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COMMUNICATION METHOD, APPARATUS, AND SYSTEM

[0001] This application claims priority to Chinese Patent Application No. 202210129284.9,
filed with the China National Intellectual Property Administration on February 11, 2022 and
entitled "COMMUNICATION METHOD, APPARATUS, AND SYSTEM", which is incorporated

herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication field, and in particular, to a

communication method, apparatus, and system.

BACKGROUND

[0003] To meet requirements of three scenarios, compared with a long term evolution (long
term evolution, LTE) system, a new radio (new radio, NR) system has a newly added high
frequency band, implementing a larger bandwidth and a higher transmission rate. Due to a high
frequency, a signal is severely attenuated during spatial propagation, which severely limits signal
coverage. Therefore, NR uses a beamforming (beamforming, BF) technology to obtain a good
directional gain, increase directional power in a transmit direction, and increase a signal to
interference plus noise ratio (signal to interference plus noise ratio, SINR), thereby improving
system performance.

[0004] In an implementation process of the beamforming technology, an antenna panel
(Antenna panel) is a core component. A beam is sent or received by using the antenna panel. During
implementation of NR deployment, because a directional beam is used, both a base station and a
terminal need to be deployed by using a plurality of antenna panels to meet wide-area coverage.
[0005] Because coverage needs to be met in a case of limited space and cost saving,
deployment and design of an antenna panel of the terminal are particularly important. Therefore,

it is necessary to discuss an issue related to a plurality of antenna panels of the terminal.
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SUMMARY

[0006] This application provides a communication method, apparatus, and system, to
implement antenna panel selection, codeword mapping, or power control of a specific panel in a
multi-antenna-panel scenario.

[0007] According to a first aspect, a communication method is provided. The method may be
performed by a terminal device, or may be performed by a component of the terminal device, such
as a processor, a chip, or a chip system of the terminal device, or may be implemented by a logical
module or software that can implement all or some functions of the terminal device. The method
includes: obtaining first information, where the first information is used to determine N antenna
panels, the N antenna panels are used to transmit second information, and N is a positive integer
greater than or equal to 1; and transmitting the second information by using the N antenna panels.
[0008] In a multi-antenna-panel scenario, an antenna panel used for transmission may be
determined in a beam management process performed by the terminal device and a network device.
However, there is a time interval between the beam management process and actual transmission,
and channel quality corresponding to an antenna panel selected in the beam management process
may be poor during actual transmission. Based on this solution, during information transmission,
the terminal device may determine, by using the first information, one or more antenna panels used
for information transmission, and perform information transmission by using the one or more
antenna panels, to implement antenna panel selection. This can prevent information transmission
from being performed by using an antenna panel with poor channel quality, thereby improving
information transmission efficiency. In addition, switching between transmission by using some
antenna panels of the terminal device and transmission by using all antenna panels of the terminal
device may be implemented through antenna panel selection.

[0009] With reference to the first aspect, in an implementation of the first aspect, that the first
information is used to determine N antenna panels includes: The first information includes a
plurality of identifiers, each of the plurality of identifiers indicates whether one of a plurality of
antenna panels is available, and the plurality of antenna panels include at least the N antenna panels.
[0010] Based on this implementation, when each of the plurality of identifiers indicates
whether one antenna panel is available, if a number of the plurality of identifiers is the same as a

number of the plurality of antenna panels, whether each antenna panel is available may be directly
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and clearly indicated, thereby reducing complexity of determining, by the terminal device based
on an identifier, whether an antenna panel is available.

[0011] With reference to the first aspect, in an implementation of the first aspect, each of the
plurality of identifiers is used for physical uplink shared channel PUSCH transmission.

[0012] Based on this implementation, the identifier used for PUSCH transmission indicates
whether an antenna panel is available, so that an extra bit can be prevented from being occupied
to indicate whether an antenna panel is available, thereby reducing signaling overheads.

[0013] With reference to the first aspect, in an implementation of the first aspect, the identifier
is a modulation and coding scheme MCS field or a transmission precoding matrix indicator TPMI
field.

[0014] Based on this implementation, the MCS field or the TPMI field indicates whether an
antenna panel is available, and whether an antenna panel is available may be indicated while an
MCS or a TMPI is indicated, thereby reducing signaling overheads.

[0015] With reference to the first aspect, in an implementation of the first aspect, that each of
the plurality of identifiers indicates whether one of a plurality of antenna panels is available
includes: When an identifier value associated with an antenna panel i belongs to a first value set,
the antenna panel i is available; or when the identifier value associated with the antenna panel i
belongs to a second value set, the antenna panel i is unavailable. The antenna panel i is one of the
plurality of antenna panels, the first value set is a set associated with the antenna panel i, and the
second value set is a set associated with the antenna panel i, where i is a natural number. Based on
this implementation, a value of an identifier may be used to determine whether an associated
antenna panel is available.

[0016] With reference to the first aspect, in an implementation of the first aspect, the plurality
of antenna panels are associated with a same PUSCH, and each of the plurality of antenna panels
can be used to transmit at least one layer of the PUSCH; and/or each of the N antenna panels is
used to transmit the at least one layer of the same PUSCH.

[0017] With reference to the first aspect, in an implementation of the first aspect, the plurality
of identifiers included in the first information is carried in same first signaling, and the first
signaling is one of downlink control information DCI, a radio resource control RRC information
element, and a media access control control element MAC CE.

[0018] With reference to the first aspect, in an implementation of the first aspect, each of the
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plurality of antenna panels is associated with one PUSCH; and/or each of the N antenna panels is
used for transmission of one PUSCH.

[0019] With reference to the first aspect, in an implementation of the first aspect, at least two
of the plurality of identifiers are carried in different signaling, and the signaling is one or more of
DCI, an RRC information element, and a MAC CE.

[0020] With reference to the first aspect, in an implementation of the first aspect, each of the
plurality of antenna panels is used for physical uplink control channel PUCCH or sounding
reference signal SRS transmission.

[0021] With reference to the first aspect, in an implementation of the first aspect, the plurality
of identifiers are carried in at least one MAC CE, and the MAC CE indicates a spatial relation of
PUCCH or SRS transmission.

[0022] With reference to the first aspect, in an implementation of the first aspect, that the first
information is used to determine N antenna panels includes: The first information includes one
identifier, the one identifier indicates whether a plurality of antenna panels are available, and the
plurality of antenna panels include at least the N antenna panels. Based on this implementation,
the one identifier indicates whether the plurality of antenna panels are available, thereby reducing
signaling overheads.

[0023] With reference to the first aspect, in an implementation of the first aspect, that the first
information is used to determine N antenna panels includes: The first information indicates the N
antenna panels.

[0024] With reference to the first aspect, in an implementation of the first aspect, that the first
information is used to determine N antenna panels includes: The N antenna panels are N of K
antenna panels, and the first information indicates K—N unavailable antenna panels in the K
antenna panels, where K is a positive integer greater than or equal to N.

[0025] According to a second aspect, a communication method is provided. The method may
be performed by a terminal device, or may be performed by a component of the terminal device,
such as a processor, a chip, or a chip system of the terminal device, or may be implemented by a
logical module or software that can implement all or some functions of the terminal device. The
method includes: obtaining at least two codewords; mapping each of the at least two codewords
to at least one layer of one PUSCH; and transmitting each codeword at the at least one layer of the

one PUSCH by using one antenna panel.
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[0026] Based on this solution, each codeword is mapped to at least one layer of one PUSCH
and is transmitted by using one antenna panel. In this way, an MCS of a codeword transmitted on
a specific antenna panel may be matched based on a channel that the antenna panel passes through,
thereby resolving panel MCS imbalance, and improving transmission efficiency.

[0027] With reference to the second aspect, in an implementation of the second aspect, the at
least two codewords are a first codeword and a second codeword, the first codeword is mapped to
nl layers of a first PUSCH, and the second codeword is mapped to n2 layers of the first PUSCH.
The transmitting each codeword at the at least one layer of the one PUSCH by using one antenna
panel includes: transmitting the first codeword at the n1 layers of the first PUSCH by using one
antenna panel in two antenna panels; and transmitting the second codeword at the n2 layers of the
first PUSCH by using the other antenna panel in the two antenna panels, where nl and n2 are
positive integers.

[0028] With reference to the second aspect, in an implementation of the second aspect, the at
least two codewords are a first codeword and a second codeword, the first codeword is mapped to
at least one layer of a second PUSCH, and the second codeword is mapped to at least one layer of
a third PUSCH. The transmitting each codeword at the at least one layer of the one PUSCH by
using one antenna panel includes: transmitting the first codeword at the at least one layer of the
second PUSCH by using one antenna panel in two antenna panels; and transmitting the second
codeword at the at least one layer of the third PUSCH by using the other antenna panel in the two
antenna panels.

[0029] With reference to the second aspect, in an implementation of the second aspect, the at
least two codewords are a first codeword and a second codeword, the first codeword is mapped to
nl layers of a first PUSCH, and the second codeword is mapped to n2 layers of the first PUSCH.
The transmitting each codeword at the at least one layer of the one PUSCH by using one antenna
panel includes: transmitting the first codeword and the second codeword at the nl layers of the
first PUSCH and the n2 layers of the first PUSCH by using a same antenna panel, where nl1 and
n2 are positive integers, and a sum of n1 and n2 is greater than or equal to a first threshold.
[0030] With reference to the second aspect, in an implementation of the second aspect, the first
codeword corresponds to a first MCS, and the second codeword corresponds to a second MCS,
where the first MCS and the second MCS are different.

[0031] According to a third aspect, a communication method is provided. The method may be
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performed by a terminal device, or may be performed by a component of the terminal device, such
as a processor, a chip, or a chip system of the terminal device, or may be implemented by a logical
module or software that can implement all or some functions of the terminal device. The method
includes: obtaining a first parameter corresponding to each of a plurality of antenna panels;
determining, based on the first parameter corresponding to each of the plurality of antenna panels,
a power control parameter set corresponding to each of the plurality of antenna panels; determining,
based on the power control parameter set corresponding to each antenna panel, power for
transmitting information on each antenna panel; and transmitting information on each antenna
panel based on the power for transmitting information on each antenna panel.

[0032] Based on this solution, the terminal device determines, based on the first parameter, the
power control parameter set corresponding to each of the plurality of antenna panels, and
determines the power that is for transmitting information and that corresponds to each of the
plurality of antenna panels, so that power for transmitting information on different antenna panels
can be independently calculated, that is, each antenna panel can perform independent power
control, making power control more accurate, thereby improving information transmission
efficiency.

[0033] With reference to the third aspect, in an implementation of the third aspect, the plurality
of antenna panels are two antenna panels; and the determining, based on the power control
parameter set corresponding to each antenna panel, power for transmitting information on each
antenna panel includes: determining first power based on a power control parameter set
corresponding to one antenna panel in the two antenna panels and maximum transmit power of a
communication device, where the first power is power for transmitting information on the one
antenna panel; and determining second power based on a power parameter set corresponding to
the other antenna panel in the two antenna panels and the maximum transmit power of the
communication device, where the second power is power for transmitting information on the other
antenna panel.

[0034] With reference to the third aspect, in an implementation of the third aspect, the power
control parameter set corresponding to the one antenna panel is used to determine third power, and
the power parameter set corresponding to the other antenna panel is used to determine fourth power;
and when a sum of the third power and the fourth power is less than or equal to the maximum
transmit power of the communication device, the first power is equal to the third power, and the
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second power is equal to the fourth power; or when the sum of the third power and the fourth
power is greater than the maximum transmit power of the communication device, the first power
is determined based on the third power, the fourth power, and the maximum transmit power, and/or
the second power is determined based on the third power, the fourth power, and the maximum
transmit power.

[0035] Based on this possible implementation, when power control is independently
performed on an antenna panel, a value relationship between a sum of power for all antenna panels
and the maximum transmit power of the terminal device is considered, so that the sum of the power
for transmitting information on all the antenna panels is finally less than or equal to the maximum
transmit power of the communication device.

[0036] With reference to the third aspect, in an implementation of the third aspect, when the
sum of the third power and the fourth power is greater than the maximum transmit power of the
communication device, the maximum transmit power, the third power, the first power, the fourth

power, and the second power satisfy the following formula:
; or
P=P,-[(P,+P,—Py)/2],P,=P,~[(P,+P,—P,,)]/2, where
P is the maximum transmit power, P, is the first power, P, is the second power,

P, is the third power, and P, is the fourth power.

[0037] With reference to the third aspect, in an implementation of the third aspect, the power
control parameter set corresponding to the one antenna panel is used to determine third power, and
the power parameter set corresponding to the other antenna panel is used to determine fourth power;
and when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and the third power is less than the fourth power, the first

power is equal to the third power, and the second power satisfies the following formula:

PZ = P4 _(P3 + P4 - Pmax) ) Where
P is the maximum transmit power, P, is the first power, P, is the second power,

P, is the third power, and P, is the fourth power.

[0038] With reference to the third aspect, in an implementation of the third aspect, the power

control parameter set corresponding to the one antenna panel is used to determine third power, and
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the power parameter set corresponding to the other antenna panel is used to determine fourth power;
and when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and a path loss of the one antenna panel is less than a path
loss of the other antenna panel, the first power is equal to the third power, and the second power

satisfies the following formula:

P, =P, _(Ps +P, - Pmax)a where
P is the maximum transmit power, P, is the first power, P, is the second power,

P, is the third power, and P, is the fourth power.

[0039] With reference to the third aspect, in an implementation of the third aspect, the plurality
of antenna panels are two antenna panels; and the determining, based on the power control
parameter set corresponding to each antenna panel, power for transmitting information on each
antenna panel includes: determining first power based on a power control parameter set of one
antenna panel in the two antenna panels and maximum transmit power of the one antenna panel,
where the first power is power for transmitting information on the one antenna panel; and
determining second power based on a power control parameter set of the other antenna panel in
the two antenna panels and maximum transmit power of the other antenna panel, where the second
power is power for transmitting information on the other antenna panel.

[0040] With reference to the third aspect, in an implementation of the third aspect, the first
power is a smallest value in third power and the maximum transmit power of the one antenna panel,
where the third power is determined based on the power control parameter set of the one antenna
panel; and the second power is a smallest value in fourth power and the maximum transmit power
of the other antenna panel, where the fourth power is determined based on the power control
parameter set of the other antenna panel.

[0041] Based on this possible implementation, when power control is independently
performed on an antenna panel, a value relationship between power for transmitting information
on each antenna panel and maximum transmit power of the antenna panel is considered, so that
the power for transmitting information on the antenna panel is finally less than or equal to the
maximum transmit power of the antenna panel.

[0042] With reference to the third aspect, in an implementation of the third aspect, the
transmitting information on each antenna panel based on the power for transmitting information
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on each antenna panel includes: transmitting nl layers of data of a first physical uplink shared
channel PUSCH on the one antenna panel based on the first power, and transmitting n2 layers of
data of the first PUSCH on the other antenna panel based on the second power.

[0043] With reference to the third aspect, in an implementation of the third aspect, the first
power is evenly allocated to nl layers of the first PUSCH, and the second power is evenly allocated
to n2 layers of the first PUSCH.

[0044] With reference to the third aspect, in an implementation of the third aspect, when nl is
greater than a second threshold, the power control parameter set corresponding to the one antenna
panel does not include a modulation and coding scheme MCS used to transmit the nl layers of
data of the first PUSCH, or power control of the one antenna panel is unrelated to the MCS used
to transmit the n1 layers of data of the first PUSCH.

[0045] Based on this possible implementation, when power control of an antenna panel is
unrelated to an MCS used for PUSCH transmission, power control complexity can be reduced.
[0046] With reference to the third aspect, in an implementation of the third aspect, the
transmitting information on each antenna panel based on the power for transmitting information
on each antenna panel includes: transmitting a second PUSCH on the one antenna panel based on
the first power, and transmitting a third PUSCH on the other antenna panel based on the second
power.

[0047] With reference to the third aspect, in an implementation of the third aspect, the first
power is evenly allocated to L1 layers of the second PUSCH, and the second power is evenly
allocated to L2 layers of the third PUSCH.

[0048] With reference to the third aspect, in an implementation of the third aspect, when a
number L1 of layers of the second PUSCH is greater than a second threshold, the power control
parameter set of the one antenna panel does not include an MCS used to transmit the second
PUSCH, or power control of the one antenna panel is unrelated to the MCS used to transmit the
second PUSCH. Based on this possible implementation, when power control of an antenna panel
is unrelated to an MCS used for PUSCH transmission, power control complexity can be reduced.
[0049] With reference to the third aspect, in an implementation of the third aspect, a first
parameter corresponding to the one antenna panel is a first sounding reference signal resource
indicator SRI, and a first parameter corresponding to the other antenna panel is a second SRI; and
the determining, based on the first parameter corresponding to each of the plurality of antenna

9



10

15

20

25

30

panels, a power control parameter set corresponding to each of the plurality of antenna panels
includes: determining, based on a PUSCH power control parameter set corresponding to the first
SRI, the power control parameter set corresponding to the one antenna panel, and determining,
based on a PUSCH power control parameter set corresponding to the second SRI, the power
control parameter set corresponding to the other antenna panel.

[0050] With reference to the third aspect, in an implementation of the third aspect, the
obtaining a first parameter corresponding to each of a plurality of antenna panels includes: sending
a first SRS by using the one antenna panel, to obtain the first SRI corresponding to the first SRS;
and sending a second SRS by using the other antenna panel, to obtain the second SRI
corresponding to the second SRS.

[0051] With reference to the third aspect, in an implementation of the third aspect, the
transmitting information on each antenna panel based on the power for transmitting information
on each antenna panel includes: transmitting a third SRS on the one antenna panel based on the
first power, and transmitting a fourth SRS on the other antenna panel based on the second power.
[0052] With reference to the third aspect, in an implementation of the third aspect, the power
control parameter set corresponding to the one antenna panel is a power control parameter set
corresponding to a resource of the third SRS, and the power control parameter set corresponding
to the other antenna panel is a power control parameter set corresponding to a resource of the
fourth SRS.

[0053] With reference to the third aspect, in an implementation of the third aspect, the
obtaining a first parameter corresponding to each of a plurality of antenna panels includes:
receiving configuration information from a network device, where the configuration information
is used to configure at least one SRS resource set, the SRS resource set includes at least one SRS
resource, each SRS resource in the SRS resource set corresponds to one power control parameter
set, and the resource of the third SRS and the resource of the fourth SRS are SRS resources in the
at least one SRS set.

[0054] Based on this possible implementation, in this application, a corresponding power
control parameter is configured for each SRS resource, so that power for SRS transmission on
different antenna panels can be independently calculated, that is, each antenna panel can perform
independent power control, making power control more accurate, thereby improving channel
detection accuracy and improving information transmission efficiency.
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[0055] According to a fourth aspect, a communication method is provided. The method may
be performed by a network device, or may be performed by a component of the network device,
such as a processor, a chip, or a chip system of the network device, or may be implemented by a
logical module or software that can implement all or some functions of the network device. The
method includes: generating first information and sending the first information to a terminal device,
where the first information is used to determine N antenna panels, the N antenna panels are used
to transmit second information, and N is a positive integer greater than or equal to 1.

[0056] With reference to the fourth aspect, in an implementation of the fourth aspect, that the
first information is used to determine N antenna panels includes: The first information includes a
plurality of identifiers, each of the plurality of identifiers indicates whether one of a plurality of
antenna panels is available, and the plurality of antenna panels include at least the N antenna panels.
[0057] With reference to the fourth aspect, in an implementation of the fourth aspect, each of
the plurality of identifiers is used for physical uplink shared channel PUSCH transmission.
[0058] With reference to the fourth aspect, in an implementation of the fourth aspect, the
identifier is a modulation and coding scheme MCS field or a transmission precoding matrix
indicator TPMI field.

