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POWER CONTROL METHOD FOR UPLINK CONTROL
CHANNEL, AND APPARATUS

TECHNICAL FIELD

[0001] This application relates to the field of wireless communication, and in particular, to a

power control method for an uplink control channel, and an apparatus.

BACKGROUND

[0002] In a current mobile communication technology, an uplink control channel is used to
transmit uplink control information (uplink control information, UCI). For example, the uplink
control channel is a physical uplink control channel (physical uplink control channel, PUCCH),
and the PUCCH may be used to carry the UCI. The UCI may include at least one of hybrid
automatic repeat request (hybrid automatic repeat request, HARQ)-acknowledgement
(acknowledgement, ACK) information, a scheduling request (scheduling request, SR), or channel
state information (channel state information, CSI). Effective transmission of the UCI is very
important for performance of an entire communication system. The HARQ-ACK information is
used as an example. Only when HARQ-ACK information sent by a terminal device is correctly
transmitted, a network device (for example, an access network device such as a base station) can
perform data scheduling by using the correct HARQ-ACK information, to improve data
transmission efficiency. The HARQ-ACK information may include an ACK or a negative
acknowledgement (negative acknowledgement, NACK).

[0003] Power control of the PUCCH is one of means for improving reliability of the PUCCH,
and is one of issues studied by researchers in the art. Currently, when resources of a plurality of
PUCCHSs overlap, a power control solution for the PUCCH is unavailable. Consequently,

reliability of the PUCCH is reduced.
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SUMMARY

[0004] This application provides a power control method for an uplink control channel, and
an apparatus, to improve reliability of a PUCCH.

[0005] According to a first aspect, an embodiment of this application provides a power control
method for an uplink control channel. The method may be performed by a terminal, or may be
performed by a component (for example, a chip or a circuit) configured in a terminal. In the
following descriptions of this application, an example in which the terminal performs the method
is used for description.

[0006] The method may include the following steps.

[0007] The terminal determines a first uplink control channel for carrying first UCI and a
second uplink control channel for carrying second UCI. When a time-frequency resource of the
first uplink control channel and a time-frequency resource of the second uplink control channel
overlap, the terminal sends the first UCI and the second UCI over a third uplink control channel
by using first power.

[0008] The first power may be determined according to any one or a combination of any more
of the following manners.

[0009] Manner 1: The first power may be determined based on a number of bits of the first
UCI and/or a number of bits of the second UCI.

[0010] Manner 2: The first power is determined based on a first number of bits and/or a second
number of bits, the first number of bits is a sum of a number of bits of the first UCI and a number
of check bits of the first UCI, and the second number of bits is a sum of a number of bits of the
second UCI and a number of check bits of the second UCI.

[0011] Manner 3: The first power is determined based on P1 and/or P2, P1 is determined based
on a power control parameter of the first uplink control channel, and P2 is determined based on a
power control parameter of the second uplink control channel.

[0012] Manner 4: The first power is determined based on a bit rate of the first UCI and/or a bit
rate of the second UCI.

[0013] Manner 5: When a priority of the first UCI is higher than a priority of the second UCI,
the first power is determined based on a closed-loop power control parameter of the first uplink

control channel.
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[0014] Manner 6: The first power is determined based on a first closed-loop power control

parameter, and the first closed-loop power control parameter is determined based on a closed-loop

power control parameter of the first UCI and a closed-loop power control parameter of the second

UCI.

[0015] According to the foregoing method, when a resource of a first PUCCH and a resource

of a second PUCCH overlap, the terminal can send, over a third PUCCH by using first power,

information separately carried by the first PUCCH and the second PUCCH. A manner of

determining the first power includes any one or a combination of any more of the foregoing

manners 1 to 6. This can improve communication reliability in a scenario in which resources of

PUCCHSs overlap.

[0016] In a possible design, the first power is determined based on a number of symbols

occupied by the third uplink control channel, a format of the third uplink control channel, the

number of bits of the first UCI, and the number of bits of the second UCI.

[0017] In a possible design, a sum of the number of bits of the first UCI and the number of bits

of the second UCI is less than or equal to 4.

[0018] In a possible design, when the bit rate of the first UCI is lower than the bit rate of the

second UCI, the first power is determined based on the number of bits of the second UCI and a

size of a time-frequency resource for carrying the second UCI, or the first power is determined

based on the bit rate of the second UCI.

[0019] In a possible design, the first power is determined based on the number of bits of the

first UCI and the number of bits of the second UCI, and a sum of the number of bits of the first

UCI and the number of bits of the second UCI is greater than or equal to 4 and less than or equal

to 11.

[0020] In a possible design, the first power is determined based on the first number of bits and

the second number of bits, and a sum of the number of bits of the first UCI and the number of bits

of the second UCI is greater than 11.

[0021] In a possible design, the first power is determined according to the following formula:
P=a*Pl+b*P2

[0022] a and b are constants, a and b are determined based on the number of bits of the first

UCI and the number of bits of the second UCI, or a and b are determined based on the bit rate of

the first UCI and the bit rate of the second UCI.
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[0023] In a possible design, the first power is a larger value between P1 and P2.

[0024] In a possible design, when the priority of the first UCI is higher than the priority of the
second UCI, the first power is determined based on P1.

[0025] This design can ensure transmission reliability of UCI with a higher priority between
the first UCI and the second UCI.

[0026] In a possible design, when the priority of the first UCI is higher than the priority of the
second UCI, the first power is determined based on the bit rate of the first UCI and/or a size of a
time-frequency resource for carrying the first UCI.

[0027] This design can ensure transmission reliability of UCI with a higher priority between
the first UCI and the second UCI.

[0028] In a possible design, the first closed-loop power control parameter is a larger value
between the closed-loop power control parameter of the first uplink control channel and a closed-
loop power control parameter of the second uplink control channel.

[0029] In a possible design, the bit rate of the first UCI is a bit rate of the first UCI on the third
uplink control channel or a bit rate of the first UCI on the first uplink control channel; and the bit
rate of the second UCI is a bit rate of the second UCI on the third uplink control channel or a bit
rate of the second UCI on the second uplink control channel.

[0030] According to this design, if the bit rate of the first UCI is the bit rate of the first UCI on
the third uplink control channel, and the bit rate of the second UCI is the bit rate of the second UCI
on the third uplink control channel, the bit rates of the first UCI and the second UCI do not need
to be re-determined based on the third uplink control channel for calculating the first power, to
reduce calculation complexity. If the bit rate of the first UCI is the bit rate of the first UCI on the
first uplink control channel, and/or the bit rate of the second UCI is the bit rate of the second UCI
on the second uplink control channel, transmission reliability of the first UCI and the second UCI
can be further improved.

[0031] In a possible design, the first UCI includes HARQ-ACK feedback information and/or
a scheduling request, and the second UCI includes HARQ-ACK feedback information and/or a
scheduling request.

[0032] According to a second aspect, an embodiment of this application provides a power
control method for an uplink control channel. The method may be performed by a base station, or
may be performed by a component (for example, a chip or a circuit) configured in a base station.
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In the following descriptions of this application, an example in which the base station performs
the method is used for description.

[0033] The method may include the following steps.

[0034] The base station determines a first uplink control channel for carrying first UCI and a
second uplink control channel for carrying second UCI. When a time-frequency resource of the
first uplink control channel and a time-frequency resource of the second uplink control channel
overlap, the base station receives the first UCI and the second UCI from a terminal over a third
uplink control channel. Transmit power of the third uplink control channel is first power.

[0035] In the second aspect, for the first power, refer to the description of the first power in
any one of the first aspect or the possible designs of the first aspect.

[0036] For beneficial effects of the second aspect, refer to the beneficial effects of any one of
the first aspect or the possible designs of the first aspect.

[0037] According to a third aspect, an embodiment of this application provides a
communication apparatus. The apparatus has a function of implementing the terminal in any one
of the first aspect or the possible designs of the first aspect. The apparatus may be a terminal, or
may be a chip included in a terminal.

[0038] The apparatus may also have a function of implementing the base station in any one of
the second aspect or the possible designs of the second aspect. The apparatus may be a base station,
or may be a chip included in a base station.

[0039] The function of the foregoing apparatus may be implemented by hardware, or may be
implemented by hardware executing corresponding software. The hardware or the software
includes one or more modules or units corresponding to the foregoing function.

[0040] In a possible design, a structure of the apparatus includes a processing unit and a
transceiver unit. The processing unit is configured to support the apparatus in performing a
corresponding function of the terminal in any one of the first aspect or the designs of the first
aspect, or performing a corresponding function of the base station in any one of the second aspect
or the designs of the second aspect, for example, configured to determine the first uplink control
channel for carrying the first UCI and the second uplink control channel for carrying the second
UCI. The transceiver unit is configured to support communication between the apparatus and
another communication device. For example, when the apparatus is the terminal, the transceiver
unit may send the first UCI and the second UCI over the third uplink control channel by using the
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first power. When the apparatus is the base station, the transceiver unit may be configured to
receive the first UCI and the second UCI that are sent over the third uplink control channel. The
communication apparatus may further include a storage unit. The storage unit is coupled to the
processing unit, and stores program instructions and data that are necessary for the apparatus. In
an example, the processing unit may be a processor, the transceiver unit may be a transceiver, and
the storage unit may be a memory. The memory may be integrated with the processor, or may be
disposed separately from the processor.

