processes, and should not be
construed as any limitation on implementation processes of embodiments of this application.
[00416] A person of ordinary skill in the art may be aware that, in combination with the
examples described in embodiments disclosed in this specification, units and algorithm steps can
be implemented by electronic hardware or a combination of computer software and electronic
hardware. Whether the functions are performed by hardware or software depends on particular
applications and design constraint conditions of the technical solutions. A person skilled in the art
may use different methods to implement the described functions of each particular application, but
it should not be considered that the implementation goes beyond the scope of this application.
[00417] It may be clearly understood by a person skilled in the art that, for convenient and brief
description, for detailed working processes of the foregoing system, apparatus, and unit, refer to
the corresponding processes in the foregoing method embodiments. Details are not described
herein again.

[00418] In the several embodiments provided in this application, it should be understood that
the disclosed systems, apparatuses, and methods may be implemented in other manners. For
example, the foregoing apparatus embodiments are merely examples. For example, the unit
division is merely logical function division and may be other division during actual
implementation. For example, a plurality of units or components may be combined or integrated
into another system, or some features may be ignored or not performed.

[00419] In addition, the displayed or discussed mutual couplings or direct couplings or
communication connections may be implemented through some interfaces. The indirect couplings
or communication connections between the apparatuses or units may be implemented in an
electronic form, a mechanical form, or another form.

[00420] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected based on an
actual requirement to achieve the objectives of the solutions of the embodiments.

[00421] In addition, the functional units in embodiments of this application may be integrated

into one processing unit, or each of the units may exist alone physically, or two or more units are
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[00422] When the functions are implemented in a form of a software functional unit and sold
or used as an independent product, the functions may be stored in a computer-readable storage
medium. Based on such an understanding, the technical solutions of embodiments of this
application essentially, or the part contributing to the conventional technology, or a part of the
technical solutions may be implemented in a form of a software product. The computer software
product is stored in a storage medium and includes several instructions for instructing a computer
device (which may be a personal computer, a server, a network device, or the like) to perform all
or a part of the steps of the methods in embodiments of this application. The foregoing storage
medium includes various media that can store program code, for example, a USB flash drive, a
removable hard disk, a ROM, a RAM, a magnetic disk, or an optical disc.

[00423] The foregoing descriptions are merely specific implementations of embodiments of this
application, but are not intended to limit the protection scope of embodiments of this application.
Any variation or replacement readily figured out by a person skilled in the art within the technical
scope disclosed in embodiments of this application shall fall within the protection scope of
embodiments of this application. Therefore, the protection scope of embodiments of this

application should be subject to the protection scope of the claims.
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CLAIMS

1. A communication method, comprising:

receiving, by a first communication apparatus, a first indication parameter, wherein there is a
correspondence between the first indication parameter and first codeword-to-layer mapping; and

determining, by the first communication apparatus, the first codeword-to-layer mapping
based on the first indication parameter.

2. The method according to claim 1, wherein the first indication parameter comprises at least
one of the following:

a channel feature, a communication apparatus capability, or scheduling information.

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

a channel eigenvalue threshold, a signal-to-noise ratio threshold, a quantity of antenna ports,
a scenario, a location, a channel path feature, or a channel latency feature;

the communication apparatus capability comprises at least one of the following:

a maximum quantity of supported codewords, a maximum quantity of supported layers, or
whether dynamic codeword-to-layer mapping is supported; or

the scheduling information comprises at least one of the following:

a modulation scheme, a code rate, a transport block size, or a layer identifier.

4. The method according to any one of claims 1 to 3, wherein the method further comprises:

sending, by the first communication apparatus, a second indication parameter, wherein there
is a correspondence between the second indication parameter and second codeword-to-layer
mapping.

5. The method according to any one of claims 1 to 4, wherein the determining, by the first
communication apparatus, the first codeword-to-layer mapping based on the first indication
parameter comprises:

determining, by the first communication apparatus, the correspondence between the first
indication parameter and the first codeword-to-layer mapping based on the first indication
parameter; and

determining, by the first communication apparatus, the first codeword-to-layer mapping
based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping; or

receiving, by the first communication apparatus, the correspondence between the first
indication parameter and the first codeword-to-layer mapping; and

determining, by the first communication apparatus, the first codeword-to-layer mapping
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based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping; or

determining, by the first communication apparatus, the first codeword-to-layer mapping
based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping, wherein the correspondence between the first
indication parameter and the first codeword-to-layer mapping is predefined.