[0059] With reference to the fourth aspect, in an implementation of the fourth aspect, that each
of the plurality of identifiers indicates whether one of a plurality of antenna panels is available
includes: When an identifier value associated with an antenna panel i belongs to a first value set,
the antenna panel i is available; or when the identifier value associated with the antenna panel i
belongs to a second value set, the antenna panel i is unavailable. The antenna panel i is one of the
plurality of antenna panels, the first value set is a set associated with the antenna panel i, and the
second value set is a set associated with the antenna panel i, where i is a natural number.

[0060] With reference to the fourth aspect, in an implementation of the fourth aspect, that the
first information is used to determine N antenna panels includes: The first information includes
one identifier, the one identifier indicates whether a plurality of antenna panels are available, and
the plurality of antenna panels include at least the N antenna panels.

[0061] With reference to the fourth aspect, in an implementation of the fourth aspect, that the
first information is used to determine N antenna panels includes: The first information indicates
the N antenna panels.

[0062] With reference to the fourth aspect, in an implementation of the fourth aspect, that the
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first information is used to determine N antenna panels includes: The N antenna panels are N of K
antenna panels, and the first information indicates K—N unavailable antenna panels in the K
antenna panels, where K is a positive integer greater than or equal to N.

[0063] According to a fifth aspect, a communication method is provided. The method may be
performed by a network device, or may be performed by a component of the network device, such
as a processor, a chip, or a chip system of the network device, or may be implemented by a logical
module or software that can implement all or some functions of the network device. The method
includes: obtaining a first parameter corresponding to each of a plurality of antenna panels; and
sending the first parameter corresponding to each of the plurality of antenna panels to a terminal
device, where the first parameter corresponding to each antenna panel is used to determine a power
control parameter set corresponding to each antenna panel, and the power control parameter set
corresponding to each antenna panel is used to determine power for transmitting information on
each antenna panel.

[0064] Based on this solution, the network device sends the first parameter corresponding to
each antenna panel to the terminal device, and therefore the terminal device may determine, based
on the first parameter, the power control parameter set corresponding to each of the plurality of
antenna panels, and determine the power that is for transmitting information and that corresponds
to each of the plurality of antenna panels, so that power for transmitting information on different
antenna panels can be independently calculated, that is, each antenna panel can perform
independent power control, making power control more accurate, thereby improving information
transmission efficiency.

[0065] With reference to the fifth aspect, in an implementation of the fifth aspect, the plurality
of antenna panels are two antenna panels, a first parameter corresponding to one antenna panel in
the two antenna panels is a first sounding reference signal resource indicator SRI, and a first
parameter corresponding to the other antenna panel in the two antenna panels is a second SRI.
[0066] With reference to the fifth aspect, in an implementation of the fifth aspect, the obtaining
a first parameter corresponding to each of a plurality of antenna panels includes: receiving a first
sounding reference signal SRS sent by the terminal device by using the one antenna panel, and
determining the first SRI corresponding to the first SRS; and receiving a second SRS sent by the
terminal device by using the other antenna panel, and determining the second SRI corresponding
to the second SRS.
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[0067] With reference to the fifth aspect, in an implementation of the fifth aspect, the plurality
of antenna panels are two antenna panels, one antenna panel in the two antenna panels is used to
transmit a third SRS, and the other antenna panel in the two antenna panels is used to transmit a
fourth SRS; and a first parameter corresponding to the one antenna panel is a resource of the third
SRS, and a first parameter corresponding to the other antenna panel is a resource of the fourth SRS.
[0068] With reference to the fifth aspect, in an implementation of the fifth aspect, the sending
the first parameter corresponding to each of the plurality of antenna panels to a terminal device
includes: sending configuration information to the terminal device, where the configuration
information is used to configure at least one SRS resource set, the SRS resource set includes at
least one SRS resource, each SRS resource in the SRS resource set corresponds to one power
control parameter set, and the resource of the third SRS and the resource of the fourth SRS are
SRS resources in the at least one SRS set.

[0069] According to a sixth aspect, a communication apparatus configured to implement the
foregoing methods is provided. The communication apparatus may be the terminal device in the
first aspect to the third aspect, or an apparatus included in the terminal device, for example, a chip;
or the communication apparatus may be the network device in the fourth aspect or the fifth aspect,
or an apparatus included in the network device, for example, a chip. The communication apparatus
includes corresponding modules, units, or means (means) for implementing the foregoing methods.
The modules, units, or means may be implemented by hardware, software, or hardware executing
corresponding software. The hardware or the software includes one or more modules or units
corresponding to the foregoing functions.

[0070] In some possible designs, the communication apparatus may include a transceiver
module and a processing module. The transceiver module may also be referred to as a transceiver
unit, and is configured to implement a sending function and/or a receiving function in any one of
the foregoing aspects and any one of the possible implementations thereof. The transceiver module
may include a transceiver circuit, a transceiver machine, a transceiver, or a communication
interface. The processing module may be configured to implement a processing function in any
one of the foregoing aspects and any one of the possible implementations thereof.

[0071] In some possible designs, the transceiver module includes a sending module and a
receiving module, respectively configured to implement the sending function and the receiving
function in any one of the foregoing aspects and any one of the possible implementations thereof.
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[0072] According to a seventh aspect, a communication apparatus is provided, including a
processor and a memory. The memory is configured to store computer instructions. When the
processor executes the instructions, the communication apparatus is enabled to perform the method
according to any one of the foregoing aspects. The communication apparatus may be the terminal
device in the first aspect to the third aspect, or an apparatus included in the terminal device, for
example, a chip; or the communication apparatus may be the network device in the fourth aspect
or the fifth aspect, or an apparatus included in the network device, for example, a chip.

[0073] According to an eighth aspect, a communication apparatus is provided, including a
processor and a communication interface. The communication interface is configured to
communicate with a module outside the communication apparatus. The processor is configured to
execute a computer program or instructions, so that the communication apparatus performs the
method according to any one of the foregoing aspects. The communication apparatus may be the
terminal device in the first aspect to the third aspect, or an apparatus included in the terminal device,
for example, a chip; or the communication apparatus may be the network device in the fourth
aspect or the fifth aspect, or an apparatus included in the network device, for example, a chip.
[0074] According to a ninth aspect, a communication apparatus is provided, including a logic
circuit and an interface circuit. The interface circuit is configured to input and/or output
information. The logic circuit is configured to perform the method according to any one of the
foregoing aspects, to perform processing based on input information and/or generate output
information. The communication apparatus may be the terminal device in the first aspect to the
third aspect, or an apparatus included in the terminal device, for example, a chip; or the
communication apparatus may be the network device in the fourth aspect or the fifth aspect, or an
apparatus included in the network device, for example, a chip.

[0075] According to a tenth aspect, a communication apparatus is provided, including an
interface circuit and a processor. The interface circuit is a code/data read/write interface circuit,
and the interface circuit is configured to receive computer-executable instructions (the computer-
executable instructions are stored in a memory, and may be directly read from the memory, or may
be read through another component) and transmit the computer-executable instructions to the
processor. The processor is configured to execute the computer-executable instructions, so that the
communication apparatus performs the method according to any one of the foregoing aspects. The
communication apparatus may be the terminal device in the first aspect to the third aspect, or an
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apparatus included in the terminal device, for example, a chip; or the communication apparatus
may be the network device in the fourth aspect or the fifth aspect, or an apparatus included in the
network device, for example, a chip.

[0076] According to an eleventh aspect, a communication apparatus is provided, including at
least one processor. The processor is configured to execute a computer program or instructions, so
that the communication apparatus performs the method according to any one of the foregoing
aspects. The communication apparatus may be the terminal device in the first aspect to the third
aspect, or an apparatus included in the terminal device, for example, a chip; or the communication
apparatus may be the network device in the fourth aspect or the fifth aspect, or an apparatus
included in the network device, for example, a chip.

[0077] In some possible designs, the communication apparatus includes a memory, and the
memory is configured to store necessary program instructions and data. The memory may be
coupled to the processor, or may be independent of the processor.

[0078] In some possible designs, the communication apparatus may be a chip or a chip system.
When the apparatus is the chip system, the apparatus may include a chip, or may include a chip
and another discrete component.

[0079] According to a twelfth aspect, a computer-readable storage medium is provided. The
computer-readable storage medium stores instructions, and when the instructions are run on a
communication apparatus, the communication apparatus is enabled to perform the method
according to any one of the foregoing aspects.

[0080] According to a thirteenth aspect, a computer program product including instructions is
provided. When the computer program product runs on a communication apparatus, the
communication apparatus is enabled to perform the method according to any one of the foregoing
aspects.

[0081] It may be understood that, when the communication apparatus provided in any one of
the sixth aspect to the thirteenth aspect is the chip, the foregoing sending action/function may be
understood as information output, and the foregoing receiving action/function may be understood
as information input.

[0082] For technical effects brought by any design manner of the sixth aspect to the thirteenth
aspect, refer to the technical effects brought by different design manners in the first aspect, the
second aspect, the third aspect, the fourth aspect, or the fifth aspect. Details are not described
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[0083] According to a fourteenth aspect, a communication system is provided. The
communication system includes a network device, the terminal device according to the first aspect,
and the network device according to the fourth aspect.

[0084] According to a fifteenth aspect, a communication system is provided. The
communication system includes a network device and the terminal device according to the second
aspect.

[0085] According to a sixteenth aspect, a communication system is provided. The
communication system includes a network device, the terminal device according to the third aspect,

and the network device according to the fifth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0086] FIG. lais a schematic flowchart of uplink data processing according to this application;
[0087] FIG. 1b is a diagram 1 of codeword mapping according to this application;

[0088] FIG. 2 is a diagram 2 of codeword mapping according to this application;

[0089] FIG. 3 is a diagram of a structure of a communication system according to this
application;

[0090] FIG. 4 is a diagram of a structure of another communication system according to this
application;

[0091] FIG. 5 is a diagram of structures of a terminal device and a network device according
to this application;

[0092] FIG. 6 is a schematic flowchart of a communication method according to this
application;

[0093] FIG. 7 is a schematic interaction flowchart of a communication method according to
this application;

[0094] FIG. 8 is a schematic interaction flowchart of another communication method
according to this application;

[0095] FIG. 9 is a schematic flowchart of another communication method according to this
application;

[0096] FIG. 10 is a diagram 3 of codeword mapping according to this application;
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[0097] FIG. 11 is a diagram 4 of codeword mapping according to this application;

[0098] FIG. 12 is a diagram 5 of codeword mapping according to this application;

[0099] FIG. 13ais a diagram 6 of codeword mapping according to this application;

[00100] FIG. 13bis a diagram 7 of codeword mapping according to this application;

[00101] FIG. 14 is a schematic flowchart of still another communication method according to
this application;

[00102] FIG. 15 is a diagram 8 of codeword mapping according to this application;

[00103] FIG. 16 is a diagram of sending an SRS according to this application;

[00104] FIG. 17 is another diagram of sending an SRS according to this application;

[00105] FIG. 18 is still another diagram of sending an SRS according to this application;
[00106] FIG. 19 is a diagram of transmitting information of different types by using a plurality
of antenna panels according to this application;

[00107] FIG. 20 is a diagram of a structure of a terminal device according to this application;
[00108] FIG. 21 is a diagram of a structure of a network device according to this application;
and

[00109] FIG. 22 is a diagram of a structure of a communication apparatus according to this

application.

DESCRIPTION OF EMBODIMENTS

[00110] In the descriptions of this application, unless otherwise specified, "/" indicates that
associated objects are in an "or" relationship. For example, A/B may represent A or B. In this
application, "and/or" merely describes an association relationship between associated objects and
indicates that three relationships may exist. For example, A and/or B may represent three cases:
Only A exists, both A and B exist, and only B exists, where A and B may be singular or plural.
[00111] Inthe descriptions of this application, unless otherwise specified, "a plurality of" means
two or more. In addition, "at least one of the following items (pieces)" or a similar expression
thereof means any combination of these items, including any combination of singular items (pieces)
or plural items (pieces). For example, at least one of a, b, or c may represent: a, b, ¢, aand b, a and
¢, bandc, and aand b and c, where a, b, and ¢ may be singular or plural.

[00112] In addition, to clearly describe the technical solutions in embodiments of this
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application, terms such as "first" and "second" are used in the 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 number or an execution sequence, and the terms such as "first" and "second" do not indicate a
definite difference.

[00113] Inembodiments of this application, a word such as "example™ or "for example™ is used
to indicate an example, an instance, or descriptions. Any embodiment or design solution 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 solution.
Exactly, use of the word such as "example” or "for example" is intended to present a related
concept in a specific manner for ease of understanding.

[00114] It may be understood that "embodiment™ used throughout this specification means that
particular features, structures, or characteristics related to this embodiment are included in at least
one embodiment of this application. Therefore, embodiments in the entire specification are not
necessarily a same embodiment. In addition, these particular features, structures, or characteristics
may be combined in one or more embodiments by using any appropriate manner. It may be
understood that sequence numbers of the foregoing processes do not mean execution sequences in
various 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 the implementation processes of embodiments of this application.

[00115] It may be understood that, in some scenarios, some optional features in embodiments
of this application may be independently implemented without depending on another feature, for
example, a solution on which the optional features are currently based, to resolve a corresponding
technical problem and achieve corresponding effects; or in some scenarios, the optional features
may be combined with other features based on a requirement. Correspondingly, apparatuses
provided in embodiments of this application may also correspondingly implement these features
or functions. Details are not described herein.

[00116] Inthisapplication, unless otherwise specified, for same or similar parts in embodiments,
reference may be made to each other. In embodiments of this application, unless otherwise
specified or a logical conflict occurs, terms and/or descriptions in different embodiments are
consistent and may be referenced by each other. Technical features in different embodiments may
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be combined to form new embodiments, implementations, implementation methods, or
implementation means based on internal logical relationships. The following implementations of
this application are not intended to limit the protection scope of this application.

[00117] For ease of understanding of the technical solutions in embodiments of this application,
an uplink data processing process is first briefly described below. For example, FIG. 1a is a
schematic flowchart of uplink data processing.

[00118] As shown in FIG. 1a, a terminal device adds a cyclic redundancy check (cyclic
redundancy check, CRC) bit to a transport block (transport block, TB), performs channel coding
(turbo coder), rate matching, scrambling (scrambling), modulation (modulation), layer mapping
(layer mapping), precoding (precoding), and time-frequency resource mapping, and converts a
signal obtained after time-frequency resource mapping into a time-domain signal for sending. The
TB may also be referred to as physical uplink shared channel (physical uplink shared channel,
PUSCH) data.

[00119] A TB that includes a CRC bit and on which channel coding and rate matching are
performed may be understood as a codeword (codeword). The codeword is further scrambled and
modulated to obtain a modulation symbol. After layer mapping is performed on the modulation
symbol, the modulation symbol is mapped to one or more transport layers (transport layer, which
is also generally referred to as a layer). Each layer corresponds to one valid data flow. A data flow
at each layer is precoded to obtain a precoded data flow. Precoding is a process of mapping a layer
(layer) to an antenna port (antenna port) by using a precoding matrix. The precoded data flow is
mapped to a time-frequency resource, and then is converted into a time-domain signal for sending.
[00120] In addition, in a current 3rd generation partnership project (3rd generation partnership
project, 3GPP) NR system, physical uplink shared channel (physical uplink shared channel,
PUSCH) transmission supports mapping of one codeword (codeword) to a maximum of four layers.
For example, a codeword-to-layer (codeword-to-layer) mapping relationship may be shown in

Table 1:
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Table 1

Number of layers Number of codewords | Codeword-to-layer mapping
(number of layers) (number of layers) i=01.. Mg -1
1 1 X(O)(i)zd(o)(i) Msl%ebr :|\/|S(%b
2 1 © (i = 4 (9
X (i)=d"™(2i) Mlayebr:M(o)b/Z
xW(i)=d?(2i+1) ™ 7"
3 1 X(O)(i):d(o)(Bi)
x9(i)=d@(3i+1) M2r=mP) /3
x? (i) =d" (3i+2)
4 1 X% (i)=d" (4i)
@ (iY=dO (ai
X7 (i)=d"™ (4i+1) M MO /4
xX?(i)=d®(4i+2) T "
x® (1) =d" (4i+3)

[00121] X’ indicates a 0™ layer, and X" indicates a 1% layer. By analogy, x® indicates a

layer

0
3 Jayer. d" indicates a 0" codeword. " smb indicates a number of symbols at each layer, and

O X (i)=d (i) . .
symb - indicates a number of symbols of a codeword 0. indicates that an it"

. " " X% (i)=d(2i) . .
symbol of the codeword 0 is mapped to an i*" symbol of the 0" layer. indicates
that a (2i)" symbol of the codeword 0 is mapped to the i symbol of the 0" layer,

@ iy = 4O (9
X (1)=d7 (2 +1) indicates that a (2i+1)" symbol of the codeword 0 is mapped to an i symbol

of the 1% layer, and so on.
[00122] After layer mapping, the terminal may perform PUSCH power control. For example,

transmit power of a PUSCH satisfies Formula (1):
1)

[00123]  Peuscrin.rc (i J.0q.1) is the transmit power of the PUSCH.

[00124]  Pewax 1. (i) is allowed maximum transmit power of the PUSCH.
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[00125]  Po puscrpro () is receive power expected by a network device, and may be
configured by the network device.
[00126] Mgsei.(i) is a number of resource blocks (resource block, RB) for PUSCH

transmission.

[00127] # indicates a subcarrier spacing for PUSCH transmission.
[00128] .. (]) is a partial path loss compensation parameter that can be configured on a
network.

[00129] PL,..(qay) is uplink path loss estimation.

[00130] Aty (i) is related to a modulation and coding scheme (modulation and coding
scheme, MCS) used for the PUSCH. When a number of layers of the PUSCH is greater than 1,

ATF,b,f,c(i):O-

[00131]  f,.(i.1) isaclosed-loop power control parameter.

[00132] Generally, the transmit power of the PUSCH is evenly allocated to the layers of the
PUSCH. For example, as shown in FIG. 1b, if one codeword is mapped to three layers of a PUSCH
for transmission, transmit power P of the PUSCH is evenly allocated to the three layers of the
PUSCH, that is, transmit power at each layer is P/3.

[00133] Power control formulas of a physical uplink control channel (physical uplink control
channel, PUCCH), a sounding reference signal (sounding reference signal, SRS), and a physical
random access channel (physical random access channel, PRACH) are similar to power control of
the PUSCH. For details, refer to descriptions in an existing protocol. Details are not described
herein again.

[00134] When the transmit power of the PUSCH is evenly allocated to the layers of the PUSCH,
and the terminal is provided with a plurality of antenna panels, power for transmitting information
on the antenna panels is linearly related to a number of layers of the PUSCH transmitted on the
antenna panels. For example, as shown in FIG. 2, it is assumed that the terminal device is provided
with an antenna panel 1 and an antenna panel 2, the antenna panel 1 supports transmission of one
layer of data of a PUSCH, and the antenna panel 2 supports transmission of two layers of data of
the PUSCH. During PUSCH transmission, if one codeword is mapped to three layers of the

PUSCH, the antenna panel 1 is used for transmission at one layer of the PUSCH, and the antenna
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panel 2 is used for transmission at the other two layers of the PUSCH. Correspondingly, assuming
that the transmit power of the PUSCH that is determined according to Formula (1) is P, power for
transmitting the one layer of data of the PUSCH on the antenna panel 1 is P/3, and power for
transmitting the two layers of data of the PUSCH on the antenna panel 2 is 2P/3.