[0041] In another possible design, a structure of the apparatus includes a processor, and may
further include a memory. The processor is coupled to the memory, and may be configured to
execute computer program instructions stored in the memory, so that the apparatus performs the
method according to any one of the first aspect or the possible designs of the first aspect, or
performs the method according to any one of the second aspect or the possible designs of the
second aspect. For example, the processor is configured to determine the first uplink control
channel for carrying the first UCI and the second uplink control channel for carrying the second
UCI. Optionally, the apparatus further includes a communication interface, and the processor is
coupled to the communication interface. When the apparatus is a base station or a terminal, the
communication interface may be a transceiver or an input/output interface. For example, the
communication interface may be configured to send the first UCI and the second UCI over the
third uplink control channel by using the first power. When the apparatus is a chip included in the
base station or a chip included in the terminal, the communication interface may be an input/output
interface of the chip. For example, the communication interface may be configured to receive the
first UCI and the second UCI that are sent over the third uplink control channel. Optionally, the
transceiver may be a transceiver circuit, and the input/output interface may be an input/output
circuit.

[0042] Optionally, there may be one or more processors in the communication apparatus, and
the processor may be implemented by hardware or software. When the processor is implemented
by the hardware, the processor may be a logic circuit, an integrated circuit, or the like. When the
processor is implemented by the software, the processor may be a general-purpose processor, and
is implemented by reading software code stored in a memory.

[0043] Optionally, there may be one or more memories in the communication apparatus. The
memory may be integrated with a processor, or may be separated from a processor. For example,
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the memory may be a non-transitory memory, for example, a read-only memory (read-only
memory, ROM). The memory and the processor may be integrated on a same chip, or may be
separately disposed on different chips.

[0044] According to a fourth aspect, an embodiment of this application provides a computer-
readable storage medium. 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 communication apparatus can perform the method according to any one of the first
aspect or the possible designs of the first aspect, or perform the method according to any one of
the second aspect or the possible designs of the second aspect.

[0045] According to a fifth aspect, an embodiment of this application provides a computer
program product including a computer program. When a communication apparatus executes the
computer program, the communication apparatus can perform the method according to any one of
the first aspect or the possible designs of the first aspect, or perform the method according to any
one of the second aspect or the possible designs of the second aspect.

[0046] According to a sixth aspect, an embodiment of this application provides a
communication system. The communication system includes a communication apparatus
configured to implement any one of the first aspect or the possible designs of the first aspect and
a communication apparatus configured to implement any one of the second aspect or the possible

designs of the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0047] FIG. 1 is a schematic diagram of an architecture of a wireless communication system
according to an embodiment of this application;

[0048] FIG. 2 is a schematic diagram of an overlapping resource according to an embodiment
of this application;

[0049] FIG. 3 is a schematic flowchart of a power control method for an uplink control channel
according to an embodiment of this application;

[0050] FIG. 4 is a schematic diagram of a structure of a communication apparatus according
to an embodiment of this application; and

[0051] FIG. 5 is a schematic diagram of a structure of another communication apparatus
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according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0052] The following further describes in detail this application with reference to
accompanying drawings. A specific operation method in a method embodiment may also be
applied to an apparatus embodiment or a system embodiment.

[0053] Concepts and technical terms that may be used in this application are first described.
[0054] UCI is control information that is sent by a terminal to a network device and that is
used to support uplink and downlink data transmission between the terminal and the network
device. As described above, the UCI may include at least one of HARQ-ACK information, a
scheduling request, or CSI.

[0055] An uplink control channel is a channel for transmitting UCI. The uplink control channel
in this application may be a PUCCH in a 5th generation (5th generation, 5G) mobile
communication system, or may be an uplink control channel in another communication system,
for example, an uplink control channel in a 6th generation (6th generation, 6G) mobile
communication system. A specific name of the uplink control channel is not limited in this
application.

[0056] In this application, a time-frequency resource, or a resource for short, is mainly a
resource for carrying an uplink control channel, namely, a resource of a PUCCH. A minimum
resource granularity in time domain is one time domain symbol, and a minimum resource
granularity in frequency domain is one subcarrier. The time domain symbol may be an orthogonal
frequency division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol, or
may be a discrete Fourier transform-spread-OFDM (Discrete Fourier Transform-spread-OFDM,
DFT-s-OFDM) symbol. Unless otherwise specified, symbols in embodiments of this application
are all time domain symbols. A resource element that occupies one symbol in time domain and
one subcarrier in frequency domain is referred to as a resource element (resource element, RE). In
this application, a number of REs occupied by the PUCCH is referred to as a size of a time-
frequency resource of the PUCCH or the UCI, or a number of REs occupied by the UCI on the
PUCCH is referred to as a size of a time-frequency resource of the PUCCH or the UCI.

[0057] Currently, supported PUCCH formats (PUCCH format) include a format 0, a format 1,
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a format 2, a format 3, and a format 4. A number of symbols occupied by PUCCHs in the format
0 and the format 2 is less than or equal to 2. A number of symbols occupied by PUCCHs in the
format 1, the format 3, and the format 4 is 4 to 14. A specific PUCCH format used by a terminal
is indicated by a network device by using signaling. PUCCHs in the format 0 and the format 1 use
sequences to carry information, that is, no encoding is performed, and carried information is less
than or equal to 2 bits (bits). Information carried on PUCCHSs in the format 2, the format 3, and
the format 4 is modulated and encoded, and a number of bits of carried information is greater than
2. The modulation and encoding processing herein specifically refers to encoding and modulating
information bits carried by the PUCCH, and then carrying the information bits on time-frequency
resources for transmission.

[0058] Power of a PUCCH is transmit power used for sending the PUCCH.

[0059] A priority of a PUCCH, or referred to as a priority corresponding to a PUCCH, refers
to a priority of a service corresponding to the PUCCH, or a priority of information carried on the
PUCCH. For example, when the PUCCH carries UCI, the priority of the PUCCH is a priority of
the UCI. In this application, the priority of the PUCCH and the priority of the UCI may be replaced
with each other. A service with a higher priority or UCI with a higher priority has a higher
reliability requirement for the PUCCH. The priority of the service is used as an example, priorities
of the PUCCH includes a high priority and a low priority. An extremely-high-reliability and
extremely-low-latency scenario (ultra-reliable low-latency communication, URLLC) service may
be corresponding to the high priority, and an enhanced mobile broadband (enhanced mobile
broadband, eMBB) service corresponds to the low priority.

[0060] For the format 2, the format 3, and the format 4, a bit rate of UCI is related to a number
of bits of the UCI, a number of REs occupied by a PUCCH carrying the UCI, and a used
modulation order. The number of bits of the UCI may be a sum of quantities of bits of HARQ-
ACK information, a scheduling request, channel state information, and the like in the UCI. For
example, the bit rate of the UCI, the number of bits of the UCI, the number of REs occupied by
the PUCCH, and the modulation order meet: X = R * Qm * Y. X indicates the number of bits of
the UCI, Y indicates the number of REs occupied by the PUCCH, R indicates the bit rate of the
UCI, and Qm indicates the modulation order. Alternatively, X =R * Qm * Y * L, where L indicates
a number of layers for spatial multiplexing transmission when the UCI is transmitted.

[0061] For the format 0 and the format 1, a bit rate of UCI is equivalent bit rate. For the format
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0, the equivalent bit rate of the UCI is X / Z * A1, where X is a number of bits of UCI, and Z is a
number of REs occupied by the UCI. For example, if the PUCCH occupies 10 REs in total, and
five REs are for carrying a demodulation reference signal (demodulation reference signal, DMRS),
Z =5 instead of 10. A1 may be a value predefined in a protocol, or a value notified by a network
device. Optionally, A1 = 1, or Al is set to another value, for example, 1/2. For the format 1, the
equivalent bit rate of the UCI is X/ Z * A2, where A2 may be a value predefined in a protocol, or
a value notified by a network device. Optionally, if X =1,A2=1;orif X=2,A2 = 1/2.

[0062] FIG. 1 is a schematic diagram of an architecture of a communication system 1000 to
which embodiments of this application are applied. As shown in FIG. 1, the communication system
includes a radio access network 100 and a core network 200. Optionally, the communication
system 1000 may further include the internet 300. The radio access network 100 may include at
least one radio access network device (for example, 110a and 110b in FIG. 1), and may further
include at least one terminal (for example, 120a to 120j in FIG. 1). The terminal is connected to
the radio access network device in a wireless manner, and the radio access network device is
connected to the core network in a wireless or wired manner. A core network device and the radio
access network device may be independent and different physical devices, functions of a core
network device and logical functions of the radio access network device are integrated into a same
physical device, or a part of functions of a core network device and a part of functions of the radio
access network device are integrated into one physical device. A wired or wireless manner may be
used for connection between terminals and between radio access network devices. FIG. 1 is merely
a schematic diagram. The communication system may further include other network devices, for
example, may further include a wireless relay device and a wireless backhaul device, which are
not drawn in FIG. 1.

[0063] The radio access network device may be a base station (base station), an evolved
NodeB (evolved NodeB, eNodeB), a transmission reception point (transmission reception point,
TRP), a next generation NodeB (next generation NodeB, gNB) in a 5th generation (5th generation,
5G) mobile communication system, a next generation NodeB in a 6th generation (6th generation,
6G) mobile communication system, a base station in a future mobile communication system, an
access node in a Wi-Fi system, or the like, or may alternatively be a module or unit that completes
some functions of a base station, for example, a central unit (central unit, CU), or a distributed unit
(distributed unit, DU). The radio access network device may be a macro base station (for example,
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110a in FIG. 1), may be a micro base station or an indoor base station (for example, 110b in FIG.
1), or may be a relay node, a donor node, or the like. A specific technology and a specific device
form that are used by the radio access network device are not limited in embodiments of this
application. For ease of description, the following uses an example in which a base station is used
as a radio access network device for description.