6. The method according to any one of claims 1 to 5, wherein after the receiving, by a first
communication apparatus, a first indication parameter, the method further comprises:

sending, by the first communication apparatus, first indication information, wherein the first
indication information indicates whether the first indication parameter is applicable or whether the
first indication parameter needs to be updated.

7. The method according to any one of claims 1 to 6, wherein

indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information;

indication information of the first indication parameter is user-level indication information,
user group—level indication information, or cell-level indication information; or

indication information of the correspondence between the first indication parameter and the
first codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

8. The method according to any one of claims 1 to 7, wherein the receiving, by a first
communication apparatus, a first indication parameter comprises:

receiving, by the first communication apparatus, the first indication parameter sent by a
second communication apparatus.

9. A communication method, comprising:

determining, by a second communication apparatus, a first indication parameter, wherein
there is a correspondence between the first indication parameter and first codeword-to-layer
mapping; and

sending, by the second communication apparatus, the first indication parameter to a first
communication apparatus.

10. The method according to claim 9, wherein the first indication parameter comprises at least
one of the following:

a channel feature, a communication apparatus capability, or scheduling information.

11. The method according to claim 10, wherein the channel feature comprises at least one of
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the following:

a channel eigenvalue threshold, a signal-to-noise ratio threshold, a quantity of antenna ports,
a scenario, a location, a channel path feature, or a channel latency feature;

the communication apparatus capability comprises at least one of the following:

a maximum quantity of supported codewords, a maximum quantity of supported layers, or
whether dynamic codeword-to-layer mapping is supported; or

the scheduling information comprises at least one of the following:

a modulation scheme, a code rate, a transport block size, or a layer identifier.

12. The method according to any one of claims 9 to 11, wherein the method further comprises:

sending, by the second communication apparatus, the correspondence between the first
indication parameter and the first codeword-to-layer mapping to the first communication apparatus.

13. The method according to any one of claims 9 to 12, wherein the method further comprises:

receiving, by the second communication apparatus, a second indication parameter sent by the
first communication apparatus, wherein there is a correspondence between the second indication
parameter and second codeword-to-layer mapping.

14. The method according to any one of claims 9 to 13, wherein after the sending, by the
second communication apparatus, the first indication parameter to a first communication apparatus,
the method further comprises:

receiving, by the second communication apparatus, first indication information sent by the
first communication apparatus, wherein the first indication information indicates whether the first
indication parameter is applicable or whether the first indication parameter needs to be updated.

15. The method according to any one of claims 9 to 14, wherein

indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information;

indication information of the first indication parameter is user-level indication information,
user group-level indication information, or cell-level indication information; or

indication information of the correspondence between the first indication parameter and the
first codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

16. A communication apparatus, comprising:

a transceiver unit, configured to receive a first indication parameter, wherein there is a
correspondence between the first indication parameter and first codeword-to-layer mapping; and

a processing unit, configured to determine the first codeword-to-layer mapping based on the
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first indication parameter.

17. The apparatus according to claim 16, wherein the first indication parameter comprises at
least one of the following:

a channel feature, a communication apparatus capability, or scheduling information.

18. The apparatus according to claim 17, wherein the channel feature comprises at least one
of the following:

a channel eigenvalue threshold, a signal-to-noise ratio threshold, a quantity of antenna ports,
a scenario, a location, a channel path feature, or a channel latency feature;

the communication apparatus capability comprises at least one of the following:

a maximum quantity of supported codewords, a maximum quantity of supported layers, or
whether dynamic codeword-to-layer mapping is supported; or

the scheduling information comprises at least one of the following:

a modulation scheme, a code rate, a transport block size, or a layer identifier.

19. The apparatus according to any one of claims 16 to 18, wherein the transceiver unit is
further configured to send a second indication parameter, wherein there is a correspondence
between the second indication parameter and second codeword-to-layer mapping.