[00135] However, different antenna panels may correspond to different path losses, and a path
loss corresponding to an antenna panel should be considered for power for transmitting
information on the antenna panel. If power for transmitting information on an antenna panel is
determined according to an existing protocol, actual transmit power (that is, transmit power
allocated based on a number of layers of a transmitted PUSCH) does not match ideal transmit
power (that is, transmit power with a path loss difference is considered), which is also referred to
as "panel power imbalance".

[00136] In addition, in the existing protocol, only one codeword can be mapped to at least one
layer of a PUSCH and transmitted by using at least one antenna panel. Because different antenna
panels pass through different channels, when a plurality of antenna panels are used for transmission
at at least one layer of the PUSCH, different antenna panels have different requirements for an
MCS. However, one codeword corresponds to only one MCS, and the MCS of the codeword may
be different from an MCS required by the plurality of antenna panels, that is, "panel MCS
imbalance™ occurs.

[00137] In addition, in a multi-antenna-panel scenario, an antenna panel used for transmission
may be determined in a beam management process performed by the terminal device and the
network device. However, there is a time interval between the beam management process and
actual transmission, and channel quality corresponding to an antenna panel selected in the beam
management process may be poor during actual transmission. Therefore, how to select an antenna
panel used for transmission from a plurality of antenna panels during actual transmission is also
an urgent problem to be resolved in the multi-antenna-panel scenario.

[00138] Based on this, this application discusses antenna panel selection, power control, and
codeword mapping in the multi-antenna-panel scenario.

[00139] In a possible implementation, an antenna panel in this application may be a group of
antenna sets. Therefore, "antenna panel” in this application may also be replaced with "antenna
set". Optionally, the group of antenna sets may be antenna sets that can independently (or
separately) control transmit power. Alternatively, the group of antenna sets may be antenna sets
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that can independently (or separately) perform timing. Alternatively, the group of antenna sets may
be antenna sets that can independently (or separately) perform modulation and coding.

[00140] In another possible implementation, an antenna panel in this application may be a
capability value set in a capability value set list of the terminal device. Therefore, "antenna panel”
in this application may also be replaced with "capability set”. Optionally, the capability value set
may include, for example, a number of SRS ports, a maximum number of SRS ports, a number of
layers for uplink (uplink, UL) sending, a maximum number of layers for UL sending, and a
coherence type of an antenna port.

[00141] Optionally, there is a correspondence between a capability value set and a
synchronization signal and physical broadcast channel block (synchronization signal and physical
broadcast channel block, SSB) resource indicator (SSB resource indicator, SSBRI) or a
correspondence between a capability value set and a channel state information reference signal
(channel state information reference signal, CSI-RS) resource indicator (CRI-RS resource
indicator, CRI). Therefore, one antenna panel may also be one SSBRI or CRI. In addition, "antenna
panel™ in this application may also be replaced with "SSBRI" or "CRI".

[00142] Optionally, the correspondence between a capability value set and an SSBRI or the
correspondence between a capability value set and a CRI may be determined by the terminal device.
The terminal device may report the correspondence between a capability value set and an SSBRI
or the correspondence between a capability value set and a CRI to the network device during beam
reporting. Alternatively, the terminal device may report a capability value set, an SSBRI, or a CRI
to the network device.

[00143] Instill another possible implementation, an antenna panel in this application may be an
SRS set. Therefore, "antenna panel™ in this application may also be replaced with "SRS set".
[00144] Optionally, in this application, a definition of one antenna panel may dynamically
change. For example, at a moment 1, one antenna panel is a capability set including four SRS ports.
At a moment 2 after the moment 1, the antenna panel may be a capability set including two SRS
ports.

[00145] The technical solutions in embodiments of this application may be applied to various
communication systems. The communication system may be a 3GPP communication system, for
example, a long term evolution (long term evolution, LTE) system, a 5th generation (5th generation,
5G) mobile communication system, an NR system, a vehicle to everything (vehicle to everything,
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V2X) system, an LTE and 5G hybrid networking system, a device-to-device (device-to-device,
D2D) communication system, a machine-to-machine (machine-to-machine, M2M)
communication system, the internet of things (Internet of Things, 10T), or another next-generation
communication system. Alternatively, the communication system may be a non-3GPP
communication system. This is not limited.

[00146] The technical solutions in embodiments of this application may be applied to various
communication scenarios, for example, may be applied to one or more of the following
communication scenarios: enhanced mobile broadband (enhanced mobile broadband, eMBB),
ultra-reliable and low latency communications (ultra-reliable low latency communications,
URLLC), machine type communication (machine type communication, MTC), massive machine
type communication (massive machine type communication, MMTC), D2D, V2X, IoT, multi-hop
or relay (relay) transmission between a network device and a terminal device, and dual
connectivity (dual connectivity, DC) or multi connectivity between a plurality of network devices
and terminal devices.

[00147] The communication systems and the communication scenarios applicable to this
application are merely examples for description. The communication systems and the
communication scenarios applicable to this application are not limited thereto. This is uniformly
described herein. Details are not described below again.

[00148] FIG. 3 shows a communication system 10 according to an embodiment of this
application. The communication system 10 includes at least one network device 20 and one or
more terminal devices 30 connected to the network device 20. Optionally, different terminal
devices 30 may communicate with each other.

[00149] Optionally, the terminal device 30 in this application may be a device having a wireless
transceiver function. The terminal device may be deployed on land, and includes an indoor or
outdoor device, a handheld device, or a vehicle-mounted device; or may be deployed on water (for
example, on a ship); or may be deployed in the air (for example, on an aircraft, a balloon, or a
satellite). The terminal device may also be referred to as user equipment (user equipment, UE), a
terminal, an access terminal, a subscriber unit, a subscriber station, a mobile station (mobile station,
MS), a remote station, a remote terminal, a mobile terminal (mobile terminal, MT), a user terminal,
a wireless communication device, a user agent, a user apparatus, or the like. The terminal device
may be, for example, a wireless terminal in 10T, V2X, D2D, M2M, a 5G network, or a future
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evolved public land mobile network (public land mobile network, PLMN).

[00150] For example, the terminal device 30 may be an uncrewed aerial vehicle, an 10T device
(for example, a sensor, an electricity meter, or a water meter), a V2X device, a station (station, ST)
in a wireless local area network (wireless local area network, WLAN), a cellular phone, a cordless
phone, a session initiation protocol (session initiation protocol, SIP) phone, a wireless local loop
(wireless local loop, WLL) station, a personal digital processing (personal digital assistant, PDA)
device, a handheld device having a wireless communication function, a computing device, another
processing device connected to a wireless modem, a vehicle-mounted device, a wearable device
(which may also be referred to as a wearable intelligent device), a tablet computer, a computer
having a wireless transceiver function, a virtual reality (virtual reality, VR) terminal, a wireless
terminal in industrial control (industrial control), a wireless terminal in self driving (self driving),
a wireless terminal in remote medical (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 vehicle-mounted
terminal, a vehicle having a vehicle-to-vehicle (vehicle-to-vehicle, V2V) communication
capability, an intelligent networked vehicle, or an uncrewed aerial vehicle having an uncrewed
aerial vehicle to uncrewed aerial vehicle (UAV to UAV, U2U) communication capability. The
terminal may be mobile or fixed. This is not specifically limited in this application.

[00151] Optionally, the network device 20 in this application is a device for connecting the
terminal device 30 to a wireless network; and may be an evolved NodeB (evolved NodeB, eNB or
eNodeB) in an LTE or evolved LTE system (LTE-Advanced, LTE-A), for example, a conventional
macro base station eNB or a micro base station eNB in a heterogeneous network scenario; or may
be a next generation NodeB (next generation NodeB, gNodeB or gNB) in a 5G system; or may be
a transmission reception point (transmission reception point, TRP); or may be a base station in a
future evolved PLMN; or may be a broadband network gateway (broadband network gateway,
BNG), an aggregation switch, or a non-3GPP access device; or may be a radio controller in a cloud
radio access network (cloud radio access network, CRAN); or may be an access node (access point,
AP) in a Wi-Fi system; or may be a radio relay node or a radio backhaul node; or may be a device
implementing a base station function in 10T, a device implementing a base station function in V2X,
a device implementing a base station function in D2D, or a device implementing a base station
function in M2M. This is not specifically limited in embodiments of this application.
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[00152] For example, the base station in embodiments of this application may include base
stations in various forms, for example, a macro base station, a micro base station (also referred to
as asmall cell), a relay station, and an access point. This is not specifically limited in embodiments
of this application.

[00153] In some embodiments, the terminal device 30 may be provided with a plurality of
antenna panels, and each antenna panel covers one spatial direction. Spatial directions covered by
different antenna panels may be the same or may be different. Different antenna panels may point
to a same TRP or different TRPs. For example, as shown in FIG. 4, the terminal device 30 is
provided with two antenna panels, respectively pointingto a TRP 1 and a TRP 2.

[00154] In some embodiments, the network device 20 and the terminal device 30 may also be
referred to as communication apparatuses, and each may be a general-purpose device or a special-
purpose device. This is not specifically limited in embodiments of this application.

[00155] FIG. 5 is a diagram of structures of the network device 20 and the terminal device 30
according to an embodiment of this application. The terminal device 30 includes at least one
processor (an example in which the terminal device 30 includes one processor 301 is used for
description in FIG. 5) and at least one transceiver (an example in which the terminal device 30
includes one transceiver 303 is used for description in FIG. 5). The terminal device 30 may further
include at least one memory (an example in which the terminal device 30 includes one memory
302 is used for description in FIG. 5), at least one output device (an example in which the terminal
device 30 includes one output device 304 is used for description in FIG. 5), and at least one input
device (an example in which the terminal device 30 includes one input device 305 is used for
description in FIG. 5).

[00156] The processor 301, the memory 302, and the transceiver 303 are connected through a
communication line. The communication line may include a path for exchanging information
between the foregoing components.

[00157] The processor 301 may be a general-purpose central processing unit (central processing
unit, CPU), a special-purpose processor, a microprocessor, an application-specific integrated
circuit (application-specific integrated circuit, ASIC), or one or more integrated circuits configured
to control program execution of the solutions in this application. For example, the processor 301
may be a baseband processor or a central processing unit. The baseband processor may be
configured to process a communication protocol and communication data. The central processing
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unit may be configured to: control a communication apparatus (for example, a network device, a
terminal device, or a chip of the terminal device or the network device), execute a software
program, and process data of the software program. During specific implementation, in an
embodiment, the processor 301 may alternatively include a plurality of CPUs, and the processor
301 may be a single-core (single-CPU) processor or a multi-core (multi-CPU) processor. The
processor herein may be one or more devices, circuits, or processing cores configured to process
data (for example, computer program instructions).

[00158] The memory 302 may be an apparatus having a storage function. For example, the
memory 302 may be a read-only memory (read-only memory, ROM) or another type of static
storage device that can store static information and instructions, or a random access memory
(random access memory, RAM) or another type of dynamic storage device that can store
information and instructions, or may be an electrically erasable programmable read-only memory
(electrically erasable programmable read-only memory, EEPROM), a compact disc read-only
memory (compact disc read-only memory, CD-ROM) or another compact disc storage, an optical
disc storage (including a compressed optical disc, a laser disc, an optical disc, a digital versatile
disc, a Blu-ray disc, or the like), a magnetic disk storage medium or another magnetic storage
device, or any other medium that can be used to carry or store expected program code in a form of
an instruction or a data structure and that can be accessed by a computer. However, this is not
limited thereto. The memory 302 may exist independently, and is connected to the processor 301
through the communication line. Alternatively, the memory 302 may be integrated with the
processor 301.

[00159] The memory 302 is configured to store computer-executable instructions for executing
the solutions of this application, and the processor 301 controls the execution. Specifically, the
processor 301 is configured to execute the computer-executable instructions stored in the memory
302, to implement a method in an embodiment of this application.

[00160] Alternatively, in this application, the processor 301 may perform a processing-related
function in the method provided in this application, and the transceiver 303 is responsible for
communicating with another device or a communication network. This is not specifically limited
in embodiments of this application.

[00161] The computer-executable instructions in this application may also be referred to as
application program code or computer program code. This is not specifically limited in

27



10

15

20

25

30

embodiments of this application.

[00162] The transceiver 303 may use any transceiver-type apparatus, and is configured to
communicate with another device or acommunication network such as the Ethernet, a radio access
network (radio access network, RAN), or a wireless local area network (wireless local area
network, WLAN). The transceiver 303 includes a transmitter (transmitter, TxX) and a receiver
(receiver, Rx).

[00163] The output device 304 communicates with the processor 301, and may display
information in a plurality of manners. For example, the output device 304 may be a liquid crystal
display (liquid crystal display, LCD), a light emitting diode (light emitting diode, LED) display
device, a cathode ray tube (cathode ray tube, CRT) display device, or a projector (projector).
[00164] The input device 305 communicates with the processor 301, and may receive an input
of a user in a plurality of manners. For example, the input device 305 may be a mouse, a keyboard,
a touchscreen device, or a sensing device.

[00165] The network device 20 includes at least one processor (an example in which the
network device 20 includes one processor 201 is used for description in FIG. 5) and at least one
transceiver (an example in which the network device 20 includes one transceiver 203 is used for
description in FIG. 5). The network device 20 may further include at least one memory (an example
in which the network device 20 includes one memory 202 is used for description in FIG. 5) and at
least one network interface (an example in which the network device 20 includes one network
interface 204 is used for description in FIG. 5). The processor 201, the memory 202, the transceiver
203, and the network interface 204 are connected through the communication line. The network
interface 204 is configured to connect to a core network device through a link (for example, an S1
interface), or connect to a network interface of another network device through a wired or wireless
link (for example, an X2 interface) (not shown in FIG. 5). This is not specifically limited in
embodiments of this application. In addition, for related descriptions of the processor 201, the
memory 202, and the transceiver 203, refer to the descriptions of the processor 301, the memory
302, and the transceiver 303 in the terminal device 30. Details are not described herein again.
[00166] It may be understood that the structures shown in FIG. 5 do not constitute a specific
limitation on the terminal device 30 and the network device 20. For example, in some other
embodiments of this application, the terminal device 30 and the network device 20 each may
include more or fewer components than those shown in the figure, or combine some components,
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or split some components, or use different component arrangements. The components shown in
the figure may be implemented by using hardware, software, or a combination of software and
hardware.

[00167] It should be noted that the communication system described in embodiments of this
application is intended to describe the technical solutions in embodiments of this application more
clearly, but constitutes no limitation on the technical solutions provided in embodiments of this
application. A person of ordinary skill in the art may learn that the technical solutions provided in
embodiments of this application are also applicable to a similar technical problem as a network
architecture evolves and a new service scenario emerges.

[00168] With reference to the accompanying drawings, the following describes methods
provided in embodiments of this application. It may be understood that, in embodiments of this
application, the terminal device may perform some or all of steps in embodiments of this
application, and these steps or operations are merely examples. The terminal device may further
perform another operation or various operation variants. In addition, the steps may be performed
in a sequence different from a sequence presented in embodiments of this application, and not all
operations in embodiments of this application need to be performed.

[00169] FIG. 6 shows a communication method according to this application. The
communication method may be used to select an antenna panel in a multi-antenna-panel scenario.
With reference to FIG. 6, the method includes the following steps.

[00170] S601: Aterminal device obtains first information.

[00171] The first information is used to determine N antenna panels, the N antenna panels are
used to transmit second information, and N is a positive integer greater than or equal to 1

[00172] The N antenna panels are antenna panels of a same terminal device. In some
embodiments, a total number of antenna panels of the terminal device is K, and K is a positive
integer greater than or equal to N. In other words, the first information is used to determine the N
antenna panels in the K antenna panels. Optionally, a value of K may be 2, 3, or 4. In other words,
in this application, the number of antenna panels of the terminal device may be 2, 3, or 4.

[00173] Optionally, the first information may be predefined, or may be generated by a network
device and sent to the terminal device. If the first information is predefined, that a terminal device
obtains first information may include: The terminal device reads the predefined first information.
If the first information is sent by the network device, that a terminal device obtains first information
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may include: The terminal device receives the first information from the network device.

[00174] S602: The terminal device transmits the second information by using the N antenna
panels.

[00175] Optionally, the second information may be one or more of a codebook (codebook, CB)-
based PUSCH, a non-codebook (Non-codebook, NCB)-based PUSCH, a PUCCH, an SRS, and a
PRACH.

[00176] Based on this solution, the terminal device may determine, by using the first
information, one or more antenna panels for information transmission, and perform information
transmission by using the one or more antenna panels, to implement antenna panel selection. This
can prevent information transmission from being performed by using an antenna panel with poor
channel quality, thereby improving information transmission efficiency. In addition, switching
between transmission by using some antenna panels of the terminal device and transmission by
using all antenna panels of the terminal device may be implemented through antenna panel
selection.

[00177] The foregoing describes an overall procedure of the communication method provided
in this application. The following describes in detail the first information in the foregoing
procedure. For example, the first information may be implemented in the following four manners:
[00178] Manner 1: That the first information is used to determine N antenna panels includes:
The first information includes a plurality of identifiers, and each of the plurality of identifiers
indicates whether one of a plurality of antenna panels is available, where the plurality of antenna
panels include at least the N antenna panels in the procedure shown in FIG. 6.

[00179] Optionally, the plurality of antenna panels may be all antenna panels of the terminal
device. For example, if the total number of antenna panels of the terminal device is K, the plurality
of antenna panels are the K antenna panels. Alternatively, the plurality of antenna panels may be
some antenna panels of the terminal device. For example, if the total number of antenna panels of
the terminal device is K, the plurality of antenna panels may be M of the K antenna panels of the
terminal device, where N <M <K

[00180] Optionally, a number of the plurality of identifiers may be the same as a number of the
plurality of antenna panels. For example, the plurality of identifiers may be in one-to-one
correspondence with the plurality of antenna panels, and an identifier indicates whether an antenna
panel associated with the identifier is available. For example, the plurality of antenna panels are
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all antenna panels of the terminal device. A k" identifier may indicate whether a k™ antenna panel
is available, where k=0,1,...,K -1,

[00181] Alternatively, a number of the plurality of identifiers may be different from a number
of the plurality of antenna panels. For example, the number of identifiers may be less than the
number of antenna panels. For example, if the number of antenna panels is K, the number of
identifiers may be K/X, where X is a positive integer greater than 1. In this case, one identifier
may correspond to X antenna panels, and indicate whether the X antenna panels are available.
[00182] In a possible implementation, when the second information is a PUSCH, the plurality
of antenna panels may be associated with a same PUSCH, and each of the plurality of antenna
panels can be used for transmission at at least one layer of the same PUSCH. In this case, when
the N antenna panels are determined in the plurality of antenna panels, each of the N antenna
panels is used for transmission at the at least one layer of the same PUSCH. In other words, one
PUSCH is transmitted by using the N antenna panels, and each antenna panel is used for
transmission at different layers of the PUSCH. For example, the number of the plurality of antenna
panels is equal to 3. The three antenna panels may be associated with a same PUSCH, and each
antenna panel may be used for transmission at at least one layer of the same PUSCH. If N is equal
to 2, each of the two of the three antenna panels can be used for transmission at the at least one
layer of the PUSCH. For example, a panel is used for transmission at n1 layers of the PUSCH, and
a panel 2 is used for transmission at n2 layers of the PUSCH.