[0064] The terminal may also be referred to as a terminal device, user equipment (user
equipment, UE), a mobile station, a mobile terminal, or the like. The terminal may be widely
applied to various scenarios, for example, device-to-device (device-to-device, D2D), vehicle-to-
everything (vehicle-to-everything, V2X) communication, machine type communication (machine
type communication, MTC), an internet of things (internet of things, 10T), virtual reality,
augmented reality, industrial control, autonomous driving, telemedicine, a smart grid, smart
furniture, a smart office, a smart wearable, smart transportation, and a smart city. The terminal may
be a mobile phone, a tablet computer, a computer with a wireless transceiver function, a wearable
device, a vehicle, an uncrewed aerial vehicle, a helicopter, an airplane, a ship, a robot, a robotic
arm, a smart home device, or the like. A specific technology and a specific device form that are
used by the terminal are not limited in embodiments of this application.

[0065] The base station and the terminal may be at fixed locations, or may be mobile. The base
station and the terminal may be deployed on land, including an indoor or outdoor device, a
handheld device, or a vehicle-mounted device, may be deployed on a water surface, or may be
deployed on an airplane, a balloon, or an artificial satellite in the air. Application scenarios of the
base station and the terminal are not limited in embodiments of this application.

[0066] Roles of the base station and the terminal may be relative. For example, a helicopter or
an uncrewed aerial vehicle 120i in FIG. 1 may be configured as a mobile base station. For a
terminal 120j that accesses the radio access network 100 by using 120i, the terminal 120i is a base
station. However, for the base station 110a, 120i is a terminal, that is, 110a and 120i communicate
with each other by using a radio air interface protocol. Certainly, 110a and 120i may also
communicate with each other by using an interface protocol between the base station and the base
station. In this case, relative to 110a, 120i is also a base station. Therefore, both the base station
and the terminal may be collectively referred to as communication apparatuses. 110a and 110b in
FIG. 1 may be referred to as communication apparatuses having a function of a base station, and
120a to 120j in FIG. 1 may be referred to as communication apparatuses having a function of a
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terminal.

[0067] Communication may be performed between base stations and terminals, between base
stations, and between terminals by using a licensed spectrum, may be performed by using an
unlicensed spectrum, or may be performed by using both a licensed spectrum and an unlicensed
spectrum. Communication may be performed by using a spectrum below 6 gigahertz (gigahertz,
GHz), may be performed by using a spectrum above 6 GHz, or may be performed by using both a
spectrum below 6 GHz and a spectrum above 6 GHz. A spectrum resource used for wireless
communication is not limited in embodiments of this application.

[0068] In embodiments of this application, a function of the base station may be performed by
amodule (such as a chip) in the base station, or may be performed by a control subsystem including
the function of the base station. The control subsystem including the function of the base station
herein may be a control center in the foregoing application scenarios such as the smart grid,
industrial control, intelligent transportation, and the smart city. A function of the terminal may be
performed by a module (such as a chip or a modem) in the terminal, or may be performed by an
apparatus including the function of the terminal.

[0069] It should be understood that communication between the base station and the terminal
may be performed through an air interface. For example, an air interface message such as a radio
resource control (radio resource control, RRC) message is transmitted between the terminal and
the base station through an air interface. The base station sends a downlink signal or downlink
information to the terminal, where the downlink information is carried on a downlink channel. The
terminal sends an uplink signal or uplink information to the base station, where the uplink
information is carried on an uplink channel.

[0070] An example in which an uplink control channel is a PUCCH is used below to describe
a data transmission process performed between a base station and a terminal through an air
interface.

[0071] The base station first sends a piece of downlink data. After receiving the downlink data,
the terminal decodes the received downlink data. If finding that the received downlink data fails
to be decoded, the terminal sends a NACK to the base station through the PUCCH. If the base
station correctly receives the NACK, the base station may schedule for retransmission, and send
the downlink data again. This can effectively improve transmission performance of the downlink
data. However, if the NACK sent by the terminal is incorrectly received by the base station, that
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is, the base station decodes the NACK as an ACK, that is, the base station considers that the
downlink data transmitted for the first time is successfully decoded by the terminal, the base station
does not perform HARQ retransmission on the downlink data. This reduces transmission
performance of the downlink data.

[0072] It can be learned that transmission reliability of UCI is very important for transmission
reliability of an entire communication system.

[0073] An important factor that affects transmission reliability of UCI on the PUCCH is power
of the PUCCH. If the power of the PUCCH is excessively high or excessively low, the base station
may fail to receive the UCI carried on the PUCCH, resulting in a UCI receiving failure. Specifically,
transmit power of the PUCCH has important impact on a signal-to-noise ratio of the PUCCH on a
receive side. For example, if the transmit power of the PUCCH is excessively low, the signal-to-
noise ratio may be excessively low when the base station receives the PUCCH, and further, the
UCI carried on the PUCCH is incorrectly decoded. Similarly, if the transmit power of the PUCCH
is excessively high, in one aspect, energy waste of the terminal is caused, and in another aspect,
interference of the terminal to another device is increased.

[0074] For example, currently, the power of the PUCCH meets Formula 1:
Ppycchp,f,c (b Gu qar ) = min {PCMAX,f,c(i):POPUCCH_b,f_C(qu) +

1010g10(2* Mgy 5 (1)) + PLy,£,c(qa) + Ar puccu (F) + Arpp pc () + gb,f,c(i)} (Formula 1).
[0075] Pawax, (1) indicates maximum power that can be sent by the terminal, and z = min(x,y)

indicates that z is equal to a smaller value between x and y. For example, if x =1 and y = 2, min
(1,2) = 1. POfPUCCHb,f,c (qu) = PO_NOMINAL_PUCCH + PO_UE_PUCCH (a.) . PO_NOMINAL_PUCCH may be a value

configured by the base station by using higher layer signaling pO-nominal. If the base station does
not configure this item, this item is 0 by default, and Po_uerucen (d0) IS related to spatial relation

information (spatial relation information, SRI) of the PUCCH. In other words, if the SRI of the

PUCCH is determined, a value of Po e pucen (d.) can be determined. Mggs (i) is a number of

resource blocks (resource blocks, RBs) allocated for the PUCCH. H indicates a subcarrier
spacing used by the PUCCH. For example, # =0 indicates that the subcarrier spacing used by
the PUCCH is 15 kilohertz (kHz), and # =1 indicates that the subcarrier spacing used by the
PUCCH is 30 kHz. PLs.(as) isa variable related to the SRI. It can be determined based on the
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SRI that, Arrucen(F) is a value semi-statically configured by using a higher-layer parameter.
Ay (i) is a parameter obtained based on a resource occupied by the PUCCH and a number of
information bits carried by the PUCCH.

[0076] Ateptc(1) is determined in the following manner A and manner B.

[0077]  Manner A: For the format 0 and the format 1, A, () is determined based on a

number of symbols actually occupied by (or actually allocated to) the PUCCH and a number of

carried information bits.
[0078]  Specifically, A ic() meets Formula 2:

PUCCH

. N .
Avep,1() :1O|0910[NP+CH(DJ+AUC|(|) (Formula 2).
symb

[0079] Nems (i) indicates a number of the symbols actually occupied by the PUCCH. For

the format 0, N5/“"=2, and Auy()=0. For the format 1, NPICCH indicates the number of

symbols in one slot (slot). Generally, the value is 14. Ay (i) =1010g,(Oyq, (i), where Oy ()
indicates a number of bits of information carried on the PUCCH.
[0080]  Manner B: For the format 2, the format 3, and the format 4, A, () is determined

based on the total number of bits of the PUCCH and the number of REs. The total number of bits
of the PUCCH may be understood as a sum of a number of information bits carried by the PUCCH
and a number of check bits. If the number of check bits is 0, the total number of bits of the PUCCH
is equal to the number of information bits carried by the PUCCH. When the number of information
bits carried by the PUCCH is less than or equal to a threshold, the number of check bits is 0. The
threshold is, for example, 11 bits.

[0081] Specifically, if the total number of bits of the PUCCH is less than or equal to 11 bits,

Avepec(1) meets Formula 3:
ATF,b,f,c () :1O|0910(K1 '(nHARQ-ACK (i) +OSR (i) +Ocsl (i))/NRE (')) (Formula 3).

[0082]  Ki=6, Nuaro-ack (1) indicates a number of bits of the ACK/NACK in the UCI, O (i)

indicates a number of bits of the SR in the UCI, O (i) indicates a number of bits of the CSI in

the UCI, and Ng () indicates a number of REs obtained by subtracting REs occupied by the
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DMRS from REs occupied by the PUCCH. For example, if a total number of REs occupied by the
PUCCH is 100, and a number of REs occupied by the DMRS is 10, Ng(@() = 90.