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

the processing unit is configured to: determine the correspondence between the first
indication parameter and the first codeword-to-layer mapping based on the first indication
parameter; and

the processing unit is further configured to determine the first codeword-to-layer mapping
based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping; or

the transceiver unit is further configured to receive the correspondence between the first
indication parameter and the first codeword-to-layer mapping; and

the processing unit is further configured to determine the first codeword-to-layer mapping
based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping; or

the processing unit is further configured to determine the first codeword-to-layer mapping
based on the first indication parameter and the correspondence between the first indication
parameter and the first codeword-to-layer mapping, wherein

the correspondence between the first indication parameter and the first codeword-to-layer
mapping is predefined.

21. The apparatus according to any one of claims 16 to 20, wherein

the transceiver unit is further configured to send first indication information, wherein the first
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indication information indicates whether the first indication parameter is applicable or whether the
first indication parameter needs to be updated.

22. The apparatus according to any one of claims 16 to 21, wherein

indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information;

indication information of the first indication parameter is user-level indication information,
user group-level indication information, or cell-level indication information; or

indication information of the correspondence between the first indication parameter and the
first codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

23. The apparatus according to any one of claims 16 to 22, wherein the transceiver unit is
further configured to receive the first indication parameter sent by a second communication
apparatus.

24. A communication apparatus, comprising:

a processing unit, configured to determine a first indication parameter, wherein there is a
correspondence between the first indication parameter and first codeword-to-layer mapping; and

a transceiver unit, configured to send the first indication parameter to a first communication
apparatus.

25. The apparatus according to claim 24, wherein the first indication parameter comprises at
least one of the following:

a channel feature, a communication apparatus capability, or scheduling information.

26. The apparatus according to claim 25, wherein the channel feature comprises at least one
of the following:

a channel eigenvalue threshold, a signal-to-noise ratio threshold, a quantity of antenna ports,
a scenario, a location, a channel path feature, or a channel latency feature;

the communication apparatus capability comprises at least one of the following:

a maximum quantity of supported codewords, a maximum quantity of supported layers, or
whether dynamic codeword-to-layer mapping is supported; or

the scheduling information comprises at least one of the following:

a modulation scheme, a code rate, a transport block size, or a layer identifier.

27. The apparatus according to any one of claims 24 to 26, wherein the transceiver unit is
further configured to send, to the first communication apparatus, the correspondence between the

first indication parameter and the first codeword-to-layer mapping.
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28. The apparatus according to any one of claims 24 to 27, wherein the transceiver unit is
further configured to receive a second indication parameter sent by the first communication
apparatus, wherein there is a correspondence between the second indication parameter and second
codeword-to-layer mapping.

29. The apparatus according to any one of claims 24 to 28, wherein

the transceiver unit is further configured to receive first indication information sent by the
first communication apparatus, wherein the first indication information indicates whether the first
indication parameter is applicable or whether the first indication parameter needs to be updated.

30. The apparatus according to any one of claims 24 to 29, wherein

indication information of the first indication parameter and indication information of the
correspondence between the first indication parameter and the first codeword-to-layer mapping
are user-level indication information, user group-level indication information, or cell-level
indication information;

indication information of the first indication parameter is user-level indication information,
user group-level indication information, or cell-level indication information; or

indication information of the correspondence between the first indication parameter and the
first codeword-to-layer mapping is user-level indication information, user group—level indication
information, or cell-level indication information.

31. A communication apparatus, comprising a processor, wherein the processor is coupled to
amemory, and the processor is configured to execute a computer program or instructions, to enable
the communication apparatus to perform the method according to any one of claims 1 to 15.

32. A communication apparatus, comprising a logic circuit and an input/output interface,
wherein the logic circuit is configured to execute a computer program or instructions, to enable
the communication apparatus to perform the method according to any one of claims 1 to 15.

33. A computer-readable storage medium, comprising a computer program or instructions,
wherein when the computer program or the instructions are run on a computer, the computer is
enabled to perform the method according to any one of claims 1 to 15.

34. A computer program product, comprising instructions, wherein when the instructions are
run on a computer, the computer is enabled to perform the method according to any one of claims
1to 15.
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