[00183] Alternatively, each of the plurality of antenna panels is associated with one PUSCH,
and different antenna panels are associated with different PUSCHSs. In this case, when the N
antenna panels are determined in the plurality of antenna panels, each of the N antenna panels is
used to transmit one PUSCH, and different antenna panels are used to transmit different PUSCHs.
For example, if the number of the plurality of antenna panels is equal to 3, the three antenna panels
may be associated with different PUSCHSs. If N is equal to 2, the two of the three antenna panels
may be used to transmit different PUSCHs. For example, a panel 1 may be used to transmit a
PUSCH #1, and a panel 2 may be used to transmit a PUSCH #2.

[00184] Optionally, when each of the plurality of antenna panels is associated with one PUSCH,
the network device may schedule, by using a plurality of pieces of downlink control information
(downlink control information, DCI), PUSCHs associated with the plurality of antenna panels.

When the plurality of panels are associated with one PUSCH, the network device may schedule,
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by using one piece of DCI, the one PUSCH to be transmitted on the plurality of antenna panels.
[00185] Optionally, when the first information is sent by the network device, if the plurality of
antenna panels may be associated with a same PUSCH, the plurality of identifiers included in the
first information may be carried in same first signaling, where the first signaling is one of downlink
control information (downlink control information, DCI), a radio resource control (radio resource
control, RRC) information element, and a media access control control element (media access
control control element, MAC CE).

[00186] If each of the plurality of antenna panels is associated with one PUSCH, at least two of
the plurality of identifiers are carried in different signaling, where the signaling is one or more of
DCI, an RRC information element, and a MAC CE. For example, four identifiers indicate whether
four antenna panels are available, and each of the four antenna panels is associated with one
PUSCH. An identifier 1, an identifier 2, and an identifier 3 may be carried in signaling 1, and an
identifier 4 may be carried in signaling 2; or the identifier 1 and the identifier 2 may be carried in
the signaling 1, and the identifier 3 and the identifier 4 may be carried in the signaling 2.

[00187] Optionally, when the second information is a PUSCH, each of the plurality of
identifiers is used for PUSCH transmission. When different antenna panels are associated with
different PUSCHes, different identifiers may correspond to different PUSCHs. When the plurality
of antenna panels are associated with a same PUSCH, different identifiers may correspond to the
same PUSCH, and the plurality of identifiers included in the first information are all used for
PUSCH transmission. For example, two identifiers indicate whether two antenna panels are
available. It is assumed that an identifier 1 indicates whether a panel 1 is available, and an identifier
2 indicates whether a panel 2 is available. If the panel 1 is used for transmission at n1 layers of a
PUSCH, and the panel 2 is used for transmission at n2 layers of the same PUSCH, the two
identifiers correspond to the PUSCH, the identifier 1 is used for transmission at the nl layers of
the PUSCH, and the identifier 2 is used for transmission at the n2 layers of the PUSCH.

[00188] Optionally, the identifier may be an MCS field or a transmission precoding matrix
indicator (transmission precoding matrix indicator, TPMI) field. For example, different values of
the MCS field may indicate different MCS indexes, one MCS index corresponds to one MCS
(including a modulation order, a target bit rate, and spectral efficiency), and the MCS is used for
PUSCH transmission. For example, the MCS is used to perform symbol modulation and channel
coding on data transmitted on a PUSCH. Different values of the TPMI field may indicate different
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TPMI indexes, one TPMI index corresponds to one precoding matrix (precoding matrix indicator,
PMI) and one rank indicator (rank indicator, R1), and the PMI and the RI are used for PUSCH
transmission. For example, the Rl may be used to determine a number of layers of a PUSCH, and
the PMI may be used to precode data obtained after layer mapping.

[00189] For example, a correspondence between an MCS index and an MCS may be shown in
Table 2. Table 2 merely describes a correspondence between some MCS indexes and some MCSs
as an example. That the correspondence between an MCS index and an MCS is definitely shown

in Table 2 is not limited in this application.

Table 2

MCS index (IMCS) |Modulation order (Qm) | Target bit rate [x1024] | Spectral efficiency
0 q 240/q 0.2344

1 q 314/q 0.3770

2 2 193 0.3770

27 6 948 5.5547

28 q Reserved (reserved)

29 2 Reserved (reserved)

30 4 Reserved (reserved)

31 6 Reserved (reserved)

[00190] For example, an identifier is an MCS field, and the number of the plurality of antenna
panels is equal to 2. If the first information is sent by the network device, the network device may
send one piece of signaling to the terminal device, where the signaling carries two MCS fields that
respectively correspond to two antenna panels, and the signaling may be DCI.

[00191] For an implementation in which an identifier indicates whether an antenna panel is
available, for example, when an identifier value associated with an antenna panel i belongs to a
first value set, the antenna panel i is available; or when the identifier value associated with the
antenna panel i belongs to a second value set, the antenna panel i is unavailable. The antenna panel
i is one of the plurality of antenna panels, and i is a natural number. The first value set is a set
associated with the antenna panel i, and the second value set is a set associated with the antenna
panel i.
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[00192] For example, if an identifier is an MCS field, when a value of an MCS field associated
with the antenna panel i belongs to the first value set, the antenna panel i is available; or when the
value of the MCS field associated with the antenna panel i belongs to the second value set, the
antenna panel i is unavailable. For descriptions of an identifier being a TPMI field, refer to the
descriptions of an identifier being an MCS field. Details are not described herein again.

[00193] Optionally, when an identifier is an MCS field, the first value set and the second value
set include an MCS index. For example, a target bit rate and spectral efficiency in an MCS
corresponding to the MCS index included in the first value set are defined, and a target bit rate and
frequency efficiency in an MCS corresponding to the MCS index included in the second value set
are not defined, that is, are in a reserved state. Assuming that the correspondence between an MCS
index and an MCS is shown in Table 2, the first value set includes MCS indexes 1 to 27, and the
second value set includes MCS indexes 28 to 31.

[00194] For example, two MCS fields indicate whether two antenna panels are available, an
MCS field 1 indicates whether a panel 1 is available, and an MCS field 2 indicates whether a panel
2 is available. Assuming that a value of the MCS field 1 is 3, the panel 1 is available because the
value 3 of the MCS field 1 belongs to the first value set. Assuming that a value of the MCS field
2 is 29, the panel 2 is unavailable because the value 29 of the MCS field 2 belongs to the second
value set.

[00195] Optionally, different antenna panels may be associated with a same value set. For
example, when an identifier value associated with each of the plurality of antenna panels belongs
to the first value set, the antenna panel is available; or when the identifier value associated with
each antenna panel belongs to the second value set, the antenna panel is unavailable. Alternatively,
different antenna panels may be associated with different value sets. For example, when an
identifier value associated with the panel 1 belongs to the first value set, the panel 1 is available,
or when the identifier value associated with the panel 1 belongs to the second value set, the panel
1 is unavailable; and when an identifier value associated with the panel 2 belongs to a third value
set, the panel 2 is available, or when the identifier value associated with the panel 2 belongs to a
fourth value set, the panel 2 is unavailable, where the first value set is different from the third value
set, and the second value set is different from the fourth value set.

[00196] It is assumed that when an identifier is an MCS field, the first value set may include
MCS indexes 1 to 13, the third value set may include MCS indexes 14 to 27, the second value set
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may include MCS indexes 14 to 31, and the fourth value set may include MCS indexes 1 to 13,
30, and 31. For example, two MCS fields indicate whether two antenna panels are available, an
MCS field 1 indicates whether a panel 1 is available, and an MCS field 2 indicates whether a panel
2 is available. If a value of the MCS field 1 is set to 3, the panel 1 is available because the value 3
of the MCS field 1 belongs to the first value set; or if the value of the MCS field 1 is 16, the panel
1 is available because the value 16 of the MCS field 1 belongs to the first value set. If a value of
the MCS field 2 is 20, the panel 2 is available because the value 20 of the MCS field 2 belongs to
the third value set; or if the value of the MCS field 2 is 31, the panel 2 is unavailable because the
value 31 of the MCS field 2 belongs to the fourth value set.

[00197] In another possible implementation, each of the plurality of antenna panels is used for
PUCCH or SRS transmission. In other words, the second information is a PUCCH and/or an SRS.
[00198] Optionally, when the antenna panel is used for PUCCH or SRS transmission, and the
first information is sent by the network device, the plurality of identifiers included in the first
information are carried in at least one MAC CE. The MAC CE indicates a spatial relation (spatial
relation) of the PUCCH or the SRS, or the MAC CE is a spatial relation activation (spatial relation
activation) MAC CE of the PUCCH or the SRS.

[00199] For example, one identifier may be one reserved bit in the MAC CE, and a value of the
reserved bit may indicate whether an antenna panel associated with the reserved bit is available.
For example, when the value of the reserved bit is a first value, it indicates that the antenna panel
associated with the reserved bit is available; or when the value of the reserved bit is a second value,
it indicates that the antenna panel associated with the reserved bit is unavailable. The first value
may be 1, and correspondingly the second value is O; or the first value may be 0, and
correspondingly the second value is 1. This is not specifically limited in this application.

[00200] Manner 2: That the first information is used to determine N antenna panels includes:
The first information includes one identifier, and the one identifier indicates whether a plurality of
antenna panels are available.

[00201] The plurality of antenna panels include at least the N antenna panels. For descriptions
of the plurality of antenna panels, refer to the related descriptions of Manner 1. Details are not
described herein again.

[00202] In a possible implementation, the one identifier may be one bitmap (bitmap), and a
length of the bitmap is the same as the number of the plurality of antenna panels. One bit in the
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bitmap is associated with one antenna panel, and a value of a specific bit in the bitmap may indicate
whether an antenna panel associated with the bit is available. For example, when a value of a
specific bit is a first value, an antenna panel associated with the bit is available; or when a value
of a specific bit is a second value, an antenna panel associated with the bit is unavailable. For the
first value and the second value, refer to the foregoing related descriptions. Details are not
described herein again.

[00203] Inanother possible implementation, the one identifier may indicate one group of values
of an MCS field. The one group of values of the MCS field may include a plurality of values that
respectively correspond to the plurality of antenna panels. Whether the antenna panels
corresponding to the plurality of values are available may be determined based on the values. For
example, the number of the plurality of antenna panels is equal to 2. The network device may
preconfigure various combinations of values of two MCS fields by using an RRC information
element. For example, one MCS field has 32 values in total. The network device may preconfigure
32x32 combinations. Then, the network device may activate some combinations by using a MAC
CE, for example, may activate 32 combinations. Finally, the network device may add the one
identifier to DCI to indicate to activate one of the 32 combinations. The terminal device may learn,
by using the identifier, one MCS field value combination indicated by the network device
(including the values of the two MCS fields, where the values of the two MCS fields each
correspond to one antenna panel), and determine, by using the combination, whether the antenna
panel corresponding to each of the values of the two MCS fields is available. For an
implementation of determining, based on a value of an MCS field, whether an antenna panel is
available, refer to the related descriptions in Manner 1. Details are not described herein again.
[00204] In still another possible implementation, the one identifier may be one MCS field.
Different values of the one MCS field in this manner may indicate one MCS index, the one MCS
index may correspond to a plurality of MCSs, and each MCS corresponds to one antenna panel.
In this case, for example, when the number of the plurality of antenna panels is equal to 2, a
correspondence between an MCS index and an MCS may be shown in Table 3, that is, one MCS

index may correspond to two MCSs.
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Table 3

MCS index (IMCS) |Modulation order (Qm) |Target bit rate [x1024] | Spectral efficiency

0 Modulation order 00 Target bit rate 00 Spectral efficiency 00
Modulation order 01 Target bit rate 01 Spectral efficiency 01

1 Modulation order 10 Target bit rate 10 Spectral efficiency 10
Modulation order 11 Target bit rate 11 Spectral efficiency 11

30 Modulation order 300 Target bit rate 300 Spectral efficiency 300

Modulation order 301 Reserved (reserved)

31 Modulation order 310 Reserved (reserved)

Modulation order 311 Reserved (reserved)

[00205] Optionally, after obtaining one MCS field, the terminal device may determine, based
on a plurality of MCSs corresponding to a value (namely, an MCS index) of the MCS field,
whether an antenna panel corresponding to each MCS is available. For example, the terminal
device may determine, depending on whether a target bit rate and/or spectral efficiency in the MCS
are/is defined, whether the antenna panel is available. For details, refer to the related descriptions
in Manner 1. Details are not described herein again.

[00206] For example, the number of the plurality of antenna panels is equal to 2, and the
correspondence between an MCS index and an MCS is shown in Table 3. It is assumed that the
value of the MCS field is 30, a 1%t MCS corresponding to the MCS field is the modulation order
300, the target bit rate 300, and the spectral efficiency 300, and a 2" MCS corresponding to the
MCS field is the modulation order 301, and the target bit rate and spectral efficiency "reserved".
Because the target bit rate and the spectral efficiency of the 13t MCS are defined, an antenna panel
corresponding to the 18t MCS is available. Because the target bit rate and the spectral efficiency of
the 2" MCS are reserved, an antenna panel corresponding to the 2" MCS is unavailable.

[00207] Manner 3: That the first information is used to determine N antenna panels includes:
The first information indicates the N antenna panels.

[00208] Optionally, the first information may be identifiers of the N antenna panels. For
example, when the N antenna panels are one antenna panel, the first information may include an
identifier of the antenna panel.

[00209] Alternatively, when the first information is sent by the network device, each of the
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plurality of antenna panels may correspond to one information element in signaling sent by the
network device. In this way, whether there is an information element in the signaling may indicate
whether an antenna panel corresponding to the information element is available. For example, in
the signaling sent by the network device, if there is an information element, it may indicate that an
antenna panel corresponding to the information element is available, where information carried in
the information element is the first information.

[00210] Manner 4: That the first information is used to determine N antenna panels includes:
The first information indicates K—N unavailable antenna panels in the K antenna panels.

[00211] In this manner, the N antenna panels are antenna panels other than the K-N antenna
panels indicated by the first information in the K antenna panels.

[00212] Optionally, the first information may be identifiers of the K—N antenna panels.
Alternatively, when the first information is sent by the network device, each of the plurality of
antenna panels may correspond to one information element in signaling sent by the network device.
In this way, whether there is an information element in the signaling may indicate whether an
antenna panel corresponding to the information element is available. For example, in the signaling
sent by the network device, if there is an information element, it may indicate that an antenna panel
corresponding to the information element is unavailable, where information carried in the
information element is the first information.

[00213] An application procedure of the method shown in FIG. 6 is described below by using
an example in which the first information is generated and sent by the network device, the first
information is implemented in Manner 1, the identifier is an MCS field, the terminal device is
provided with the panel 1 and the panel 2, and the second information is a PUSCH. With reference
to FIG. 7, the procedure includes the following steps.

[00214] S701: The terminal device sends at least one SRS to the network device by using the
panel 1, and sends at least one SRS to the network device by using the panel 2. Correspondingly,
the network device receives the at least one SRS sent by the terminal device by using the panel 1,
and receives the at least one SRS sent by the terminal device by using the panel 2.

[00215] S702: The network device performs channel detection based on the at least one SRS
sent by the terminal device by using the panel 1, to determine a channel matrix H, corresponding

to the panel 1, and performs channel detection based on the at least one SRS sent by the terminal
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device by using the panel 2, to determine a channel matrix H, corresponding to the panel 2.

[00216] Optionally, if the terminal device sends one SRS to the network device by using the

panel 1, the network device performs channel detection on the one SRS, to determine the channel
matrix H, corresponding to the panel 1. If the terminal device sends a plurality of SRSs to the

network device by using the panel 1, the network device measures the plurality of SRSs, selects

an SRS with strongest signal quality based on a measurement result, and performs channel
detection based on the SRS with strongest signal quality, to determine the channel matrix H,
corresponding to the panel 1. For detection performed by the network device on the channel matrix
H, corresponding to the panel 2, refer to the related descriptions of detection performed on the

channel matrix corresponding to the panel 1. Details are not described herein again.

[00217] Optionally, if the terminal device sends a plurality of SRSs to the network device by
using the panel 1, after the network device selects an SRS with strongest signal quality, the network
device may learn an SRS resource indicator (SRS resource indicator, SRI) (denoted as SRI1)
corresponding to the SRS with strongest signal quality. When the terminal device sends one SRS
to the network device by using the panel 2, the terminal device may use an SRI corresponding to
the one SRS as SRI1 without an indication of the network device. Similarly, there is SRI2

corresponding to the panel 2.

[00218] S703: The network device determines, based on the channel matrix H; corresponding

to the panel 1 and the channel matrix H, corresponding to the panel 2, MCS1 corresponding to

the panel 1 and MCS2 corresponding to the panel 2.
[00219] Optionally, if both the panel 1 and the panel 2 are used to send a codebook-based

PUSCH, the network device may determine, with reference to the channel matrix H,
corresponding to the panel 1 and the channel matrix H, corresponding to the panel 2, MCS1
corresponding to the panel 1, and determine, with reference to the channel matrix H,

corresponding to the panel 1 and the channel matrix H, corresponding to the panel 2, MCS2
corresponding to the panel 2. Further, the network device may determine, with reference to the

channel matrix H; corresponding to the panel 1 and the channel matrix H, corresponding to
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the panel 2, an RI (denoted as RI1) and a PMI (denoted as PMI1) corresponding to the panel 1,
and R12 and PMI2 corresponding to the panel 2.
[00220] If the panel 1 is used to send a codebook-based PUSCH, and the panel 2 is used to send

a non-codebook-based PUSCH, the network device may determine, with reference to the channel
matrix H, corresponding to the panel 1 and the channel matrix H, corresponding to the panel

2, MCS1, RI1, and PMI1 corresponding to the panel 1, and MCS2 corresponding to the panel 2.

In addition, a precoding matrix corresponding to the panel 2 may be learned by using the channel
matrix H, corresponding to the panel 2.
[00221] If both the panel 1 and the panel 2 are used to send a non-codebook-based PUSCH, the

network device may determine, with reference to the channel matrix H, corresponding to the

panel 1 and the channel matrix H, corresponding to the panel 2, MCS1 corresponding to the
panel 1 and MCS2 corresponding to the panel 2. In addition, a precoding matrix corresponding to

the panel 1 may be learned by using the channel matrix H, corresponding to the panel 1, and a

precoding matrix corresponding to the panel 2 may be learned by using the channel matrix H,

corresponding to the panel 2.

[00222] Optionally, the network device may preconfigure, by using an RRC information
element (for example, PUSCH-config), a specific antenna panel for sending a codebook-based
PUSCH or a non-codebook-based PUSCH.

[00223] S704: The network device sends at least one piece of signaling to the terminal device.
Correspondingly, the terminal device receives the at least one piece of signaling from the network
device.

[00224] The at least one piece of signaling sent by the network device includes the first
information, and the first information is the MCS field 1 corresponding to the panel 1 and the MCS
field 2 corresponding to the panel 2. The MCS field 1 indicates an MCS index 1, and the MCS
index 1 corresponds to MCS1. The MCS field 2 indicates an MCS index 2, and the MCS index 2
corresponds to MCS2.

[00225] Optionally, the at least one piece of signaling may further include one or more of RI1,
PMI1, or SRI1 corresponding to the panel 1 and one or more of RI2, PMI2, or SRI2 corresponding
to the panel 2.
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[00226] Optionally, the signaling may be one or more of DCI, an RRC information element, or
a MAC CE. Certainly, there may alternatively be other signaling. This is not specifically limited
in this application.

[00227] Optionally, when the panel 1 and the panel 2 are associated with a same PUSCH,
information corresponding to the panel 1 and information corresponding to the panel 2 may be
carried in same signaling. When the panel 1 and the panel 2 are associated with different PUSCHs,
the information corresponding to the panel 1 and the information corresponding to the panel 2 may
be carried in different signaling.