Mysrgack () +Og (D) + Gm(zj)/.-‘v'ﬁ (i) may be considered as a parameter related to a bit rate of
information carried on the PUCCH.
[0083] If the total number of bits of the PUCCH is greater than 11 bits, Ay ¢c(i) meets
Formula 4:

Avep ¢ o (D) =10Iogm( 21 BPRED —1) (Formula 4).
[0084] Kz = 2.4, BPRE(i)=(Opc (i) +Ogq (i) + Ocg (i) + Ocac (i))/Nee (i) , and for meanings of
Nuarg-ack (), Ose (i), Ocs (i), and Nee(i) , refer to the description in the formula 3. Occ (i) is a

number of check bits of the UCI. BPRE(i) may be considered as a parameter related to a bit rate

of information carried on the PUCCH.
[0085] In addition, in the formula 1, 9,.(i,1) is a value determined based on a closed-loop
power control parameter. The closed-loop power control parameter may be represented as

Seuccrb,1.c(11) . For a definition of Seucens.r < (i.1) and a process of determining 9y, (i.1) based on

Seucenn,1.c (1), refer to section 7.2.1 in the technical specification (technical specification, TS)

38.213 V16.1.0 of the 3rd generation partnership project (3rd generation partnership project,
3GPP).
[0086] The power of the PUCCH can be determined according to the foregoing formula 1. In

this application, a parameter required for calculating the power of the PUCCH, such as Pewax, .c (1),

Po puccrn (@), Migsee(@®, Plore@a), Appccu(F), Aveno), Amprc@, and 8y.(i.1), and a
parameter for determining Powax (@, Popuccrprc(@), Mesnqe(@), Plorc(@), Arpccn(F),

Avep o), Amprc(),and 9y (@.1), may be referred to as power control parameters of the PUCCH.

[0087] Based on the foregoing manner of determining the power of the PUCCH, it can be

learned that currently, the power of the PUCCH is determined for a determined PUCCH. For

example, in the formula 1, for different UCI or PUCCHS, values of parameters such as Mgg 72 (i)

may be different.

[0088] Currently, when resources of two PUCCHSs overlap, the terminal multiplexes
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information to be carried by the two PUCCHs together for transmission, or sends only information
to be carried by one PUCCH and discards all information carried by the other PUCCH. The
resource overlapping herein includes resource overlapping in time domain and/or frequency
domain, that is, time domain resources occupied by the two PUCCHSs overlap on at least one
symbol, and/or frequency domain resources occupied by the two PUCCHs overlap on at least one
subcarrier.

[0089] For example, as shown in FIG. 2, if resources of a PUCCH 1 and a PUCCH 2 overlap
in time domain, the terminal may multiplex UCI 1 to be carried on the PUCCH 1 and UCI 2 to be
carried on the PUCCH 2 onto a PUCCH 3 for sending. The PUCCH 3 may be the PUCCH 1 or
the PUCCH 2, or may be a PUCCH other than the PUCCH 1 and the PUCCH 2. Optionally, a
priority of the PUCCH 1 shown in FIG. 2 is different from a priority of the PUCCH 2.

[0090] If the terminal sends the UCI 1 and the UCI 2 over the PUCCH 3, because the PUCCH
3 corresponds to two pieces of UCI, how to determine transmit power of the PUCCH 3 to improve
reliability of multiplexing transmission of the two pieces of UCI over the PUCCH is a technical
problem to be resolved in embodiments of this application.

[0091] In embodiments provided in this application, the base station may be configured to send
a physical downlink control channel (physical downlink control channel, PDCCH), or may send
downlink control information (downlink control information, DCI) over a PDCCH. The PDCCH
or the DCI may indicate the terminal to receive a physical downlink shared channel (physical
downlink shared channel, PDSCH), or schedule the terminal to send a physical uplink shared
channel (physical uplink shared channel, PUSCH). The base station may further receive, over the
PUCCH, UCI sent by the terminal, or may receive, over the PUSCH, data sent by the terminal.
The base station may be further configured to send a channel state information-reference signal
(channel state information-reference signal, CSI-RS). Correspondingly, the terminal may be
configured to receive the PDCCH, the CSI-RS, and the PDSCH that are sent by the base station.
The terminal may be further configured to send a channel sounding reference signal (sounding
reference signal, SRS), send the UCI over the PUCCH, or send uplink data over the PUSCH.
[0092] In embodiments of this application, the PDSCH, the PDCCH, the PUCCH, and the
PUSCH are merely used as examples of a downlink data channel, a downlink control channel, an
uplink control channel, and an uplink data channel. In different systems and different scenarios, a
data channel and a control channel may have different names. This is not limited in embodiments

16



10

15

20

25

30

of this application.

[0093] For example, a method provided in embodiments of this application may be
implemented by a terminal (or a component such as a chip, a circuit, or a module in a terminal)
and a base station (or a component such as a chip, a circuit, or a module in a base station).

[0094] As shown in FIG. 3, an embodiment of this application provides a power control
method for an uplink control channel.

[0095] S101: Aterminal and a base station determine a first PUCCH for carrying first UCI and
a second PUCCH for carrying second UCI.

[0096] A time sequence of determining the first PUCCH and the second PUCCH by the
terminal and the base station is not limited in this embodiment of this application. Determining a
PUCCH includes determining at least one of a resource of the PUCCH, a power control parameter
of the PUCCH, and power of the PUCCH.

[0097] Optionally, a priority of the first UCI is different from a priority of the second UCI. In
other words, when the priority of the first UCI is different from the priority of the second UCI, the
method provided in this embodiment of this application is performed.

[0098] FIG. 2 is used as an example. The first PUCCH may correspond to the PUCCH 1, and
the second PUCCH may correspond to the PUCCH 2. The first UCI may correspond to the
information UCI 1 to be carried by the PUCCH 1, and the second UCI may correspond to the
information UCI 2 to be carried by the PUCCH 2.

[0099] S102: When a time-frequency resource of the first PUCCH and a time-frequency
resource of the second PUCCH overlap, the terminal sends the first UCI and the second UCI over
a third PUCCH by using first power. The time-frequency resource overlapping herein means that
overlapping exists in time domain and/or frequency domain, and may be partially overlapping or
totally overlapping.

[00100] S103: When the time-frequency resource of the first PUCCH and the time-frequency
resource of the second PUCCH overlap, the base station receives the first UCI and the second UCI
from the terminal over the third PUCCH, where transmit power of the third PUCCH is the first
power.

[00101] The terminal may independently encode the first UCI and the second UCI, and then
send encoded bit information to the base station over the third PUCCH.

[00102] The first power may be determined in at least one of the following manner 1 to manner
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6.

[00103] Manner 1: The first power is determined based on a number of bits of the first UCI
and/or a number of bits of the second UCI. In other words, the first power is determined according
to the formula 1, and at least one parameter in the formula 1 is determined based on the number of
bits of the first UCI and/or the number of bits of the second UCI. Specifically, determining based
on the number of bits of the first UCI and/or the number of bits of the second UCI includes
determining based on the number of bits of the first UCI, determining based on the number of bits
of the second UCI, and determining based on the number of bits of the first UCI and the number
of bits of the second UCI. For example, the first power or the at least one parameter in the formula
1 is determined based on a larger value between the number of bits of the first UCI and the number
of bits of the second UCI, or is determined based on a sum of the number of bits of the first UCI
and the number of bits of the second UCI.

[00104] Manner 2: The first power is determined based on a first number of bits and/or a second
number of bits. In other words, the first power is determined according to the formula 1, and at
least one parameter in the formula 1 is determined based on the first number of bits and/or the
second number of bits. The first number of bits is a sum of a number of bits of the first UCI and a
number of check bits of the first UCI, and the second number of bits is a sum of a number of bits
of the second UCI and a number of check bits of the second UCI. Alternatively, the first number
of bits is a number of bits of the first UCI, and the second number of bits is a sum of a number of
bits of the second UCI and a number of check bits of the second UCI. Alternatively, the first
number of bits is a sum of a number of bits of the first UCI and a number of check bits of the first
UCI, and the second number of bits is a number of bits of the second UCI. For example,
determining based on the first number of bits and/or the second number of bits includes
determining based on a larger value between the first number of bits and the second number of
bits, determining based on a sum of the first number of bits and the second number of bits, or the
like.

[00105]  Manner 3: The first power is determined based on P1 and/or P2, P1 is determined based
on a power control parameter of the first PUCCH, and P2 is determined based on a power control

parameter of the second PUCCH. The power control parameter herein is, for example, the

parameter SUCh a.S PCMAX, f.c (I) y Po _PUCCHp, f c(qu MRngcf:l:(l) b,f,c (qd) y ApipuccH(F) y ATF,b,f,c(i) y
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Atepsc(), 0r (1) inthe formula 1.

[00106] Manner 4: The first power is determined based on a bit rate of the first UCI and/or a bit
rate of the second UCI. In other words, the first power is determined according to the formula 1,
and at least one parameter in the formula 1 is determined based on a bit rate of the first UCI and/or
a bit rate of the second UCI.

[00107] Manner 5: When the priority of the first UCI is higher than the priority of the second
UCI, the first power is determined based on a closed-loop power control parameter of the first
PUCCH. In other words, when the priority of the first UCI is higher than the priority of the second
UCI, the first power is determined according to the formula 1, and at least one power control
parameter in the formula 1 is determined based on the closed-loop power control parameter of the
first PUCCH.

[00108] Manner 6: The first power is determined based on a first closed-loop power control
parameter. For example, the first power is determined according to the formula 1, and at least one
parameter in the formula 1 is determined based on the first closed-loop power control parameter.
The first closed-loop power control parameter is determined based on a closed-loop power control
parameter of the first UCI and a closed-loop power control parameter of the second UCI.

[00109] The foregoing method is used, to improve transmission reliability of the third PUCCH,
and meet transmission requirements of the UCI 1 and the UCI 2 as much as possible.

[00110] Refer to FIG. 2. The following separately describes methods for determining the first
power in the manners 1 to 6 by using an example in which the terminal determines the first power.