[00228] S705: The terminal device determines, based on the MCS field 1, whether the antenna
panel 1 is available, and determines, based on the MCS field 2, whether the antenna panel 2 is
available.

[00229] For descriptions of determining, based on an MCS field, whether an antenna panel is
available, refer to the related descriptions in Manner 1. Details are not described herein again.
[00230] Optionally, if a specific antenna panel is unavailable, the terminal device may consider
that the network device does not schedule the antenna panel for transmission. In this case, a field
originally indicating an RI, a PMI, or an SRI corresponding to the antenna panel may be used to
carry other information, to reduce a waste of signaling resources.

[00231] Optionally, when an antenna panel is available, it may be considered that a state of the
antenna panel is enabled (enabled). When an antenna panel is unavailable, it may be considered
that a state of the antenna panel is disabled (disabled). In other words, in this application, disabling
an antenna panel may be understood as that the antenna panel is unavailable.

[00232] For example, if both the antenna panel 1 and the antenna panel 2 are available, a
communication panel that is determined by the terminal device and that is used to transmit the
second information is the antenna panel 1 and the antenna panel 2.

[00233] S706: The terminal device performs PUSCH transmission by using an available
antenna panel.

[00234] Optionally, when the terminal device transmits the second information by using the
available antenna panel, the terminal device may first perform layer mapping and precoding on
the second information by using the RI and the PMI, and then transmit, by using the antenna panel,
information obtained after layer mapping and precoding are performed on the second information.
[00235] Insome embodiments, the antenna panel of the terminal device may be used to transmit
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information of different types. For example, if the panel 1 of the terminal device is used for PUSCH
transmission, and the panel 2 is used for PUCCH or SRS transmission, an application procedure
of the method shown in FIG. 6 may be shown in FIG. 8. With reference to FIG. 8, the procedure
includes the following steps.

[00236] S801: The terminal device sends at least one SRS to the network device by using the
panel 1. Correspondingly, the network device receives the at least one SRS sent by the terminal
device by using the panel 1.

[00237] S802: The network device performs channel detection based on the at least one SRS
sent by the terminal device by using the panel 1, to determine a channel matrix H, corresponding
to the panel 1. Refer to the related descriptions of step S702. Details are not described herein again.
[00238] S803: The network device determines, based on the channel matrix H; corresponding

to the panel 1, MCS1 corresponding to the panel 1.

[00239] S804: The network device sends signaling A and signaling B to the terminal device.
Correspondingly, the terminal device receives the signaling A and the signaling B from the network
device.

[00240] The signaling A includes the MCS field 1 corresponding to the panel 1, the MCS field
1 indicates an MCS index 1, and the MCS index 1 corresponds to MCS1. The signaling A may be
one of DCI, an RRC information element, and a MAC CE.

[00241] The signaling B is a MAC CE. When the panel 2 is used for PUCCH transmission, the
MAC CE is used to indicate a spatial relation of a PUCCH. When the panel 2 is used for SRS
transmission, the MAC CE is used to indicate a spatial relation of an SRS. The MAC CE includes
an identifier indicating whether the panel 2 is available.

[00242] Optionally, the signaling B may further include an identifier indicating whether the
panel 1 is available. The identifier indicating whether the panel 1 is available may also be a
reserved bit in the MAC CE.

[00243] S805: The terminal device determines, based on the MCS field 1 in the signaling A,
whether the antenna panel 1 is available, and determines, based on the identifier in the signaling
B, whether the antenna panel 2 is available. Refer to the related descriptions in Manner 1 Details
are not described herein again.

[00244] Optionally, when the signaling B further includes the identifier indicating whether the
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panel 1 is available, in step S805, the terminal device may not determine, based on the MCS field
1in the signaling A, whether the antenna panel 1 is available, but determine, based on the identifier
that is included in the signaling B and that indicates whether the panel 1 is available, whether the
panel 1 is available.

[00245] S806: If the panel 1 is available, the terminal device performs PUSCH transmission by
using the panel 1. If the panel 2 is available, the terminal device performs PUCCH or SRS
transmission by using the panel 2.

[00246] The foregoing describes selection of an antenna panel in a multi-antenna-panel scenario.
In addition, this application further provides a communication method. The method may be applied
to codeword mapping in a multi-antenna-panel scenario. As shown in FIG. 9, the communication
method includes the following steps.

[00247] S901: Aterminal device obtains at least two codewords.

[00248] S902: The terminal device maps each of the at least two codewords to at least one layer
of one PUSCH.

[00249] Optionally, mapping a codeword to at least one layer of a PUSCH may also be
understood as mapping a symbol obtained after the codeword is modulated to the at least one layer
of the PUSCH.

[00250] S903: Transmit each of the at least two codewords at the at least one layer of the one
PUSCH by using one antenna panel.

[00251] In other words, one codeword is mapped to at least one layer of one PUSCH, and one
antenna panel is used for transmission at the at least one layer of the PUSCH.

[00252] Optionally, when an antenna panel is used to transmit a codebook-based PUSCH, a
number of layers of the PUSCH transmitted by using the antenna panel may be determined based
on an RI. When an antenna panel is used to transmit a non-codebook-based PUSCH, a number of
layers of the PUSCH transmitted by using the antenna panel may be determined based on an SRI.
[00253] Optionally, when a number L of layers of a PUSCH transmitted on a specific antenna
panel is greater than or equal to a first threshold, a plurality of codewords may be mapped to the
L layers of the PUSCH and transmitted by using the antenna panel. When a number L of layers of
a PUSCH transmitted on a specific antenna panel is less than or equal to the first threshold, one
codeword may be mapped to the L layers of the PUSCH and transmitted by using the antenna
panel.
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[00254]  Optionally, the first threshold may be a positive integer greater than or equal to 2. For
example, the first threshold may be 2, or the first threshold may be 4.

[00255] Optionally, the antenna panel for PUSCH transmission in step S903 may be selected
by the terminal device by using the method shown in FIG. 6. Certainly, the antenna panel may
alternatively be selected by the terminal device in another manner. This is not specifically limited
in this application.

[00256] Based on this solution, each codeword is mapped to at least one layer of one PUSCH
and is transmitted by using one antenna panel. In this way, an MCS of a codeword transmitted on
a specific antenna panel may be matched based on a channel that the antenna panel passes through,
thereby resolving panel MCS imbalance caused because only one codeword is mapped to at least
one layer of a PUSCH in the conventional technology, and improving transmission efficiency.
[00257] Insome embodiments, in step S902, when each of the at least two codewords is mapped
to at least one layer of one PUSCH, different codewords may be mapped to the at least one layer
of the one PUSCH.

[00258] Ina possible implementation, when the at least two codewords are a first codeword and
a second codeword, the first codeword may be mapped to nl layers of a first PUSCH, and the
second codeword may be mapped to n2 layers of the first PUSCH, where nl and n2 are positive
integers. Further, n1 and n2 are less than the first threshold. Correspondingly, in step S903, the
first codeword may be transmitted at the n1 layers of the first PUSCH by using one antenna panel
in two antenna panels, and the second codeword may be transmitted at the n2 layers of the first
PUSCH by using the other antenna panel in the two antenna panels.

[00259] Forexample, if nlisequal to 1, n2 is equal to 2, and the two antenna panels are a panel
1 and a panel 2, as shown in FIG. 10, the first codeword is mapped to one layer of the first PUSCH
and is transmitted by using the panel 1, and the second codeword is mapped to two layers of the
first PUSCH and is transmitted by using the panel 2.

[00260] Optionally, in this possible implementation, the first codeword corresponds to a first
MCS, and the second codeword corresponds to a second MCS, where the first MCS is associated
with the panel 1, and the second MCS is associated with the panel 2. For example, the terminal
device may send an SRS to a network device by using the panel 1, and send an SRS to the network
device by using the panel 2. After receiving the SRSs sent by the terminal device by using the
panel 1 and the panel 2, the network device may perform channel detection, determine the first
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MCS and the second MCS, and then indicate the first MCS and the second MCS to the terminal
device. For details, refer to the related descriptions in steps S701 to S703. Details are not described
herein again.

[00261] In another possible implementation, when the first codeword is mapped to nl layers of
a first PUSCH, the second codeword is mapped to n2 layers of the first PUSCH, and a sum of nl
and n2 is greater than or equal to the first threshold, correspondingly, in step S903, the first
codeword and the second codeword may be transmitted at the n1 layers of the first PUSCH and
the n2 layers of the first PUSCH by using a same antenna panel.

[00262] For example, if nl is equal to 2, and n2 is equal to 3, as shown in FIG. 11, the first
codeword is mapped to two layers of the first PUSCH, and the second codeword is mapped to
three layers of the first PUSCH, and both are transmitted by using a panel 1.

[00263] Optionally, in this possible implementation, the first codeword corresponds to a first
MCS, and the second codeword corresponds to a second MCS, where the first MCS and the second
MCS may be different. In other words, when transmission is performed at different layers of a
same PUSCH by using a same antenna panel, a plurality of layers of the PUSCH may correspond
to two MCSs. For example, in the example shown in FIG. 11, the first two layers of the first
PUSCH correspond to the first MCS, and the last three layers correspond to the second MCS.
Certainly, the first MCS and the second MCS may alternatively be the same. This is not specifically
limited in this application. In addition, for a manner of obtaining the first MCS and the second
MCS, refer to the foregoing related descriptions. Details are not described herein again.

[00264] In some other embodiments, in step S902, different codewords may be mapped to at
least one layer of different PUSCHSs. For example, when the at least two codewords are a first
codeword and a second codeword, the first codeword may be mapped to at least one layer of a
second PUSCH, and the second codeword may be mapped to at least one layer of a third PUSCH.
[00265] Correspondingly, in step S903, the first codeword may be transmitted at the at least one
layer of the second PUSCH by using one antenna panel in two antenna panels; and the second
codeword may be transmitted at the at least one layer of the third PUSCH by using the other
antenna panel in the two antenna panels. Optionally, a number of layers of the second PUSCH for
transmission by using the one antenna panel in the two antenna panels is less than or equal to the
first threshold, and a number of layers of the third PUSCH for transmission by using the other
antenna panel in the two antenna panels is less than or equal to the first threshold.

45



10

15

20

25

30

[00266] For example, if the first codeword is mapped to two layers of the second PUSCH, the
second codeword is mapped to two layers of the third PUSCH, and the two antenna panels are a
panel 1 and a panel 2, as shown in FIG. 12, the first codeword is mapped to the two layers of the
second PUSCH and is transmitted by using the panel 1, and the second codeword is mapped to the
two layers of the third PUSCH and is transmitted by using the third PUSCH.

[00267] Optionally, in this embodiment, the first codeword corresponds to a first MCS, and the
second codeword corresponds to a second MCS. For a manner of obtaining the first MCS and the
second MCS, refer to the foregoing related descriptions. Details are not described herein again.
[00268] In some other embodiments, when a number of codewords obtained in step S901 is
greater than 2, in step S902, a plurality of codewords may be mapped to at least one layer of one
PUSCH.

[00269] For example, if the at least two codewords are a first codeword, a second codeword,
and a third codeword, the first codeword may be mapped to x1 layers of a PUSCH #a, the second
codeword may be mapped to x2 layers of the PUSCH #a, and the third codeword may be mapped
to x3 layers of the PUSCH #a.

[00270] For example, if x1 is equal to 1, x2 is equal to 1, x3 is equal to 2, and the two antenna
panels are a panel 1 and a panel 2, as shown in FIG. 13a, the first codeword is mapped to one layer
of the PUSCH #a and is transmitted by using the panel 1, the second codeword is mapped to one
layer of the PUSCH #a, the third codeword is mapped to two layers of the PUSCH #a, and both
the second codeword and the third codeword are transmitted by using the panel 2.

[00271] Alternatively, when a number of codewords obtained in step S901 is greater than 2, in
step S902, a plurality of codewords may be mapped to at least one layer of a plurality of PUSCHs.
[00272] For example, if the at least two codewords are a first codeword, a second codeword,
and a third codeword, the first codeword may be mapped to at least one layer of a PUSCH #b, the
second codeword may be mapped to x4 layers of a PUSCH #c, and the third codeword may be
mapped to x5 layers of the PUSCH #c.

[00273] For example, if x4 is equal to 2, and x5 is equal to 3, as shown in FIG. 13b, the first
codeword is mapped to two layers of the PUSCH #b and is transmitted by using the panel 1, the
second codeword is mapped to two layers of the PUSCH #c, the third codeword is mapped to three
layers of the PUSCH #c, and both the second codeword and the third codeword are transmitted by
using the panel 2.
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[00274] It should be noted that the foregoing mainly uses an example in which layer mapping
and transmission are performed on two codewords or three codewords for description. When the
number of codewords obtained by the terminal device is greater than 3, implementations of
codeword-to-layer mapping and a manner of performing PUSCH transmission by using an antenna
panel are similar to implementations used when the number of codewords is 2 or 3. For details,
refer to the foregoing related descriptions. Details are not described herein again.

[00275] In addition to the communication method shown in FIG. 6 or FIG. 9, this application
further provides a communication method. The method may be applied to power control in a multi-
antenna-panel scenario. As shown in FIG. 14, the communication method includes the following
steps.

[00276] S1401: Aterminal device obtains a first parameter corresponding to each of a plurality
of antenna panels.

[00277] Optionally, the plurality of antenna panels may be antenna panels used by the terminal
device for information transmission. For ease of description, in the following embodiment of this
application, a number of the plurality of antenna panels is denoted as N, and correspondingly the
plurality of antenna panels may also be described as N antenna panels.

[00278] Optionally, the N antenna panels may be selected by the terminal device after the
terminal device performs the communication method shown in FIG. 6, or may be determined by
the terminal device in another manner. This is not specifically limited in this application.

[00279]  Afirst parameter corresponding to a specific antenna panel is used to determine a power
control parameter set corresponding to the antenna panel. A power control parameter set
corresponding to a specific antenna panel is used to determine power for transmitting information
on the antenna panel.

[00280] Optionally, the first parameter is a parameter associated with an antenna panel; or the
first parameter is a parameter specific to an antenna panel. For example, when a specific antenna
panel is used for transmitting a PUSCH, a first parameter corresponding to the antenna panel may
be an SRI; when a specific antenna panel is used for transmitting a PUCCH, a first parameter
corresponding to the antenna panel may be a spatial relation of the PUCCH transmitted on the
antenna panel; and when a specific antenna panel is used for transmitting an SRS, a first parameter
corresponding to the antenna panel may be a resource of the SRS transmitted on the antenna panel.
[00281] Optionally, a network device may obtain the first parameter corresponding to each of
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the plurality of antenna panels, and send the first parameter to the terminal device. In other words,
step S1401 may be: The terminal device receives the first parameter corresponding to each of the
plurality of antenna panels from the network device.

[00282] S1402: The terminal device determines, based on the first parameter corresponding to
each of the plurality of antenna panels, a power control parameter set corresponding to each of the
plurality of antenna panels.

[00283] It should be noted that, in step S1402, the terminal device determines, based on a first
parameter corresponding to a specific antenna panel, a power control parameter set corresponding
to the antenna panel. For example, a power control parameter set corresponding to an antenna

panel n is determined based on a first parameter corresponding to the antenna panel n, where

n=01....N-1,0or n=12,...,N,

[00284] Optionally, there may be a correspondence between a first parameter and a power
control parameter set. For example, a first parameter 1 corresponds to a power control parameter
set 1, and a first parameter 2 corresponds to a power control parameter set 2. Therefore, the
terminal device may determine, based on a first parameter corresponding to a specific antenna
panel and the correspondence between a first parameter and a power control parameter set, a power
control parameter set corresponding to the antenna panel.

[00285] S1403: The terminal device determines, based on the power control parameter set
corresponding to each antenna panel, power for transmitting information on each antenna panel.
[00286] Itshould be noted that, in step S1403, the terminal device determines, based on a power
control parameter set corresponding to a specific antenna panel, power for transmitting
information on the antenna panel. For example, power for transmitting information on the antenna

panel n is determined based on the power control parameter set corresponding to the antenna panel

n,where n=0,1,...,N-1 or n=12,...,N,

[00287] Optionally, information transmitted on an antenna panel may be one or more of a
PUSCH, a PUCCH, an SRS, or a PRACH. The PUSCH may be a codebook-based PUSCH or a
non-codebook-based PUSCH.

[00288] Optionally, information transmitted on different antenna panels may be of different
types. For example, a PUSCH is transmitted on an antenna panel, and a PUCCH is transmitted on

another antenna panel. Alternatively, information transmitted on different antenna panels may be
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of a same type, but has different information content. For example, a PUSCH #1 is transmitted on
an antenna panel, and a PUSCH #2 is transmitted on another antenna panel. This is not specifically
limited in this application.

[00289] S1404: The terminal device transmits information on each antenna panel based on the
power for transmitting information on each antenna panel.

[00290] It should be noted that, in step S1404, the terminal device transmits information on a
specific antenna panel based on power for transmitting information on the antenna panel. For

example, information is transmitted on the antenna panel n based on the power for transmitting
information on the antenna panel n, where n=0,1,...,N-1,or n=12,...,N,

[00291] Based on this solution, the terminal device determines, based on the first parameter, the
power control parameter set corresponding to each of the plurality of antenna panels, and
determines the power that is for transmitting information and that corresponds to each of the
plurality of antenna panels, so that power for transmitting information on different antenna panels
can be independently calculated, that is, each antenna panel can perform independent power
control, making power control more accurate, thereby improving information transmission
efficiency.

[00292] The foregoing describes an overall procedure of the communication method. The
following describes the steps in the communication method in detail by using an example in which
N is equal to 2, to be specific, the plurality of antenna panels are two antenna panels, one antenna
panel in the two antenna panels is referred to as a panel 1, and the other antenna panel in the two
antenna panels is referred to as a panel 2.

[00293] When the two antenna panels are used for PUSCH transmission:

[00294] Instep S1401, that a terminal device obtains a first parameter corresponding to each of
a plurality of antenna panels may include: The terminal device sends a first SRS by using the panel
1, to obtain a first SRI corresponding to the first SRS; and sends a second SRS by using the panel
2, to obtain a second SRI corresponding to the second SRS. In other words, a first parameter
corresponding to the panel 1 is the first SRI, and a first parameter corresponding to the panel 2 is
the second SRI.

[00295] Optionally, the terminal device may send a plurality of SRSs to the network device by
using the panel 1, where the first SRS may be an SRS with strongest signal quality in the plurality

of SRSs. For example, the network device may measure the plurality of SRSs, select the first SRS
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with strongest signal quality based on a measurement result, and indicate the first SRI
corresponding to the first SRS to the terminal device. Alternatively, the terminal device may send
one SRS to the network device by using the panel 1, where the one SRS is the first SRS. In this
case, the terminal device may use an SRI corresponding to the one SRS as the first SRI without an
indication of the network device. For a manner of obtaining the second SRI, refer to the manner
of obtaining the first SRI. Details are not described herein again.

[00296] In step S1402, that the terminal device determines, based on the first parameter
corresponding to each of the plurality of antenna panels, a power control parameter set
corresponding to each of the plurality of antenna panels may include: The terminal device
determines, based on a PUSCH power control parameter set corresponding to the first SRI, a power
control parameter set corresponding to the panel 1, and determines, based on a PUSCH power
control parameter set corresponding to the second SRI, a power control parameter set
corresponding to the panel 2.

[00297] For example, after obtaining the first SRI, the terminal device may determine SRI-
PUSCH-PowerControl corresponding to the first SRI in PUSCH-PowerControl, where a PUSCH
power control parameter set included in SRI-PUSCH-PowerControl is the PUSCH power control
parameter set corresponding to the first SRI. For example, the PUSCH power control parameter
set may include a path loss reference signal identifier (sri-PUSCH-PathlossReferenceRS-1d), a PO-
PUSCH-AlIpha set identifier (sri-PO-PUSCH-AlphaSetld), and a closed-loop index (sri-PUSCH-
ClosedLooplndex). Then, the power control parameter set corresponding to the panel 1 may be
determined based on the PUSCH power control parameter set corresponding to the first SRI, where
the power control parameter set may include receive power expected by the network device, a path
loss compensation parameter, a closed-loop power control parameter, uplink path loss estimation,
and the like.

[00298] For example, when the uplink path estimation is determined, a path loss reference
signal (for example, an SSB or a CSI-RS) may be first determined based on SRI-PUSCH-
PowerControl corresponding to the first SRI, and then the path loss reference signal is measured
to obtain path loss estimation, or path loss estimation corresponding to a previously buffered path
loss reference signal is read. For a manner of obtaining the power control parameter set
corresponding to the panel 2, refer to the manner of obtaining the power control parameter set
corresponding to the panel 1. Details are not described herein again.
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[00299] Optionally, a power control parameter set corresponding to a specific antenna panel
may further include one or more of allowed maximum transmit power of a PUSCH, a number of
RBs used for PUSCH transmission, a parameter 4 indicating a subcarrier spacing during
PUSCH transmission, or an MCS used for PUSCH transmission.

[00300] Instep S1403, in a possible implementation, that the terminal device determines, based
on the power control parameter set corresponding to each antenna panel, power for transmitting
information on each antenna panel may include: The terminal device determines first power based
on the power control parameter set corresponding to the panel 1 and maximum transmit power of
the terminal device, where the first power is power for transmitting information on the panel 1;
and determines second power based on the power parameter set corresponding to the panel 2 and
the maximum transmit power of the terminal device, where the second power is power for
transmitting information on the panel 2.

[00301] In an example, in this possible implementation, the power control parameter set
corresponding to the panel 1 is used to determine third power, and the power control parameter set
corresponding to the panel 2 is used to determine fourth power. In other words, the terminal device
may determine the third power based on the power control parameter set corresponding to the
panel 1, and determine the fourth power based on the power control parameter set corresponding
to the panel 2. For example, a formula of calculating the third power and the fourth power may be
shown in Formula (1). For details, refer to the related descriptions of Formula (1). Details are not
described herein again.

[00302] When a sum of the third power and the fourth power is less than or equal to the
maximum transmit power of the terminal device, the first power is equal to the third power, and
the second power is equal to the fourth power.

[00303] When the sum of the third power and the fourth power is greater than the maximum
transmit power of the terminal device, processing may be performed in the following several
manners:

[00304] Manner 1: The first power is determined based on the third power, the fourth power,
and the maximum transmit power of the terminal device, and/or the second power is determined
based on the third power, the fourth power, and the maximum transmit power of the terminal device.
[00305] For example, the maximum transmit power of the terminal device, the third power, the
first power, the fourth power, and the second power satisfy Formula (2) or Formula (3):
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R=F _I:(Ps +P - Pmax)/2:|' R=F, _I:(P3 +P - Pmax)]/z (3), where
P is the maximum transmit power, P, is the first power, P, is the second power,

P, is the third power, and P, is the fourth power.

[00306] It should be noted that, in this application, that a plurality of parameters satisfy a
formula means that the plurality of parameters satisfy a relationship expressed in the formula, and
is not limited to that the plurality of parameters need to satisfy the formula. For example, the
plurality of parameters may further satisfy various variant formulas of the formula.

[00307] Manner 2: When the third power is less than the fourth power, the first power is equal

to the third power, and the second power satisfies Formula (4):

P,=P,—(P,+P,—P.) (4

max

[00308] Similarly, when the fourth power is less than the third power, the second power may be

equal to the fourth power, and the first power may satisfy Formula (5):

P=P,—(P,+P,-P.) (5)

max

[00309] Manner 3: When a path loss of the panel 1 is less than a path loss of the panel 2, the
first power is equal to the third power, and the second power satisfies Formula (4).

[00310] Similarly, when the path loss of the panel 2 is less than the path loss of the panel 1, the
second power may be equal to the fourth power, and the first power may satisfy Formula (5).
[00311] Optionally, the path loss of the panel 1 may be the uplink path loss estimation in the
power control parameter set corresponding to the panel 1, and the path loss of the panel 2 may be
the uplink path loss estimation in the power control parameter set corresponding to the panel 2.
[00312] Manner 4: When a priority of a PUSCH transmitted on the panel 1 is higher than a
priority of a PUSCH transmitted on the panel 2, the first power is equal to the third power, and the
second power is equal to the fourth power. In addition, during PUSCH transmission, the PUSCH
is first transmitted on the panel 1 based on the first power; and after the PUSCH is transmitted on
the panel 1, the PUSCH is transmitted on the panel 2, or transmission of the PUSCH on the panel
2 is abandoned.

[00313] When the priority of the PUSCH transmitted on the panel 2 is higher than the priority
of the PUSCH transmitted on the panel 1, transmission may be performed with reference to
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Manner 4. Details are not described herein again.

[00314] Manner 5: When an MCS corresponding to a PUSCH transmitted on the panel 1 is
greater than an MCS corresponding to a PUSCH transmitted on the panel 2, the first power is equal
to the third power, and the second power is equal to the fourth power. In addition, during PUSCH
transmission, the PUSCH is first transmitted on the panel 1 based on the first power; and after the
PUSCH is transmitted on the panel 1, the PUSCH is transmitted on the panel 2, or transmission of
the PUSCH on the panel 2 is abandoned.

[00315] When the MCS corresponding to the PUSCH transmitted on the panel 2 is greater than
the MCS corresponding to the PUSCH transmitted on the panel 1, transmission may be performed
with reference to Manner 5. Details are not described herein again.

[00316] Optionally, MCS comparison may be implemented through MCS index comparison, or
may be implemented through MCS field value comparison.

[00317] Instep S1403, in a possible implementation, that the terminal device determines, based
on the power control parameter set corresponding to each antenna panel, power for transmitting
information on each antenna panel may include: The terminal device determines first power based
on the power control parameter set of the panel 1 and maximum transmit power of the panel 1,
where the first power is power for transmitting information on the panel 1; and determines second
power based on the power control parameter set of the panel 2 and maximum transmit power of
the panel 2, where the second power is power for transmitting information on the panel 2.
[00318] Optionally, the first power is a smallest value in third power and the maximum transmit
power of the panel 1, where the third power is determined based on the power control parameter
set of the panel 1; and the second power is a smallest value in fourth power and the maximum
transmit power of the panel 2, where the fourth power is determined based on the power control
parameter set of the panel 2. For example, a formula of calculating the third power and the fourth
power may be shown in Formula (1). For details, refer to the related descriptions of Formula (1).
Details are not described herein again. The maximum transmit power of the panel 1 and the panel
2 may be determined by the terminal device.

[00319] In step S1404, in a possible implementation, that the terminal device transmits
information on each antenna panel based on the power for transmitting information on each
antenna may include: The terminal device transmits nl layers of data of a first PUSCH on the
panel 1 based on the first power, and transmits n2 layers of data of the first PUSCH on the other
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antenna panel based on the second power.

[00320] Optionally, when nl is greater than a second threshold, the power control parameter set
corresponding to the panel 1 may not include an MCS used to transmit the n1 layers of data of the
first PUSCH, or power control of the panel 1 is unrelated to the MCS used to transmit the n1 layers
of data of the first PUSCH. In other words, if nl is greater than the second threshold, when the
third power is calculated by using Formula (1), a parameter related to the MCS used for the
PUSCH is equal to 0.

[00321] Similarly, when n2 is greater than the second threshold, the power control parameter
set corresponding to the panel 2 may not include an MCS used to transmit the n2 layers of data of
the first PUSCH, or power control of the panel 2 is unrelated to the MCS used to transmit the n2
layers of data of the first PUSCH. In other words, if n2 is greater than the second threshold, when
the fourth power is calculated by using Formula (1), a parameter related to the MCS used for the
PUSCH is equal to 0.

[00322] Optionally, the MCS used to transmit the nl layers of data of the first PUSCH and the
MCS used to transmit the n2 layers of data of the first PUSCH may be indicated by the network
device to the terminal device. For details, refer to the related descriptions in steps S703 and S704.
Details are not described herein again.

[00323] Optionally, the second threshold may be a positive integer greater than or equal to 1.
The second threshold may be defined in a protocol, or may be indicated by the network device to
the terminal device. This is not specifically limited in this application.

[00324] Optionally, the n1 layers of data of the first PUSCH may be obtained after layer
mapping is performed on a first codeword group, that is, a codeword in the first codeword group
is mapped to nl layers of the first PUSCH; and the n2 layers of data of the first PUSCH may be
obtained after layer mapping is performed on a second codeword group, that is, a codeword in the
second codeword group is mapped to n2 layers of the first PUSCH.

[00325] Optionally, if n1 is greater than the first threshold, the first codeword group may include
a plurality of codewords; or if nl is less than or equal to the first threshold, the first codeword
group may include one codeword. If n2 is greater than the first threshold, the second codeword
group may include a plurality of codewords; or if n2 is less than or equal to the first threshold, the
second codeword group may include one codeword. For the first threshold, refer to the related
descriptions in the method shown in FIG. 9. Details are not described herein again.
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[00326] Optionally, in this possible implementation, the first power may be evenly allocated to
the n1 layers of the first PUSCH, and the second power may be evenly allocated to the n2 layers
of the first PUSCH.

[00327] For example, if nl is equal to 1, and n2 is equal to 2, as shown in FIG. 15, a codeword
1 is mapped to one layer of the first PUSCH and is transmitted on the panel 1 based on the first
power (denoted as P1), and a codeword 2 is mapped to two layers of the first PUSCH and is
transmitted on the panel 2 based on the second power (denoted as P2).

[00328] In step S1404, in a possible implementation, that the terminal device transmits
information on each antenna panel based on the power for transmitting information on each
antenna may include: The terminal device transmits a second PUSCH on the panel 1 based on the
first power, and transmits a third PUSCH on the panel 2 based on the second power.

[00329] Optionally, a number of layers of the second PUSCH may be L1, and the first power
may be evenly allocated to the L1 layers of the second PUSCH; and a number of layers of the third
PUSCH may be L2, and the second power may be evenly allocated to the L2 layers of the third
PUSCH.

[00330] Optionally, when the number L1 of layers of the second PUSCH is greater than a
second threshold, the power control parameter set corresponding to the panel 1 may not include
an MCS used to transmit the second PUSCH, or power control of the panel 1 is unrelated to the
MCS used to transmit the second PUSCH. In other words, if L1 is greater than the second threshold,
when the third power is calculated by using Formula (1), a parameter related to the MCS used for
the PUSCH is equal to 0.

[00331] Similarly, when the number L2 of layers of the third PUSHC is greater than the second
threshold, the power control parameter set corresponding to the panel 2 may not include an MCS
used to transmit the third PUSCH, or power control of the panel 2 is unrelated to the MCS used to
transmit the third PUSCH. In other words, if L2 is greater than the second threshold, when the
fourth power is calculated by using Formula (1), a parameter related to the MCS used for the
PUSCH is equal to 0.

[00332] Optionally, the MCS used to transmit the second PUSCH and the MCS used to transmit
the third PUSCH may be indicated by the network device to the terminal device. For details, refer
to the related descriptions in steps S703 and S704. Details are not described herein again.
[00333] Optionally, L1 layers of data of the second PUSCH may be obtained after layer
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mapping is performed on a third codeword group, that is, a codeword in the third codeword group
is mapped to the L1 layers of the second PUSCH; and L2 layers of data of the third PUSCH may
be obtained after layer mapping is performed on a fourth codeword group, that is, a codeword in
the fourth codeword group is mapped to the L2 layers of the third PUSCH. For a number of
codewords included in the third codeword group or the fourth codeword group, refer to the related
descriptions of the first codeword group. Details are not described herein again.

[00334] When the two antenna panels are used for SRS transmission:

[00335] In step S1404, that the terminal device transmits information on each antenna panel
based on the power for transmitting information on each antenna may include: The terminal device
transmits a third SRS on the panel 1 based on the first power, and transmits a fourth SRS on the
panel 2 based on the second power.

[00336] Instep S1401, that a terminal device obtains a first parameter corresponding to each of
a plurality of antenna panels may include: The terminal device obtains a resource of the third SRS
transmitted on the panel 1, and the terminal device obtains a resource of the fourth SRS transmitted
on the panel 2. Correspondingly, in step S1402, the power control parameter set corresponding to
the panel 1 is a power control parameter set corresponding to the resource of the third SRS, and
the power control parameter set corresponding to the panel 2 is a power control parameter set
corresponding to the resource of the fourth SRS.

[00337] Optionally, the resource of the third SRS and the resource of the fourth SRS may be
configured by the network device for the terminal device. For example, the network device may
send configuration information to the terminal device, and correspondingly the terminal device
receives the configuration information from the network device.

[00338] The configuration information is used to configure at least one SRS resource set (SRS
resource set), and each SRS resource set may include at least one SRS resource. Each SRS resource
in the SRS resource set may correspond to one power control parameter set, and the resource of
the third SRS and the resource of the fourth SRS are SRS resources in the at least one SRS set.
[00339] Optionally, a power control parameter corresponding to each SRS resource in the SRS
resource set may be configured in the SRS resource set, that is, a plurality of power control
parameters may be configured in each SRS resource set; or a power control parameter
corresponding to each SRS resource in the SRS resource set may be configured in the SRS resource.
[00340] Optionally, each SRS resource set may correspond to one or more TRPs. A number of
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SRS resources included in each SRS resource set may be equal to a number of antenna panels of
the terminal device, and each SRS resource may correspond to a channel between one antenna
panel of the terminal device and one TRP.

[00341] Optionally, the resource of the third SRS and the resource of the fourth SRS may be
located in a same SRS resource set, or may be located in different SRS resource sets. This is not
specifically limited in this application.

[00342] For example, it is assumed that two SRS resource sets, namely, an SRS resource set 1
and an SRS resource set 2, are configured in the configuration information, where the SRS resource
set 1 includes an SRS resource 11 and an SRS resource 12, and the SRS resource set 2 includes an
SRS resource 21 and an SRS resource 22. As shown in FIG. 16, the terminal device may transmit
SRSs to TRP1 on the SRS resource 11 and the SRS resource 12 by using the panel 1, and transmit
SRSs to TRP2 on the SRS resource 21 and the SRS resource 22 by using the panel 2. In this case,
the third SRS may be the SRS transmitted on the SRS resource 11 and/or the SRS resource 12, the
fourth SRS may be the SRS transmitted on the SRS resource 21 and/or the SRS resource 22, and
the resource of the third SRS and the resource of the fourth SRS are in different SRS resource sets.
[00343] Alternatively, as shown in FIG. 17, the terminal device may transmit an SRS to TRP1
on the SRS resource 11 and an SRS to TRP2 on the SRS resource 12 by using the panel 1, and
transmit an SRS to TRP1 on the SRS resource 21 and an SRS to TRP2 on the SRS resource 22 by
using the panel 2. When the third SRS is the SRS transmitted on the SRS resource 11, and the
fourth SRS is the SRS transmitted on the SRS resource 12, or when the third SRS is the SRS
transmitted on the SRS resource 21, and the fourth SRS is the SRS transmitted on the SRS resource
22, the resource of the third SRS and the resource of the fourth SRS are in a same SRS resource
set.

[00344] Alternatively, as shown in FIG. 18, the terminal device may transmit an SRS to TRP1
on the SRS resource 11 and an SRS to TRP2 on the SRS resource 21 by using the panel 1, and
transmit an SRS to TRP1 on the SRS resource 12 and an SRS to TRP2 on the SRS resource 22 by
using the panel 2. When the third SRS is the SRS transmitted on the SRS resource 11, and the
fourth SRS is the SRS transmitted on the SRS resource 12, or when the third SRS is the SRS
transmitted on the SRS resource 21, and the fourth SRS is the SRS transmitted on the SRS resource
22, the resource of the third SRS and the resource of the fourth SRS are in a same SRS resource
set.

57



10

15

20

25

30

[00345] Optionally, the power control parameter set corresponding to the panel 1 and the power
control parameter set corresponding to the panel 2 each may include receive power expected by
the network device, a path loss compensation parameter, a closed-loop power control parameter,
uplink path loss estimation, and the like.

[00346] Implementation of step S1403 is similar to implementation of step S1403 for
transmitting a PUSCH on an antenna panel, and a difference lies in that the third power and the
fourth power in this scenario are calculated by using an SRS power control formula in an existing
protocol. For details, refer to the related descriptions of step S1403 for transmitting a PUSCH on
an antenna panel. Details are not described herein again.

[00347] Because coverage directions of different antenna panels of the terminal device are
different, path losses from the different panels to the network device are different. When different
antenna panels are used to transmit SRSs by using same transmit power to perform channel
detection, channel detection accuracy may be reduced. For example, a PMI, an RI, an MCS, or the
like detected by the network device is inaccurate. Based on this solution, in this application, a
corresponding power control parameter is configured for each SRS resource, so that power for
SRS transmission on different antenna panels can be independently calculated, that is, each
antenna panel can perform independent power control, making power control more accurate,
thereby improving channel detection accuracy and improving information transmission efficiency.
[00348] When an antenna panel is used to transmit a PUCCH, a power control parameter
corresponding to the antenna panel may be determined based on a spatial relation of the PUCCH,
so as to calculate, based on the power control parameter, power for transmitting the PUCCH on
the antenna panel. For a power control formula corresponding to the PUCCH, refer to related
descriptions in an existing protocol. Details are not described herein again.

[00349] The foregoing mainly uses an example in which two antenna panels are used to transmit
information of a same type for description. It may be understood that different antenna panels may
be used to transmit information of different types. For example, as shown in FIG. 19, the panel 1
may be used to transmit a PUSCH, and the panel 2 may be used to transmit an SRS. In this case,
power control of the panel 1 may be performed based on the foregoing PUSCH-related
implementation, and power control of the panel 2 may be performed based on the foregoing SRS-
related implementation.

[00350] The foregoing mainly uses power control of two antenna panels as an example for
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description. It may be understood that, when the number of antenna panels is greater than 2, power
control may be performed with reference to an implementation of power control of the two antenna
panels. Details are not described herein again.

[00351] It may be understood that, in the foregoing embodiments, the methods and/or the steps
implemented by the terminal device may be implemented by a component (for example, a
processor, a chip, a chip system, a circuit, a logical module, or software such as a chip or a circuit)
that can be used in the terminal device; or the methods and/or the steps implemented by the
network device may be implemented by a component (for example, a processor, a chip, a chip
system, a circuit, a logical module, or software such as a chip or a circuit) that can be used in the
network device.