[00111] Inthe manner 1, when the first power is determined according to the formula 1, at least

one of parameters such as Powax ¢, Popuccunrc(@), Migie@), Plorc(@), Arpucen(F),

Arep g o(), Ay, or 9p¢c(.1) inthe formula 1 is determined based on the number of bits of
the UCI 1 and/or the number of bits of the UCI 2. For example, when the first power is determined

according to the formula 1, A, () in the formula 1 is determined based on the number of bits

of the UCI 1 and/or the number of bits of the UCI 2; or A, () inthe formula 1 is determined

according to the formula 2 or formula 3, and a parameter in the formula 2 or formula 3 is related
to the number of bits of the UCI 1 and/or the number of bits of the UCI 2.

[00112] In an implementation of the manner 1, the first power may be determined based on a

19



10

15

20

25

number of symbols occupied by the PUCCH 3, a format of the PUCCH 3, and the number of bits
of the UCI 1 and/or the number of bits of the UCI 2.

[00113] The following describes the implementation of the manner 1 by using an example in
which A, .() is determined according to the formula 2 and the first power is determined
according to the formula 1.

[00114] When Ay is determined according to the formula 2, Arpc() may be

determined based on the number of symbols occupied by the PUCCH 3, the format of the PUCCH
3, and the number of bits of the UCI 1 and/or the number of bits of the UCI 2. The format of the
PUCCH 3 and the number of symbols occupied by the PUCCH 3 may be configured by the base
station.

[00115] For example, Ng.c"(i) in the formula 2 is determined based on the number of

symbols occupied by the PUCCH 3, instead of being determined based on a number of symbols
occupied by the PUCCH 1 or the PUCCH 2.
[00116]  For another example, in the formula 2, a value of NYCCH s determined based on the

PUCCH __
ref - 2 ’

format of the PUCCH 3. For example, when the format of the PUCCH 3 is the format 0, N
and Ay (1) =0. When the format of the PUCCH 3 is the format 1, N2J“" indicates a number

of symbols in one slot, Ay, (i) =1010g,,(Oy,(), and Oua() is determined based on the number of

bits of the UCI 1 and/or the number of bits of the UCI 2. In this application, the number of bits of
the UCI 1 may be denoted as A, and the number of bits of the UCI 2 may be denoted as B.
Optionally, Ouc() =A, Ouu() =B, or Ouw() =A+B.

[00117] Optionally, if A+ B <2, A+ B =3, or A+ B =4, the terminal may determine the first

power according to the formula 2. For example, the terminal determines A, .() according to

the formula 2, the number of symbols occupied by the PUCCH 3, the format of the PUCCH 3, and

the number of bits of the UCI 1 and/or the number of bits of the UCI 2, and determines the first
power based on Ay ¢ ().

[00118] Optionally, if A=2, and B = 2, the terminal may determine the first power according
to the formula 2. For example, the terminal determines A+ (1) according to the formula 2, the

number of symbols occupied by the PUCCH 3, the format of the PUCCH 3, and the number of
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bits of the UCI 1 and/or the number of bits of the UCI 2, and determines the first power based on
Arep 1 c(0) .

[00119] The following describes another implementation of the manner 1 by using an example
in which A ¢ 0()) is determined according to the formula 3 and the first power is determined
according to the formula 1.

[00120] Specifically, in the formula 3, Nuarg-ack (i) may indicate a sum of a number of bits of

the ACK/NACK in the UCI 1 and a number of bits of the ACK/NACK in the UCI 2 (or a larger
value between the number of bits of the ACK/NACK in the UCI 1 and the number of bits of the
ACK/NACK in the UCI 2), Os (i) indicates a sum of a number of bits of the SR in the UCI 1 and
a number of bits of SR in the UCI 2 (or a larger value between the number of bits of the SR in the
UCI 1 and the number of bits of the SR in the UCI 2), O (i) indicates a sum of a number of bits
of the CSI in the UCI 1 and a number of bits of the CSI in the UCI 2 (or a larger value between
the number of bits of the CSI in the UCI 1 and the number of bits of the CSI in the UCI 2), and
Nge(i) indicates a number of REs occupied by the PUCCH 3. Optionally, the number of occupied
REs is obtained by subtracting, from the total number of REs occupied by the PUCCH 3, the
number of REs occupied by the DMRS.

[00121] Optionally, if 5 <A + B < 11, the first power may be determined according to the

formula 3. For example, A, (i) is determined according to the formula 3, and the first power

is determined based on  Arep ¢ o(0) .
[00122] Optionally, if 4 <A + B < 11, the first power may be determined according to the

formula 3. For example, Ay c() is determined according to the formula 3, and the first power

is determined based on Ay (D) .
[00123] Optionally, if 3 <A <11, and 3 <B < 11, the first power may be determined according

to the formula 3. For example, Arp () is determined according to the formula 3, and the first

power is determined based on Avep ¢ (1) .
[00124] Optionally, if 3 <A <11, or 3 <B < 11, the first power may be determined according

to the formula 3. For example, Arp () is determined according to the formula 3, and the first
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power is determined based on  Arey ¢ ().

[00125] Inthe manner 2, when the first power is determined according to the formula 1, at least

one of parameters such as Powax ¢, Popuccun (@), Mgigpse(), Plorc(@), A pucen(F),

Avep (@, Aveprc(),0r 9pc(i,1) inthe formula 1 is determined based on the first number of bits
and/or the second number of bits.
[00126] Optionally, when the first power is determined according to the formula 1, Arep ()

in the formula 1 is determined based on the first number of bits and/or the second number of bits.
[00127] For example, the first number of bits is the sum of the number of bits of the UCI 1 and
the number of check bits of the UCI 1, and the second number of bits is the sum of the number of
bits of the UCI 2 and the number of check bits of the UCI 2. A number of check bits of UCI may
be defined in a protocol or be configured by the base station for the terminal by using signaling.
When a number of bits of the UCI is less than or equal to 11, the number of check bits of the UCI
may be 0. The UCI herein may be the UCI 1 or the UCI 2.

[00128] Specifically, A () in the formula 1 may be determined according to the formula

4, and a parameter related to the formula 4 includes the first number of bits and/or the second

number of bits, or includes a parameter determined based on the first number of bits and/or the
second number of bits. For example, in the formula 4, a sum of Nuarg-ack (), Og (i), Ocq (i), and

Ocre (i) is equal to the sum of the first number of bits and the second number of bits.

[00129] Optionally, if A+ B> 11, or A+ B > 11, the first power is determined based on the first
number of bits and/or the second number of bits. Alternatively, if A + B > 12, the first power is
determined based on the first number of bits and/or the second number of bits. Alternatively, if A
> 11, and/or B > 11, the first power is determined based on the first number of bits and/or the
second number of bits. Alternatively, if A> 12, and/or B > 12, the first power is determined based
on the first number of bits and/or the second number of bits.

[00130] In the manner 3, P1 may be considered as power of the PUCCH 1. P1 may be
determined based on a power control parameter corresponding to the PUCCH 1 according to the
formula 1 and one or more of the formula 2 to the formula 4. P2 may be considered as power of
the PUCCH 2. P2 may be determined based on a power control parameter corresponding to the
PUCCH 2 according to the formula 1 and one or more of the formula 2 to the formula 4. The power
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control parameter herein may include an open-loop power control parameter and/or a closed-loop
power control parameter.
[00131] In a possible implementation of the manner 3, the first power P may be a larger one
between P1 and P2, to improve transmission reliability of the UCI 1 and the UCI 2.
[00132] Because P1 and P2 are respectively determined based on the power control parameter
corresponding to the PUCCH 1 and the power control parameter corresponding to the PUCCH 2,
that is, P1 and P2 respectively adapt to transmission requirements of the UCI 1 and the UCI 2,
when independently encoded UCI 1 and the UCI 2 are sent over the PUCCH 3, the transmit power
P of the PUCCH 3 is determined based on P1 and P2. This can better meet transmission
requirements of the two pieces of UCI.
[00133] For example, P may be determined according to Formula 6:

P=a*P1+b*P2 (Formula 6).
[00134] aand b are constants; a and b are determined based on the number of bits of the UCI 1
and the number of bits of the UCI 2; or a and b are determined based on the bit rate of the UCI 1
and the bit rate of the UCI 2. For example, a: b=A: B, ora: b=R2:R1. In other words, a ratio
of ato b is equal to a ratio of A to B, or the ratio of a to b is equal to a ratio of R2 to R1. R1 is the
bit rate of the UCI 1, and R2 is the bit rate of the UCI 2.
[00135] Specifically, the bit rate of the UCI 2 may be a bit rate determined when the UCI 2 is
carried on the PUCCH 2 (namely, the bit rate of the UCI 2 on the PUCCH 2) or a bit rate
determined when the UCI 2 is carried on the PUCCH 3 (namely, the bit rate of the UCI 2 on the
PUCCH 3). The bit rate of the UCI 1 may be a bit rate determined when the UCI 1 is carried on
the PUCCH 1 (namely, the bit rate of the UCI 1 on the PUCCH 1) or a bit rate determined when
the UCI 1 is carried on the PUCCH 3 (namely, the bit rate of the UCI 1 on the PUCCH 3).
[00136] In another possible implementation of the manner 3, the first power P may be
determined based on a priority corresponding to the UCI 1, a priority corresponding to the UCI 2,
and one of P1 and P2.
[00137] For example, when the priority of the UCI 1 is higher than the priority of the UCI 2, or
when the bit rate of the UCI 1 is lower than the bit rate of the UCI 2, the first power is determined
based on P1. For example, the first power is P1, or a value obtained by scaling P1.
[00138] For example, the first power may be determined according to Formula 7:

P=a* Pl (Formula 7).
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[00139] aisareal number greater than 0. a is defined in a protocol, or is notified to the terminal
by using signaling after being determined by the base station.

[00140] When P is determined based on P1, the first power may be further determined based on
the bit rate of the UCI 1 on the PUCCH 3 and/or a resource that is on the PUCCH 3 and that is for

carrying the UCI 1. Specifically, when P1 is determined according to the formula 3,
Masroack (1) + O (1) + ow{zj)/.m-'ﬁ (1) is a parameter related to the bit rate of the UCI 1 on the

PUCCH 3, or when P1 is determined according to the formula 4, BPRE(i) is a parameter related
to the bit rate of the UCI 1 on the PUCCH 3. Alternatively, when P1 is determined according to
the formula 3 or formula 4, Ng:(i) indicates a number of REs that are on the PUCCH 3 and that
are for carrying the UCI 1. For example, the PUCCH 3 occupies 100 REs in total, where 50 REs
are for carrying the UCI 1, 30 REs are for carrying the UCI 2, and the DMRS occupies 20 REs. In
this case, the number of REs carrying the UCI 1 is 50. In addition, in this example, the number of
REs for carrying the UCI 2 is 30.

[00141] Inthis implementation, the first power needs to be re-determined based on the PUCCH
3. Bit rates used and time-frequency resources occupied by the UCI 1 on the PUCCH 1 and the
PUCCH 3 may be different. However, in S102, the UCI 1 is sent over the PUCCH 3, and is not
sent over the PUCCH 1. Therefore, the first power is calculated based on a bit rate or a time-
frequency resource corresponding to the UCI 1 on the PUCCH 3, to better match a channel feature
corresponding to a case in which the UCI 1 is actually sent, so as to further improve PUCCH
reliability.

[00142] In the manner 4, when the first power is determined according to the formula 1, at least

one of parameters such as Powax ¢, Popuccunrc(@), Migie@), Plorc(@), Arpucen(F),

Aepi o), Aepic@®, or 95¢.@,1) inthe formula 1 is determined based on the bit rate of the UCI

1 and/or the bit rate of the UCI 2.

[00143] Optionally, the bit rate of the UCI 1 may be a bit rate of the UCI 1 on the PUCCH 1 or
a bit rate of the UCI 1 on the PUCCH 3. The bit rate of the UCI 1 on the PUCCH 1 and the bit rate
of the UCI 1 on the PUCCH 3 may be the same or different. The bit rate of the UCI 2 may be a bit
rate of the UCI 2 on the PUCCH 1 or a bit rate of the UCI 2 on the PUCCH 3.

[00144] When the bit rate of the UCI 1 is the bit rate of the UCI 1 on the PUCCH 3, the first
power can better match a feature of sending the UCI 1, to improve reliability of the UCI 1.
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Similarly, when the bit rate of the UCI 2 is the bit rate of the UCI 2 on the PUCCH 3, the first
power can better match a feature of sending the UCI 2, to improve reliability of the UCI 2.

[00145] In a possible implementation of the manner 4, when the bit rate of the UCI 1 is lower
than the bit rate of the UCI 2, or when the priority of the UCI 1 is higher than the priority of the
UCI 2, to improve transmission reliability of the UCI 1, the first power may be determined based
on the bit rate of the UCI 2, or it may be understood that the first power is determined based on
the number of bits of the UCI 2 and a size of a time-frequency resource for carrying the UCI 2,
because the bit rate of the UCI 2 may be determined based on the number of bits of the UCI 2 and
the size of the time-frequency resource for carrying the UCI 2. The size of the time-frequency
resource for carrying the UCI 2 may be a size of a time-frequency resource occupied by the
PUCCH 2 or a size of a time-frequency resource for carrying the UCI 2 on the PUCCH 3. Because
the bit rate of the UCI 2 is lower than the bit rate of the UCI 1, the first power determined based
on the bit rate of the UCI 2 is usually higher than the first power determined based on the bit rate

of the UCI 1, to improve transmission reliability of the UCI 1. For example, when the first power

is determined according to the formula 1, if A, ¢.() inthe formula 1 is determined according to
the formula 3, 7ygq acx (1) +Og (1) + Oy (zj)/.-‘v'RE (i) in the formula 3 may be a parameter related

to the bit rate of the UCI 2 on the PUCCH 3; or in the formula 3, Nparg.ack () + Og (i) + Ocg (i)
indicates the number of bits of the UCI 2, and Ng:(i) indicates a number of REs that are for
carrying the UCI 2 and that are on the PUCCH 3.

[00146] If Ay inthe formula 1 is determined according to the formula 4, BPRE(i) in the
formula 4 is a parameter related to the bit rate of the UCI 2 on the PUCCH 3; or BPRE(i) in the

formula 4 is determined based on Nuagg.ack () + Ogx(i) + Oc() and Nge()) , where

Nuarg-ack () + Og (i) + O (i) indicates the number of bits of the UCI 2, and Nge(i) indicates

the number of REs that are for carrying the UCI 2 and that are on the PUCCH 3. Explanations of
the number of REs carrying the UCI 2 are similar to those of the number of REs carrying the UCI
1. Details are not described again.

[00147] Similarly, when the bit rate of the UCI 1 is not higher than (or lower than) the bit rate
of the UCI 2, or when the priority of the UCI 1 is higher than (or not lower than) the priority of
the UCI 2, the first power may be determined based on the bit rate of the UCI 1, or it may be
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understood that the first power is determined based on the number of bits of the UCI 1 and a size
of a time-frequency resource for carrying the UCI 1. The size of the time-frequency resource for
carrying the UCI 1 may be a size of a time-frequency resource occupied by the PUCCH 1 or a size
of a time-frequency resource for carrying the UCI 1 on the PUCCH 3. Because the bit rate of the
UCI 1 is lower than the bit rate of the UCI 2, the first power determined based on the bit rate of
the UCI 1 is usually lower than the first power determined based on the bit rate of the UCI 2, to
reduce transmit power of the terminal.

[00148] In the manner 5, when the priority of the UCI 1 is higher than the priority of the UCI

1, when the first power is determined according to the formula 1, at least one of parameters such

as  Pewax 1), PO_PUCCHb,f,c(qu)a M;gﬁ?ﬁc(i), PLyic(@s) , Arpucc(F) , Aveprc(), A (), or

s.rc(1,1) in the formula 1 is determined based on the closed-loop power control parameter of the

PUCCH 1. In other words, the first power is determined based on a closed-loop power control

parameter corresponding to a PUCCH with a higher priority between the PUCCH 1 and the

PUCCH 2. For example, 8,:.(i,1) is determined based on the closed-loop power control
parameter of the PUCCH 1, thatis, 9,:.(i,1) of the PUCCH 3 is determined based on the closed-
loop power control parameter Seucciin, 1 (i:1) of the PUCCH 1. For a meaning of Spuccb, 1 (i)
and a manner of determining Seuccrs.1.c(i:1), refer to section 7.2.1 in 3GPP TS 38.213 V16.1.0.

[00149] Forexample, a priority of the PUCCH 1 is a high priority, and a priority of the PUCCH

2 is a low priority. 9,:(i,1) obtained through calculation based on the PUCCH 1 is C, and
9,10 (1,1) obtained based on the PUCCH 2 is D. In this case, in S102, 9y .(i,1) for determining

the first power is C, and 9,:.(i,1) does not need to be recalculated. Recalculation refers to
recalculating a closed-loop power control parameter on the PUCCH 3. In other words, when the

first power is determined according to the formula 1, 95¢.(i.1) does not need to be re-determined
based on Geuccub.r.c(i,1). Because the terminal has determined 9,:.(i,1) when determining the

PUCCH 1 and the PUCCH 2 in S101, the terminal does not need to re-determine 9, .(@.1) when

determining the PUCCH 3. This can reduce a processing capability of the terminal, reduce
processing complexity, and reduce processing overheads.
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[00150] In the manner 6, that the first power is determined based on the closed-loop power
control parameter of the UCI 1 and the closed-loop power control parameter of the UCI 2 includes:
The first power is determined based on a larger one between the closed-loop power control
parameter of the UCI 1 and the closed-loop power control parameter of the UCI 2, or is determined
based on a larger one between a value determined based on the closed-loop power control
parameter of the UCI 1 and a value determined based on the closed-loop power control parameter
of the UCI 2.

[00151] For example, when the first power is determined according to the formula 1, at least

one of parameters such as Powax ¢, Popuccunrc(@), Miggie@), Plorc(@), Apucen(F),

Avep o), Arepic(), 0r 9o 1c(0,1) inthe formula 1 is determined based on the closed-loop power

control parameter of the UCI 1 and the closed-loop power control parameter of the UCI 2. In other
words, the first power is determined based on the closed-loop power control parameter of the

PUCCH 1 and a closed-loop power control parameter of the PUCCH 2.

[00152] For example, when the first power is determined according to the formula 1, 9y.(.1)
in the formula 1 may be a larger one between 9, .(i.1) determined based on the closed-loop

power control parameter of the PUCCH 1 and 9,¢.(i,1) determined based on the closed-loop

power control parameter of the PUCCH 2, to ensure reliability of the UCI 1 and the UCI 2 as much
as possible.

[00153] For another example, when the first power is determined according to the formula 1,

s.r < (1,1) in the formula 1 may be a value obtained by performing an operation such as averaging
or weighted averagingon 9 ¢.(i,1) determined based on the closed-loop power control parameter

of the PUCCH 1and 9,:.(i,1) determined based on the closed-loop power control parameter of

the PUCCH 2.

[00154] Optionally, in addition to the foregoing descriptions of the power control parameters in
the manners 1 to 6, when the first power is determined according to the formula 1, a parameter
related to the formula 1 may be a power control parameter of the PUCCH 3.