[00352] The foregoing mainly describes the solutions provided in embodiments of this
application from the perspective of interaction between all network elements. Correspondingly, an
embodiment of this application further provides a communication apparatus, and the
communication apparatus is configured to implement the foregoing methods. The communication
apparatus may be the terminal device in the foregoing method embodiment, or an apparatus
including the terminal device, or a component that can be used in the terminal device. Alternatively,
the communication apparatus may be the network device in the foregoing method embodiment, or
an apparatus including the network device, or a component that can be used in the network device.
[00353] It may be understood that, to implement the foregoing functions, the communication
apparatus includes hardware structures and/or software modules corresponding to the functions. A
person skilled in the art should be easily aware that, in combination with units and algorithm steps
of the examples described in embodiments disclosed in this specification, this application may be
implemented by using hardware or a combination of hardware and computer software. Whether a
function is performed by using hardware or hardware driven by computer software depends on
particular applications and design constraints of the technical solutions. A person skilled in the art
may use different methods to implement the described functions for each particular application,
but it should not be considered that the implementation goes beyond the scope of this application.
[00354] In embodiments of this application, the communication apparatus is divided into
functional modules based on the foregoing method embodiments. For example, each functional
module corresponding to each function may be obtained through division, or two or more functions
may be integrated into one processing module. The integrated module may be implemented in a
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form of hardware, or may be implemented in a form of a software functional module. It should be
noted that, in embodiments of this application, module division is an example, and is merely a
logical function division. During actual implementation, another division manner may be used.
[00355] In an implementation scenario, an example in which the communication apparatus is
the terminal device in the foregoing method embodiment is used. FIG. 20 is a diagram of a
structure of a terminal device 200. The terminal device 200 includes a processing module 2001
and a transceiver module 2002.
[00356] In some embodiments, the terminal device 200 may further include a storage module
(not shown in FIG. 20), configured to store program instructions and data.
[00357] In some embodiments, the transceiver module 2002 may also be referred to as a
transceiver unit, configured to implement a sending function and/or a receiving function. The
transceiver module 2002 may include a transceiver circuit, a transceiver machine, a transceiver, or
a communication interface.
[00358] In some embodiments, the transceiver module 2002 may include a receiving module
and a sending module, respectively configured to perform a receiving step and a sending step
performed by the terminal device in the foregoing method embodiment, and/or configured to
support other processes of the technologies described in this specification; and the processing
module 2001 may be configured to perform a processing step performed by the terminal device in
the foregoing method embodiment, and/or configured to support other processes of the
technologies described in this specification.
[00359] In a possible implementation,

the processing module 2001 is configured to obtain first information, where the first
information is used to determine N antenna panels, the N antenna panels are used to transmit
second information, and N is a positive integer greater than or equal to 1; and the transceiver
module 2002 is configured to transmit second information by using the N antenna panels.
[00360] In another possible implementation,

the processing module 2001 is configured to obtain at least two codewords; the
processing module 2001 is further configured to map each of the at least two codewords to at least
one layer of one PUSCH; and the transceiver module 2002 is configured to transmit each codeword
at the at least one layer of the one PUSCH by using one antenna panel.
[00361] Optionally, when the at least two codewords are a first codeword and a second
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codeword, the first codeword is mapped to nl layers of a first PUSCH, and the second codeword
is mapped to n2 layers of the first PUSCH, the transceiver module 2002 is configured to transmit
the first codeword at the nl layers of the first PUSCH by using one antenna panel in two antenna
panels; and the transceiver module 2002 is configured to transmit the second codeword at the n2
layers of the first PUSCH by using the other antenna panel in the two antenna panels, where nl
and n2 are positive integers.
[00362] Optionally, when the at least two codewords are a first codeword and a second
codeword, the first codeword is mapped to at least one layer of a second PUSCH, and the second
codeword is mapped to at least one layer of a third PUSCH, the transceiver module 2002 is
configured to transmit the first codeword at the at least one layer of the second PUSCH by using
one antenna panel in two antenna panels; and the transceiver module 2002 is configured to transmit
the second codeword at the at least one layer of the third PUSCH by using the other antenna panel
in the two antenna panels.
[00363] Optionally, when the at least two codewords are a first codeword and a second
codeword, the first codeword is mapped to nl layers of a first PUSCH, and the second codeword
is mapped to n2 layers of the first PUSCH, the transceiver module 2002 is configured to transmit
the first codeword and the second codeword at the nl layers of the first PUSCH and the n2 layers
of the first PUSCH by using a same antenna panel, where nl and n2 are positive integers, and a
sum of n1 and n2 is greater than or equal to a first threshold.
[00364] In still another possible implementation,

the processing module 2001 is configured to obtain a first parameter corresponding to
each of a plurality of antenna panels; the processing module 2001 is further configured to
determine, based on the first parameter corresponding to each of the plurality of antenna panels, a
power control parameter set corresponding to each of the plurality of antenna panels; the
processing module 2001 is further configured to determine, based on the power control parameter
set corresponding to each antenna panel, power for transmitting information on each antenna panel;
and the transceiver module 2002 is configured to transmit information on each antenna panel based
on the power for transmitting information on each antenna panel.
[00365] Optionally, the plurality of antenna panels are two antenna panels; and the processing
module 2001 is specifically configured to: determine first power based on a power control
parameter set corresponding to one antenna panel in the two antenna panels and maximum transmit
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power of a communication device, where the first power is power for transmitting information on
the one antenna panel; and determine second power based on a power parameter set corresponding
to the other antenna panel in the two antenna panels and the maximum transmit power of the
communication device, where the second power is power for transmitting information on the other
antenna panel.

[00366] Optionally, the plurality of antenna panels are two antenna panels; and the processing
module 2001 is specifically configured to: determine first power based on a power control
parameter set of one antenna panel in the two antenna panels and maximum transmit power of the
one antenna panel, where the first power is power for transmitting information on the one antenna
panel; and determine second power based on a power control parameter set of the other antenna
panel in the two antenna panels and maximum transmit power of the other antenna panel, where
the second power is power for transmitting information on the other antenna panel.

[00367] Optionally, the transceiver module 2002 is specifically configured to: transmit n1 layers
of data of a first physical uplink shared channel PUSCH on the one antenna panel based on the
first power, and transmit n2 layers of data of the first PUSCH on the other antenna panel based on
the second power.

[00368] Optionally, the transceiver module 2002 is specifically configured to: transmit a second
PUSCH on the one antenna panel based on the first power, and transmit a third PUSCH on the
other antenna panel based on the second power.

[00369] Optionally, a first parameter corresponding to the one antenna panel is a first SRI, and
a first parameter corresponding to the other antenna panel is a second SRI. The processing module
2001 is specifically configured to: determine, based on a PUSCH power control parameter set
corresponding to the first SRI, the power control parameter set corresponding to the one antenna
panel, and determine, based on a PUSCH power control parameter set corresponding to the second
SRI, the power control parameter set corresponding to the other antenna panel.

[00370] Optionally, the processing module 2001 is specifically configured to: send a first SRS
by using the one antenna panel, to obtain the first SRI corresponding to the first SRS; and send a
second SRS by using the other antenna panel, to obtain the second SRI corresponding to the second
SRS.

[00371] Optionally, the transceiver module 2002 is specifically configured to: transmit a third
SRS on the one antenna panel based on the first power, and transmit a fourth SRS on the other
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antenna panel based on the second power.

[00372] Optionally, the processing module 2001 is further configured to receive configuration
information from a network device by using the transceiver module 2002, where the configuration
information is used to configure at least one SRS resource set, the SRS resource set includes at
least one SRS resource, each SRS resource in the SRS resource set corresponds to one power
control parameter set, and the resource of the third SRS and the resource of the fourth SRS are
SRS resources in the at least one SRS set.

[00373] All related content of the steps in the foregoing method embodiments may be cited in
function descriptions of the corresponding functional modules. Details are not described herein
again.

[00374] In this application, the terminal device 200 is presented in a form of obtaining each
functional module through division in an integrated manner. The "module” herein may be an
application-specific integrated circuit (application-specific integrated circuit, ASIC), a circuit, a
processor and a memory that execute one or more software or firmware programs, an integrated
logic circuit, and/or another component that can provide the foregoing functions.

[00375]  Insome embodiments, in terms of hardware implementation, a person skilled in the art
may figure out that the terminal device 200 may be in a form of the terminal device 30 shown in
FIG. 5.

[00376] In an example, a function/implementation process of the processing module 2001 in
FIG. 20 may be implemented by the processor 301 in the terminal device 30 shown in FIG. 5 by
invoking the computer-executable instructions stored in the memory 302, and a
function/implementation process of the transceiver module 2002 in FIG. 20 may be implemented
by the transceiver 303 in the terminal device 30 shown in FIG. 5.

[00377] In some embodiments, when the terminal device 200 in FIG. 20 is a chip or a chip
system, a function/implementation process of the transceiver module 2002 may be implemented
by using an input/output interface (or a communication interface) of the chip or the chip system,
and a function/implementation process of the processing module 2001 may be implemented by
using a processor (or a processing circuit) of the chip or the chip system.

[00378] Because the terminal device 200 provided in this embodiment may perform the
foregoing method, for a technical effect that can be obtained by the terminal device, refer to the
foregoing method embodiment. Details are not described herein again.

63



10

15

20

25

30

[00379] In an implementation scenario, an example in which the communication apparatus is
the network device in the foregoing method embodiment is used. FIG. 21 is a diagram of a structure
of a network device 210. The network device 210 includes a processing module 2101 and a
transceiver module 2102.
[00380] In some embodiments, the network device 210 may further include a storage module
(not shown in FIG. 21), configured to store program instructions and data.
[00381] In some embodiments, the transceiver module 2102 may also be referred to as a
transceiver unit, configured to implement a sending function and/or a receiving function. The
transceiver module 2102 may include a transceiver circuit, a transceiver machine, a transceiver, or
a communication interface.
[00382] In some embodiments, the transceiver module 2102 may include a receiving module
and a sending module, respectively configured to perform a receiving step and a sending step
performed by the network device in the foregoing method embodiment, and/or configured to
support other processes of the technologies described in this specification; and the processing
module 2101 may be configured to perform a processing step performed by the network device in
the foregoing method embodiment, and/or configured to support other processes of the
technologies described in this specification.
[00383] In a possible implementation,

the processing module 2101 is configured to generate first information, where the first
information is used to determine N antenna panels, the N antenna panels are used to transmit
second information, and N is a positive integer greater than or equal to 1; and the transceiver
module 2102 is configured to send the first information to a terminal device.
[00384] In another possible implementation,

the processing module 2101 is configured to obtain a first parameter corresponding to
each of a plurality of antenna panels, where the first parameter corresponding to each antenna
panel is used to determine a power control parameter set corresponding to each antenna panel, and
the power control parameter set corresponding to each antenna panel is used to determine power
for transmitting information on each antenna panel; and the transceiver module 2102 is configured
to send the first parameter corresponding to each of the plurality of antenna panels to a terminal
device.
[00385] Optionally, that the processing module 2101 is configured to obtain a first parameter
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corresponding to each of a plurality of antenna panels includes: The processing module 2101 is
configured to: receive, by using the transceiver module 2102, a first SRS sent by the terminal
device by using the one antenna panel, and determine the first SRI corresponding to the first SRS;
and the processing module 2101 is further configured to: receive, by using the transceiver module
2102, a second SRS sent by the terminal device by using the other antenna panel, and determine
the second SRI corresponding to the second SRS.

[00386] Optionally, that the transceiver module 2102 is configured to send the first parameter
corresponding to each of the plurality of antenna panels to a terminal device includes: The
transceiver module 2102 is configured to send configuration information to the terminal device,
where the configuration information is used to configure at least one SRS resource set, the SRS
resource set includes at least one SRS resource, each SRS resource in the SRS resource set
corresponds to one power control parameter set, and the resource of the third SRS and the resource
of the fourth SRS are SRS resources in the at least one SRS set.

[00387]  All related content of the steps in the foregoing method embodiments may be cited in
function descriptions of the corresponding functional modules. Details are not described herein
again.

[00388] In this application, the network device 210 is presented in a form of obtaining each
functional module through division in an integrated manner. The "module” herein may be an
application-specific integrated circuit (application-specific integrated circuit, ASIC), a circuit, a
processor and a memory that execute one or more software or firmware programs, an integrated
logic circuit, and/or another component that can provide the foregoing functions.

[00389] Insome embodiments, in terms of hardware implementation, a person skilled in the art
may figure out that the network device 210 may be in a form of the network device 20 shown in
FIG. 5.

[00390] In an example, a function/implementation process of the processing module 2101 in
FIG. 21 may be implemented by the processor 201 in the network device 20 shown in FIG. 5 by
invoking the computer-executable instructions stored in the memory 202, and a
function/implementation process of the transceiver module 2102 in FIG. 21 may be implemented
by the transceiver 203 in the network device 20 shown in FIG. 5.

[00391] In some embodiments, when the network device 210 in FIG. 21 is a chip or a chip
system, a function/implementation process of the transceiver module 2102 may be implemented
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by using an input/output interface (or a communication interface) of the chip or the chip system,
and a function/implementation process of the processing module 2101 may be implemented by
using a processor (or a processing circuit) of the chip or the chip system.

[00392] Because the network device 210 provided in this embodiment may perform the
foregoing method, for a technical effect that can be obtained by the terminal device, refer to the
foregoing method embodiment. Details are not described herein again.

[00393] In some embodiments, an embodiment of this application further provides a
communication apparatus. The communication apparatus includes a processor, configured to
implement the method in any one of the foregoing method embodiments.

[00394] Inapossible implementation, the communication apparatus further includes a memory.
The memory is configured to store necessary program instructions and data. The processor may
invoke program code stored in the memory, to indicate the communication apparatus to perform
the method in any one of the foregoing method embodiments. Certainly, the communication
apparatus may not include a memory.

[00395] In another possible implementation, the communication apparatus further includes an
interface circuit. The interface circuit is a code/data read/write interface circuit, and the interface
circuit is configured to receive computer-executable instructions (the computer-executable
instructions are stored in a memory, and may be directly read from the memory, or may be read
through another component) and transmit the computer-executable instructions to the processor.
[00396] Instill another possible implementation, the communication apparatus further includes
a communication interface. The communication interface is configured to communicate with a
module outside the communication apparatus.

[00397] It may be understood that the communication apparatus may be a chip or a chip system.
When the communication apparatus is the chip system, the communication apparatus may include
a chip, or may include a chip and another discrete component. This is not specifically limited in
embodiments of this application.

[00398] In some embodiments, an embodiment of this application further provides a
communication apparatus. The communication apparatus includes an interface circuit and a logic
circuit. The interface circuit is configured to input and/or output information. The logic circuit is
configured to perform the method in any one of the foregoing method embodiments, and process
and/or generate output information based on an input.
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[00399] Inapossible product form, the terminal device and the network device in embodiments
of this application each may be implemented by using one or more field programmable gate arrays
(field programmable gate array, FPGA), a programmable logic device (programmable logic device,
PLD), a controller, a state machine, a gate logic, a discrete hardware component, any other
appropriate circuit, or any combination of circuits that can perform various functions described in
this application.

[00400] In another possible product form, the network device and the terminal device in
embodiments of this application each may be implemented through a general bus architecture. For
ease of description, FIG. 22 is a diagram of a structure of a communication apparatus 2200
according to an embodiment of this application. The communication apparatus 2200 includes a
processor 2201 and a transceiver 2202. The communication apparatus 2200 may be a network
device, a terminal device, or a chip in the network device or the terminal device. FIG. 22 shows
only main components of the communication apparatus 2200. In addition to the processor 2201
and the transceiver 2202, the communication apparatus may further include a memory 2203 and
an input/output apparatus (which is not shown in the figure).

[00401] The processor 2201 is mainly configured to: process a communication protocol and
communication data, control the entire communication apparatus, execute a software program, and
process data of the software program. The memory 2203 is mainly configured to store a software
program and data. The transceiver 2202 may include a radio frequency circuit and an antenna. The
radio frequency circuit is mainly configured to: perform conversion between a baseband signal
and a radio frequency signal, and process the radio frequency signal. The antenna is mainly
configured to receive and send a radio frequency signal in a form of an electromagnetic wave. The
input/output apparatus, such as a touchscreen, a display, or a keyboard, is mainly configured to:
receive data that is input by a user and output data to the user.

[00402] The processor 2201, the transceiver 2202, and the memory 2203 may be connected
through a communication bus.

[00403] After the communication apparatus is powered on, the processor 2201 may read the
software program in the memory 2203, interpret and execute instructions of the software program,
and process data of the software program. When data needs to be sent wirelessly, the processor
2201 performs baseband processing on the to-be-sent data, and then outputs a baseband signal to
a radio frequency circuit; and the radio frequency circuit performs radio frequency processing on
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the baseband signal, and then sends a radio frequency signal in an electromagnetic wave form
through the antenna. When data is sent to the communication apparatus, the radio frequency circuit
receives a radio frequency signal through the antenna, converts the radio frequency signal into a
baseband signal, and outputs the baseband signal to the processor 2201; and the processor 2201
converts the baseband signal into data, and processes the data.

[00404] Inanother implementation, the radio frequency circuit and the antenna may be disposed
independent of the processor that performs baseband processing. For example, in a distributed
scenario, the radio frequency circuit and the antenna may be remotely disposed independent of the
communication apparatus.

[00405]  This application further provides a computer-readable storage medium. The computer-
readable storage medium stores a computer program or instructions. When the computer program
or the instructions are executed by a computer, functions in any one of the foregoing method
embodiments are implemented.

[00406] This application further provides a computer program product. When the computer
program product is executed by a computer, functions in any one of the foregoing method
embodiments are implemented.

[00407] A person of ordinary skill in the art may understand that, for the purpose of convenient
and brief description, for a detailed working process of the foregoing system, apparatus, and unit,
refer to a corresponding process in the foregoing method embodiment. Details are not described
herein again.

[00408] All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When a software program is used to implement
the embodiments, all or some of the embodiments may be implemented in a form of a computer
program product. The computer program product includes one or more computer instructions.
When the computer program instructions are loaded and executed on a computer, all or some of
the procedures or functions according to embodiments of this application are generated. The
computer may be a general-purpose computer, a special-purpose computer, a computer network,
or any other programmable apparatus. The computer instructions may be stored in a computer-
readable storage medium or may be transmitted from a computer-readable storage medium to
another computer-readable storage medium. For example, the computer instructions may be
transmitted from a website, computer, server, or data center to another website, computer, server,
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or data center in a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line
(digital subscriber line, DSL)) or wireless (for example, infrared, radio, or microwave) manner.
The computer-readable storage medium may be any usable medium accessible by a computer, or
a data storage device, such as a server or a data center, integrating one or more usable media. The
usable medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic
tape), an optical medium (for example, a DVD), a semiconductor medium (for example, a solid
state drive (solid state drive, SSD)), or the like. In embodiments of this application, the computer
may include the foregoing apparatuses.

[00409]  Although this application is described with reference to embodiments, in a process of
implementing this application that claims protection, a person skilled in the art may understand
and implement another variation of the disclosed embodiments by viewing the accompanying
drawings, disclosed content, and appended claims. In the claims, "comprising™ (comprising) does
not exclude another component or another step, and "a" or "one™ does not exclude a case of "a
plurality of". A single processor or another unit may implement several functions enumerated in
the claims. Some measures are recorded in dependent claims that are different from each other,
but this does not mean that these measures cannot be combined to produce a better effect.
[00410] Although this application has been described with reference to specific features and
embodiments thereof, it is obvious that various modifications and combinations may be made to
this application without departing from the spirit and scope of this application. Correspondingly,
this specification and the accompanying drawings are merely example descriptions of this
application defined by the appended claims, and are deemed to have covered any and all
modifications, variations, combinations, or equivalents that fall within the scope of this application.
Obviously, a person skilled in the art can make various modifications and variations to this
application without departing from the spirit and scope of this application. This application is also
intended to cover these modifications and variations provided that they fall within the scope of

protection defined by the following claims and their equivalent technologies.
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CLAIMS

1. A communication method, wherein the method comprises:

obtaining a first parameter corresponding to each of a plurality of antenna panels;

determining, based on the first parameter corresponding to each of the plurality of antenna
panels, a power control parameter set corresponding to each of the plurality of antenna panels;

determining, based on the power control parameter set corresponding to each antenna panel,
power for transmitting information on each antenna panel; and

transmitting information on each antenna panel based on the power for transmitting
information on each antenna panel.