[00155] For example, parameters such as Fo puccp,1.c(d) and Pl c(aq) inthe formula 1 are

determined based on SRI associated with the PUCCH 3.
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[00156] Optionally, in S102, the terminal sends the first UCI and the second UCI in an
independent encoding manner, and correspondingly, the base station receives the first UCI and the
second UCI in the independent encoding manner. In other words, when the first UCI and the
second UCI are sent over the PUCCH 3 in the independent encoding manner, the method shown
in FIG. 3 is performed.

[00157] Based on a same concept, an embodiment of this application further provides a
communication apparatus, configured to implement functions of the terminal and the base station
in the foregoing embodiment.

[00158] It may be understood that, to implement the functions in the foregoing embodiment,
the base station and the terminal include corresponding hardware structures and/or software
modules for performing the functions. A person skilled in the art should easily be aware that, in
combination with units and method steps of the examples described in embodiments disclosed in
this application, the terminal apparatus provided in this application may be implemented by
hardware or a combination of hardware and computer software. Whether a function is performed
by hardware or hardware driven by computer software depends on a particular application scenario
and design constraint of the technical solutions.

[00159] FIG. 4 and FIG. 5 are possible schematic diagrams of structures of communication
apparatuses according to embodiments of this application. These apparatuses may be configured
to implement the function of the terminal or the base station in the foregoing method embodiment,
and therefore can also implement the beneficial effects of the foregoing method embodiment. In
embodiments of this application, the apparatus may be the terminals 120a to 120j shown in FIG.
1, may be the base stations 110a and 110b shown in FIG. 1, or may be a module (such as a chip)
used in a terminal or a base station.

[00160] As shown in FIG. 4, the communication apparatus 400 includes a processing unit (or
referred to as a processing module) 410 and a transceiver unit (or referred to as a communication
module, a communication unit, or a transceiver module) 420. The communication apparatus 400
is configured to implement the function of the terminal or the base station in the method
embodiment shown in FIG. 3.

[00161] When the communication apparatus 400 is configured to implement the function of the
terminal in the method embodiment shown in FIG. 3, the processing unit 410 may be configured
to determine the first uplink control channel for carrying the first UCI and the second uplink
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control channel for carrying the second UCI; and the transceiver unit 420 may be configured to:
when the time-frequency resource of the first uplink control channel and the time-frequency
resource of the second uplink control channel overlap, send the first UCI and the second UCI over
the third uplink control channel by using the first power.

[00162] When the communication apparatus 400 is configured to implement the function of the
base station in the method embodiment shown in FIG. 3, the processing unit 410 may be
configured to determine the first uplink control channel for carrying the first UCI and the second
uplink control channel for carrying the second UCI; and the transceiver unit 420 may be configured
to: when the time-frequency resource of the first uplink control channel and the time-frequency
resource of the second uplink control channel overlap, receive the first UCI and the second UCI
from the terminal over the third uplink control channel, where the transmit power of the third
uplink control channel is the first power.

[00163] For more detailed descriptions of the processing unit 410 and the transceiver unit 420,
directly refer to the related descriptions in the method embodiment shown in FIG. 3. Details are
not described herein again.

[00164] Asshown in FIG. 5, the communication apparatus 500 includes a processor 510 and an
interface circuit 520. The processor 510 and the interface circuit 520 are coupled to each other. It
may be understood that the interface circuit 520 may be a transceiver or an input/output interface.
Optionally, the communication apparatus 500 may further include a memory 530, configured to
store instructions executed by the processor 510, store input data required by the processor 510 to
run instructions, or store data generated by running instructions by the processor 510.

[00165] When the communication apparatus 500 is configured to implement the method shown
in FIG. 3, the processor 510 is configured to implement the function of the processing unit 410,
and the interface circuit 520 is configured to implement the function of the transceiver unit 420.
[00166] When the communication apparatus is a chip used in a terminal, the chip of the terminal
implements the function of the terminal in the foregoing method embodiment. The chip of the
terminal receives information from another module (for example, a radio frequency module or an
antenna) in the terminal, where the information is sent by a base station to the terminal.
Alternatively, the chip of the terminal sends information to another module (for example, a radio
frequency module or an antenna) in the terminal, where the information is sent by the terminal to
a base station.
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[00167] When the communication apparatus is a chip used in a base station, the chip of the base
station implements the function of the base station in the foregoing method embodiment. The chip
of the base station receives information from another module (for example, a radio frequency
module or an antenna) in the base station, where the information is sent by a terminal to the base
station. Alternatively, the chip of the base station sends information to another module (for
example, a radio frequency module or an antenna) in the base station, where the information is
sent by the base station to a terminal.

[00168] It may be understood that, the processor in embodiments of this application may be a
central processing unit (central processing unit, CPU), or may be another general-purpose
processor, a digital signal processor (digital signal processor, DSP), an application-specific
integrated circuit (application-specific integrated circuit, ASIC), a field-programmable gate array
(field-programmable gate array, FPGA) or another programmable logic device, a transistor logic
device, a hardware component, or any combination thereof. The general-purpose processor may
be a microprocessor or any regular processor.

[00169] The method steps in embodiments of this application may be implemented in a
hardware manner, or may be implemented in a manner of executing software instructions by the
processor. The software instructions may include a corresponding software module. The software
module may be stored in a random access memory, a flash memory, a read-only memory, a
programmable read-only memory, an erasable programmable read-only memory, an electrically
erasable programmable read-only memory, a register, a hard disk, a removable hard disk, a CD-
ROM, or any other form of storage medium well-known in the art. For example, a storage medium
is coupled to a processor, so that the processor can read information from the storage medium and
write information into the storage medium. Certainly, the storage medium may be a component of
the processor. The processor and the storage medium may be disposed in an ASIC. In addition, the
ASIC may be located in a base station or a terminal. Certainly, the processor and the storage
medium may exist in a base station or terminal as discrete components.

[00170] All or some of the foregoing embodiments may be implemented by using software,
hardware, firmware, or any combination thereof. When software is used to implement the
embodiments, all or some of embodiments may be implemented in a form of a computer program
product. The computer program product includes one or more computer programs and instructions.
When the computer programs or instructions are loaded and executed on a computer, all or some
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of the procedures or functions in embodiments of this application are executed. The computer may
be a general-purpose computer, a dedicated computer, a computer network, a base station, user
equipment, or another programmable apparatus. The computer programs or 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
programs or instructions may be transmitted from a website, computer, server, or data center to
another website, computer, server, or data center in a wired manner or in a wireless manner. The
computer-readable storage medium may be any usable medium that can be accessed 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; or may be an optical medium, for example, a digital video disc; or may be a
semiconductor medium, for example, a solid-state drive.

[00171] Invarious embodiments of this application, unless otherwise stated or there is a logical
conflict, terms and/or descriptions in different embodiments are consistent and may be mutually
referenced, and technical features in different embodiments may be combined based on an internal
logical relationship thereof, to form a new embodiment.

[00172] Inthis application, "at least one™ means one or more, and "a plurality of" means two or
more. The term "and/or" describes an association relationship between associated objects and
indicates that three relationships may exist. For example, A and/or B may indicate the following
three cases: Only A exists, both A and B exist, and only B exists. A and B each may be singular or
plural. In the text descriptions of this application, the character "/" generally indicates an "or"
relationship between the associated objects. In a formula in this application, the character "/"
indicates a "division™ relationship between the associated objects.

[00173] It may be understood that various numbers in embodiments of this application are
merely used for differentiation for ease of description, and are not used to limit the scope of
embodiments of this application. Sequence numbers of the foregoing processes do not mean
execution sequences. The execution sequences of the processes should be determined based on

functions and internal logic of the processes.
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CLAIMS

What is claimed is:

1. A power control method for an uplink control channel, comprising:

determining a first uplink control channel for carrying first uplink control information UCI
and a second uplink control channel for carrying second UCI; and

when a time-frequency resource of the first uplink control channel and a time-frequency
resource of the second uplink control channel overlap, sending the first UCI and the second UCI
over a third uplink control channel by using first power, wherein

the first power is determined based on a number of bits of the first UCI and/or a number of
bits of the second UCI,;

the first power is determined based on a first number of bits and/or a second number of bits,
the first number of bits is a sum of a number of bits of the first UCI and a number of check bits of
the first UCI, and the second number of bits is a sum of a number of bits of the second UCI and a
number of check bits of the second UCI;

the first power is determined based on P1 and/or P2, P1 is determined based on a power
control parameter of the first uplink control channel, and P2 is determined based on a power control
parameter of the second uplink control channel;

the first power is determined based on a bit rate of the first UCI and/or a bit rate of the second
UCI;

when a priority of the first UCI is higher than a priority of the second UCI, the first power is
determined based on a closed-loop power control parameter of the first uplink control channel; or

the first power is determined based on a first closed-loop power control parameter, and the
first closed-loop power control parameter is determined based on a closed-loop power control
parameter of the first UCI and a closed-loop power control parameter of the second UCI.

2. The method according to claim 1, wherein the first power is determined based on a number
of symbols occupied by the third uplink control channel, a format of the third uplink control
channel, the number of bits of the first UCI, and the number of bits of the second UCI.

3. The method according to claim 2, wherein a sum of the number of bits of the first UCI and
the number of bits of the second UCI is less than or equal to 4.

4. The method according to claim 1, wherein when the bit rate of the first UCI is lower than
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the bit rate of the second UCI,

the first power is determined based on the number of bits of the second UCI and a size of a
time-frequency resource for carrying the second UCI, or the first power is determined based on
the bit rate of the second UCI.