2. The method according to claim 1, wherein the plurality of antenna panels are two antenna
panels; and the determining, based on the power control parameter set corresponding to each
antenna panel, power for transmitting information on each antenna panel comprises:

determining first power based on a power control parameter set corresponding to one antenna
panel in the two antenna panels and maximum transmit power of a communication device, wherein
the first power is power for transmitting information on the one antenna panel; and

determining second power based on a power parameter set corresponding to the other antenna
panel in the two antenna panels and the maximum transmit power of the communication device,
wherein the second power is power for transmitting information on the other antenna panel.

3. The method according to claim 2, wherein the power control parameter set corresponding
to the one antenna panel is used to determine third power, and the power parameter set
corresponding to the other antenna panel is used to determine fourth power; and

when a sum of the third power and the fourth power is less than or equal to the maximum
transmit power of the communication device, the first power is equal to the third power, and the
second power is equal to the fourth power; or

when the sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, the first power is determined based on the third power, the
fourth power, and the maximum transmit power, and/or the second power is determined based on
the third power, the fourth power, and the maximum transmit power.

4. The method according to claim 3, wherein when the sum of the third power and the fourth

power is greater than the maximum transmit power of the communication device, the maximum
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transmit power, the third power, the first power, the fourth power, and the second power satisfy

the following formula:
;or
P=P,-[(P,+P,—P)/2].P,=P,~[(P+P,=P,,)]/2, wherein
P i the maximum transmit power, P, isthe first power, P, is the second power, P, is

the third power, and P, is the fourth power.

5. The method according to claim 2, wherein the power control parameter set corresponding
to the one antenna panel is used to determine third power, and the power parameter set
corresponding to the other antenna panel is used to determine fourth power; and

when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and the third power is less than the fourth power, the first

power is equal to the third power, and the second power satisfies the following formula:

P, = P, =(Py+ P, =Py, ), wherein
P is the maximum transmit power, P, is the first power, P, is the second power, P, is

the third power, and P, is the fourth power.

6. The method according to claim 2, wherein the power control parameter set corresponding
to the one antenna panel is used to determine third power, and the power parameter set
corresponding to the other antenna panel is used to determine fourth power; and

when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and a path loss of the one antenna panel is less than a path
loss of the other antenna panel, the first power is equal to the third power, and the second power

satisfies the following formula:

P,=P, _(Ps + P, = P ) , Wherein
P« is the maximum transmit power, P, is the first power, P, isthe second power, P, is

the third power, and P, is the fourth power.

7. The method according to claim 1, wherein the plurality of antenna panels are two antenna
panels; and the determining, based on the power control parameter set corresponding to each

antenna panel, power for transmitting information on each antenna panel comprises:
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determining first power based on a power control parameter set of one antenna panel in the
two antenna panels and maximum transmit power of the one antenna panel, wherein the first power
is power for transmitting information on the one antenna panel; and

determining second power based on a power control parameter set of the other antenna panel
in the two antenna panels and maximum transmit power of the other antenna panel, wherein the
second power is power for transmitting information on the other antenna panel.

8. The method according to claim 7, wherein the first power is a smallest value in third power
and the maximum transmit power of the one antenna panel, wherein the third power is determined
based on the power control parameter set of the one antenna panel; and

the second power is a smallest value in fourth power and the maximum transmit power of the
other antenna panel, wherein the fourth power is determined based on the power control parameter
set of the other antenna panel.

9. The method according to any one of claims 2 to 8, wherein the transmitting information on
each antenna panel based on the power for transmitting information on each antenna panel
comprises:

transmitting nl layers of data of a first physical uplink shared channel PUSCH on the one
antenna panel based on the first power, and transmitting n2 layers of data of the first PUSCH on
the other antenna panel based on the second power.

10. The method according to claim 9, wherein the first power is evenly allocated to nl layers
of the first PUSCH, and the second power is evenly allocated to n2 layers of the first PUSCH.

11. The method according to claim 9 or 10, wherein when nl is greater than a second threshold,
the power control parameter set corresponding to the one antenna panel does not comprise a
modulation and coding scheme MCS used to transmit the nl layers of data of the first PUSCH, or
power control of the one antenna panel is unrelated to the MCS used to transmit the nl layers of
data of the first PUSCH.

12. The method according to any one of claims 2 to 8, wherein the transmitting information
on each antenna panel based on the power for transmitting information on each antenna panel
comprises:

transmitting a second PUSCH on the one antenna panel based on the first power, and
transmitting a third PUSCH on the other antenna panel based on the second power.

13. The method according to claim 12, wherein the first power is evenly allocated to L1 layers
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of the second PUSCH, and the second power is evenly allocated to L2 layers of the third PUSCH.

14. The method according to claim 12 or 13, wherein when a number L1 of layers of the
second PUSCH is greater than a second threshold, the power control parameter set of the one
antenna panel does not comprise an MCS used to transmit the second PUSCH, or power control
of the one antenna panel is unrelated to the MCS used to transmit the second PUSCH.

15. The method according to any one of claims 2 to 14, wherein a first parameter
corresponding to the one antenna panel is a first sounding reference signal resource indicator SRI,
and a first parameter corresponding to the other antenna panel is a second SRI; and

the determining, based on the first parameter corresponding to each of the plurality of antenna
panels, a power control parameter set corresponding to each of the plurality of antenna panels
comprises:

determining, based on a PUSCH power control parameter set corresponding to the first SR,
the power control parameter set corresponding to the one antenna panel, and determining, based
on a PUSCH power control parameter set corresponding to the second SRI, the power control
parameter set corresponding to the other antenna panel.

16. The method according to claim 15, wherein the obtaining a first parameter corresponding
to each of a plurality of antenna panels comprises:

sending a first SRS by using the one antenna panel, to obtain the first SRI corresponding to
the first SRS; and sending a second SRS by using the other antenna panel, to obtain the second
SRI corresponding to the second SRS.

17. The method according to any one of claims 2 to 8, wherein the transmitting information
on each antenna panel based on the power for transmitting information on each antenna panel
comprises:

transmitting a third SRS on the one antenna panel based on the first power, and transmitting
a fourth SRS on the other antenna panel based on the second power.

18. The method according to claim 17, wherein the power control parameter set
corresponding to the one antenna panel is a power control parameter set corresponding to a
resource of the third SRS, and the power control parameter set corresponding to the other antenna
panel is a power control parameter set corresponding to a resource of the fourth SRS.

19. The method according to claim 18, wherein the obtaining a first parameter corresponding
to each of a plurality of antenna panels comprises:
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receiving configuration information from a network device, wherein the configuration
information is used to configure at least one SRS resource set, the SRS resource set comprises at
least one SRS resource, each SRS resource in the SRS resource set corresponds to one power
control parameter set, and the resource of the third SRS and the resource of the fourth SRS are
SRS resources in the at least one SRS set.

20. A communication method, wherein the method comprises:

obtaining a first parameter corresponding to each of a plurality of antenna panels, wherein
the first parameter corresponding to each antenna panel is used to determine a power control
parameter set corresponding to each antenna panel, and the power control parameter set
corresponding to each antenna panel is used to determine power for transmitting information on
each antenna panel; and

sending the first parameter corresponding to each of the plurality of antenna panels to a
terminal device.

21. The method according to claim 20, wherein the plurality of antenna panels are two antenna
panels, a first parameter corresponding to one antenna panel in the two antenna panels is a first
sounding reference signal resource indicator SRI, and a first parameter corresponding to the other
antenna panel in the two antenna panels is a second SRI.

22. The method according to claim 21, wherein the obtaining a first parameter corresponding
to each of a plurality of antenna panels comprises:

receiving a first sounding reference signal SRS sent by the terminal device by using the one
antenna panel, and determining the first SRI corresponding to the first SRS; and receiving a second
SRS sent by the terminal device by using the other antenna panel, and determining the second SRI
corresponding to the second SRS.

23. The method according to claim 20, wherein the plurality of antenna panels are two antenna
panels, one antenna panel in the two antenna panels is used to transmit a third SRS, and the other
antenna panel in the two antenna panels is used to transmit a fourth SRS; and

a first parameter corresponding to the one antenna panel is a resource of the third SRS, and a
first parameter corresponding to the other antenna panel is a resource of the fourth SRS.

24. The method according to claim 23, wherein the sending the first parameter corresponding
to each of the plurality of antenna panels to a terminal device comprises:

sending configuration information to the terminal device, wherein the configuration
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information is used to configure at least one SRS resource set, the SRS resource set comprises at
least one SRS resource, each SRS resource in the SRS resource set corresponds to one power
control parameter set, and the resource of the third SRS and the resource of the fourth SRS are
SRS resources in the at least one SRS set.

25. A communication apparatus, wherein the communication apparatus comprises a
processing module and a transceiver module, wherein

the processing module is configured to obtain a first parameter corresponding to each of a
plurality of antenna panels;

the processing module is further configured to determine, based on the first parameter
corresponding to each of the plurality of antenna panels, a power control parameter set
corresponding to each of the plurality of antenna panels;

the processing module is further configured to determine, based on the power control
parameter set corresponding to each antenna panel, power for transmitting information on each
antenna panel; and

the transceiver module is configured to transmit information on each antenna panel based on
the power for transmitting information on each antenna panel.

26. The communication apparatus according to claim 25, wherein the plurality of antenna
panels are two antenna panels; and that the processing module is further configured to determine,
based on the power control parameter set corresponding to each antenna panel, power for
transmitting information on each antenna panel comprises:

the processing module is further configured to determine first power based on a power control
parameter set corresponding to one antenna panel in the two antenna panels and maximum transmit
power of a communication device, wherein the first power is power for transmitting information
on the one antenna panel; and

the processing module is further configured to determine second power based on a power
parameter set corresponding to the other antenna panel in the two antenna panels and the maximum
transmit power of the communication device, wherein the second power is power for transmitting
information on the other antenna panel.

27. The communication apparatus according to claim 26, wherein the power control
parameter set corresponding to the one antenna panel is used to determine third power, and the
power parameter set corresponding to the other antenna panel is used to determine fourth power;
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and

when a sum of the third power and the fourth power is less than or equal to the maximum
transmit power of the communication device, the first power is equal to the third power, and the
second power is equal to the fourth power; or

when the sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, the first power is determined based on the third power, the
fourth power, and the maximum transmit power, and/or the second power is determined based on
the third power, the fourth power, and the maximum transmit power.

28. The communication apparatus according to claim 27, wherein when the sum of the third
power and the fourth power is greater than the maximum transmit power of the communication
device, the maximum transmit power, the third power, the first power, the fourth power, and the

second power satisfy the following formula:
; or
P=P,-[(P,+P,—P)/2].P,=P,~[(P+P,=P,,)]/2, wherein
P 1S the maximum transmit power, P, is the first power, P, isthe second power, P, is

the third power, and P, is the fourth power.

29. The communication apparatus according to claim 26, wherein the power control
parameter set corresponding to the one antenna panel is used to determine third power, and the
power parameter set corresponding to the other antenna panel is used to determine fourth power;
and

when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and the third power is less than the fourth power, the first

power is equal to the third power, and the second power satisfies the following formula:

P,=P, _(Ps + P, = P ) , Wherein
P« is the maximum transmit power, P, is the first power, P, isthe second power, P, is

the third power, and P, is the fourth power.

30. The communication apparatus according to claim 26, wherein the power control
parameter set corresponding to the one antenna panel is used to determine third power, and the

power parameter set corresponding to the other antenna panel is used to determine fourth power;
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and

when a sum of the third power and the fourth power is greater than the maximum transmit
power of the communication device, and a path loss of the one antenna panel is less than a path
loss of the other antenna panel, the first power is equal to the third power, and the second power

satisfies the following formula:

P, =P, ~(P,+P, P, ), wherein
P i the maximum transmit power, P, is the first power, P, is the second power, P, is

the third power, and P, is the fourth power.

31. The communication apparatus according to claim 25, wherein the plurality of antenna
panels are two antenna panels; and that the processing module is further configured to determine,
based on the power control parameter set corresponding to each antenna panel, power for
transmitting information on each antenna panel comprises:

the processing module is further configured to determine first power based on a power control
parameter set of one antenna panel in the two antenna panels and maximum transmit power of the
one antenna panel, wherein the first power is power for transmitting information on the one
antenna panel; and

the processing module is further configured to determine second power based on a power
control parameter set of the other antenna panel in the two antenna panels and maximum transmit
power of the other antenna panel, wherein the second power is power for transmitting information
on the other antenna panel.

32. The communication apparatus according to claim 31, wherein the first power is a smallest
value in third power and the maximum transmit power of the one antenna panel, wherein the third
power is determined based on the power control parameter set of the one antenna panel; and

the second power is a smallest value in fourth power and the maximum transmit power of the
other antenna panel, wherein the fourth power is determined based on the power control parameter
set of the other antenna panel.

33. The communication apparatus according to any one of claims 26 to 32, wherein that the
transceiver module is configured to transmit information on each antenna panel based on the power
for transmitting information on each antenna panel comprises:

the transceiver module is configured to: transmit nl layers of data of a first physical uplink
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shared channel PUSCH on the one antenna panel based on the first power, and transmit n2 layers
of data of the first PUSCH on the other antenna panel based on the second power.

34. The communication apparatus according to claim 33, wherein the first power is evenly
allocated to n1 layers of the first PUSCH, and the second power is evenly allocated to n2 layers of
the first PUSCH.

35. The communication apparatus according to claim 33 or 34, wherein when nl is greater
than a second threshold, the power control parameter set corresponding to the one antenna panel
does not comprise a modulation and coding scheme MCS used to transmit the n1 layers of data of
the first PUSCH, or power control of the one antenna panel is unrelated to the MCS used to
transmit the n1 layers of data of the first PUSCH.

36. The communication apparatus according to any one of claims 26 to 32, wherein that the
transceiver module is configured to transmit information on each antenna panel based on the power
for transmitting information on each antenna panel comprises:

the transceiver module is configured to: transmit a second PUSCH on the one antenna panel
based on the first power, and transmit a third PUSCH on the other antenna panel based on the
second power.

37. The communication apparatus according to claim 36, wherein the first power is evenly
allocated to L1 layers of the second PUSCH, and the second power is evenly allocated to L2 layers
of the third PUSCH.

38. The communication apparatus according to claim 36 or 37, wherein when a number L1
of layers of the second PUSCH is greater than a second threshold, the power control parameter set
of the one antenna panel does not comprise an MCS used to transmit the second PUSCH, or power
control of the one antenna panel is unrelated to the MCS used to transmit the second PUSCH.

39. The communication apparatus according to any one of claims 26 to 38, wherein a first
parameter corresponding to the one antenna panel is a first sounding reference signal resource
indicator SRI, and a first parameter corresponding to the other antenna panel is a second SRI; and

that the processing module is further configured to determine, based on the first parameter
corresponding to each of the plurality of antenna panels, a power control parameter set
corresponding to each of the plurality of antenna panels comprises:

the processing module is further configured to: determine, based on a PUSCH power control
parameter set corresponding to the first SRI, the power control parameter set corresponding to the

78



10

15

20

25

30

one antenna panel, and determine, based on a PUSCH power control parameter set corresponding
to the second SRI, the power control parameter set corresponding to the other antenna panel.

40. The communication apparatus according to claim 39, wherein that the processing module
is configured to obtain a first parameter corresponding to each of a plurality of antenna panels
comprises:

the processing module is configured to: send a first SRS by using the one antenna panel, to
obtain the first SRI corresponding to the first SRS; and send a second SRS by using the other
antenna panel, to obtain the second SRI corresponding to the second SRS.

41. The communication apparatus according to any one of claims 26 to 32, wherein that the
transceiver module is configured to transmit information on each antenna panel based on the power
for transmitting information on each antenna panel comprises:

the transceiver module is configured to: transmit a third SRS on the one antenna panel based
on the first power, and transmit a fourth SRS on the other antenna panel based on the second power.

42. The communication apparatus according to claim 41, wherein the power control
parameter set corresponding to the one antenna panel is a power control parameter set
corresponding to a resource of the third SRS, and the power control parameter set corresponding
to the other antenna panel is a power control parameter set corresponding to a resource of the
fourth SRS.

43. The communication apparatus according to claim 42, wherein that the processing module
is configured to obtain a first parameter corresponding to each of a plurality of antenna panels
comprises:

the processing module is configured to receive configuration information from a network
device by using the transceiver module, wherein the configuration information is used to configure
at least one SRS resource set, the SRS resource set comprises at least one SRS resource, each SRS
resource in the SRS resource set corresponds to one power control parameter set, and the resource
of the third SRS and the resource of the fourth SRS are SRS resources in the at least one SRS set.

44. A communication apparatus, wherein the communication apparatus comprises a
processing module and a transceiver module, wherein

the processing module is configured to obtain a first parameter corresponding to each of a
plurality of antenna panels, wherein the first parameter corresponding to each antenna panel is
used to determine a power control parameter set corresponding to each antenna panel, and the
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power control parameter set corresponding to each antenna panel is used to determine power for
transmitting information on each antenna panel; and

the transceiver module is configured to send the first parameter corresponding to each of the
plurality of antenna panels to a terminal device.

45. The communication apparatus according to claim 44, wherein the plurality of antenna
panels are two antenna panels, a first parameter corresponding to one antenna panel in the two
antenna panels is a first sounding reference signal resource indicator SRI, and a first parameter
corresponding to the other antenna panel in the two antenna panels is a second SRI.

46. The communication apparatus according to claim 45, wherein that the processing module
is configured to obtain a first parameter corresponding to each of a plurality of antenna panels
comprises:

the processing module is configured to: receive, by using the transceiver module, a first
sounding reference signal SRS sent by the terminal device by using the one antenna panel, and
determine the first SRI corresponding to the first SRS; and the processing module is further
configured to: receive, by using the transceiver module, a second SRS sent by the terminal device
by using the other antenna panel, and determine the second SRI corresponding to the second SRS.

47. The communication apparatus according to claim 44, wherein the plurality of antenna
panels are two antenna panels, one antenna panel in the two antenna panels is used to transmit a
third SRS, and the other antenna panel in the two antenna panels is used to transmit a fourth SRS;
and

a first parameter corresponding to the one antenna panel is a resource of the third SRS, and a
first parameter corresponding to the other antenna panel is a resource of the fourth SRS.

48. The communication apparatus according to claim 47, wherein that the transceiver module
is configured to send the first parameter corresponding to each of the plurality of antenna panels
to a terminal device comprises:

the transceiver module is configured to send configuration information to the terminal device,
wherein the configuration information is used to configure at least one SRS resource set, the SRS
resource set comprises at least one SRS resource, each SRS resource in the SRS resource set
corresponds to one power control parameter set, and the resource of the third SRS and the resource
of the fourth SRS are SRS resources in the at least one SRS set.

49. A communication system, wherein the communication system comprises the
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communication apparatus according to any one of claims 25 to 43 and the communication
apparatus according to any one of claims 44 to 48.

50. A communication apparatus, wherein the communication apparatus comprises at least one
processor; and

the processor is configured to execute a computer program or instructions, to implement the
method according to any one of claims 1 to 19 or the method according to any one of claims 20 to
24.

51. A computer-readable storage medium, wherein the computer-readable storage medium
stores a computer program or instructions, and when the computer program or the instructions are
executed by a communication apparatus, the method according to any one of claims 1 to 19 or the
method according to any one of claims 20 to 24 is implemented.

52. A computer program product, wherein the computer program product comprises computer
instructions; and when some or all of the computer instructions are run on a computer, the method
according to any one of claims 1 to 19 or the method according to any one of claims 20 to 24 is

performed.
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