5. The method according to claim 1, wherein the first power is determined based on the
number of bits of the first UCI and the number of bits of the second UCI, and a sum of the number
of bits of the first UCI and the number of bits of the second UCI is greater than or equal to 4 and
less than or equal to 11.

6. The method according to claim 1, wherein the first power is determined based on the first
number of bits and the second number of bits, and a sum of the number of bits of the first UCI and
the number of bits of the second UCI is greater than 11.

7. The method according to claim 1, wherein the first power is determined according to the
following formula:

P=a*P1+b*P2, wherein

aand b are constants, a and b are determined based on the number of bits of the first UCI and
the number of bits of the second UCI, or a and b are determined based on the bit rate of the first
UCI and the bit rate of the second UCI.

8. The method according to claim 1, wherein the first power is a larger value between P1 and
P2.

9. The method according to claim 1, wherein when the priority of the first UCI is higher than
the priority of the second UCI, the first power is determined based on P1.

10. The method according to claim 1, wherein when the priority of the first UCI is higher
than the priority of the second UCI, the first power is determined based on the bit rate of the first
UCI and/or a size of a time-frequency resource for carrying the first UCI.

11. The method according to claim 1, wherein the first closed-loop power control parameter
is a larger value between the closed-loop power control parameter of the first uplink control
channel and a closed-loop power control parameter of the second uplink control channel.

12. The method according to any one of claims 1 to 11, wherein the bit rate of the first UCI
is a bit rate of the first UCI on the third uplink control channel or a bit rate of the first UCI on the
first uplink control channel; and the bit rate of the second UCI is a bit rate of the second UCI on
the third uplink control channel or a bit rate of the second UCI on the second uplink control channel.
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13. The method according to any one of claims 1 to 12, wherein the first UCI comprises
hybrid automatic repeat request-acknowledgement HARQ-ACK feedback information and/or a
scheduling request; and the second UCI comprises HARQ-ACK feedback information and/or a
scheduling request.

14. A power control method for an uplink control channel, comprising:

determining a first uplink control channel for carrying first uplink control information UCI
and a second uplink control channel for carrying second UCI; and

when a time-frequency resource of the first uplink control channel and a time-frequency
resource of the second uplink control channel overlap, receiving the first UCI and the second UCI
from a terminal over a third uplink control channel, wherein transmit power of the third uplink
control channel is first power, wherein

the first power is determined based on a number of bits of the first UCI and/or a number of
bits of the second UCI,

the first power is determined based on a first number of bits and/or a second number of bits,
the first number of bits is a sum of a number of bits of the first UCI and a number of check bits of
the first UCI, and the second number of bits is a sum of a number of bits of the second UCI and a
number of check bits of the second UCI;

the first power is determined based on P1 and/or P2, P1 is determined based on a power
control parameter of the first uplink control channel, and P2 is determined based on a power control
parameter of the second uplink control channel;

the first power is determined based on a bit rate of the first UCI and/or a bit rate of the second
UCI;

when a priority of the first UCI is higher than a priority of the second UCI, the first power is
determined based on a closed-loop power control parameter of the first uplink control channel; or

the first power is determined based on a first closed-loop power control parameter, and the
first closed-loop power control parameter is determined based on a closed-loop power control
parameter of the first UCI and a closed-loop power control parameter of the second UCI.

15. A communication apparatus, comprising:

a processing unit, configured to determine a first uplink control channel for carrying first UCI
and a second uplink control channel for carrying second UCI; and

a communication unit, configured to: when a time-frequency resource of the first uplink
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control channel and a time-frequency resource of the second uplink control channel overlap, send
the first UCI and the second UCI over a third uplink control channel by using first power, wherein

the first power is determined based on a number of bits of the first UCI and/or a number of
bits of the second UCI,;

the first power is determined based on a first number of bits and/or a second number of bits,
the first number of bits is a sum of a number of bits of the first UCI and a number of check bits of
the first UCI, and the second number of bits is a sum of a number of bits of the second UCI and a
number of check bits of the second UCI;

the first power is determined based on P1 and/or P2, P1 is determined based on a power
control parameter of the first uplink control channel, and P2 is determined based on a power control
parameter of the second uplink control channel;

the first power is determined based on a bit rate of the first UCI and/or a bit rate of the second
UCl;

when a priority of the first UCI is higher than a priority of the second UCI, the first power is
determined based on a closed-loop power control parameter of the first uplink control channel; or

the first power is determined based on a first closed-loop power control parameter, and the
first closed-loop power control parameter is determined based on a closed-loop power control
parameter of the first UCI and a closed-loop power control parameter of the second UCI.

16. The communication apparatus according to claim 15, wherein the first power is
determined based on a number of symbols occupied by the third uplink control channel, a format
of the third uplink control channel, the number of bits of the first UCI, and the number of bits of
the second UCI.

17. The communication apparatus according to claim 16, wherein a sum of the number of bits
of the first UCI and the number of bits of the second UCI is less than or equal to 4.

18. The communication apparatus according to claim 15, wherein when the bit rate of the first
UCI is lower than the bit rate of the second UCI,

the first power is determined based on the number of bits of the second UCI and a size of a
time-frequency resource that is for carrying the second UCI and that is on the third uplink control
channel, or the first power is determined based on the bit rate of the second UCI.

19. The communication apparatus according to claim 15, wherein the first power is
determined based on the number of bits of the first UCI and the number of bits of the second UCI,
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and a sum of the number of bits of the first UCI and the number of bits of the second UCI is greater
than or equal to 4 and less than or equal to 11.

20. The communication apparatus according to claim 15, wherein the first power is
determined based on the first number of bits and the second number of bits, and a sum of the
number of bits of the first UCI and the number of bits of the second UCI is greater than 11.

21. The communication apparatus according to claim 15, wherein the first power is
determined according to the following formula:

P=a*P1l+b*P2, wherein

aand b are constants, a and b are determined based on the number of bits of the first UCI and
the number of bits of the second UCI, or a and b are determined based on the bit rate of the first
UCI and the bit rate of the second UCI.

22. The communication apparatus according to claim 15, wherein the first power is a larger
value between P1 and P2.

23. The communication apparatus according to claim 15, wherein when the priority of the
first UCI is higher than the priority of the second UCI, the first power is determined based on P1.

24. The communication apparatus according to claim 15, wherein when the priority of the
first UCI is higher than the priority of the second UCI, the first power is determined based on the
bit rate of the first UCI and/or a size of a time-frequency resource for carrying the first UCI.

25. The communication apparatus according to claim 15, wherein the first closed-loop power
control parameter is a larger value between the closed-loop power control parameter of the first
uplink control channel and a closed-loop power control parameter of the second uplink control
channel.

26. The communication apparatus according to any one of claims 15 to 25, wherein the bit
rate of the first UCI is a bit rate of the first UCI on the third uplink control channel or a bit rate of
the first UCI on the first uplink control channel; and the bit rate of the second UCI is a bit rate of
the second UCI on the third uplink control channel or a bit rate of the second UCI on the second
uplink control channel.

27. The communication apparatus according to any one of claims 15 to 26, wherein the first
UCI comprises hybrid automatic repeat request-acknowledgement HARQ-ACK feedback
information and/or a scheduling request; and the second UCI comprises HARQ-ACK feedback
information and/or a scheduling request.
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28. A communication apparatus, comprising:

a processing unit, configured to determine a first uplink control channel for carrying first UCI
and a second uplink control channel for carrying second UCI; and

a communication unit, configured to: when a time-frequency resource of the first uplink
control channel and a time-frequency resource of the second uplink control channel overlap,
receive the first UCI and the second UCI from a terminal over a third uplink control channel,
wherein transmit power of the third uplink control channel is first power, wherein

the first power is determined based on a number of bits of the first UCI and/or a number of
bits of the second UCI,

the first power is determined based on a first number of bits and/or a second number of bits,
the first number of bits is a sum of a number of bits of the first UCI and a number of check bits of
the first UCI, and the second number of bits is a sum of a number of bits of the second UCI and a
number of check bits of the second UCI;

the first power is determined based on P1 and/or P2, P1 is determined based on a power
control parameter of the first uplink control channel, and P2 is determined based on a power control
parameter of the second uplink control channel,

the first power is determined based on a bit rate of the first UCI and/or a bit rate of the second
UCI;

when a priority of the first UCI is higher than a priority of the second UCI, the first power is
determined based on a closed-loop power control parameter of the first uplink control channel; or

the first power is determined based on a first closed-loop power control parameter, and the
first closed-loop power control parameter is determined based on a closed-loop power control
parameter of the first UCI and a closed-loop power control parameter of the second UCI.

29. A communication apparatus, comprising a module configured to perform the method
according to any one of claims 1 to 13.

30. A communication apparatus, comprising a module configured to perform the method
according to claim 14.

31. A communication apparatus, comprising a processor and an interface circuit, wherein the
interface circuit is configured to receive a signal from a communication apparatus other than the
communication apparatus and transmit the signal to the processor, or send a signal from the
processor to a communication apparatus other than the communication apparatus, and the
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processor is configured to implement the method according to any one of claims 1 to 13 by using
a logic circuit or by executing code instructions.

32. A communication apparatus, comprising a processor and an interface circuit, wherein the
interface circuit is configured to receive a signal from a communication apparatus other than the
communication apparatus and transmit the signal to the processor, or send a signal from the
processor to a communication apparatus other than the communication apparatus, and the
processor is configured to implement the method according to claim 14 by using a logic circuit or
by executing code instructions.

33. A communication system, comprising the communication apparatus according to any one
of claims 15 to 27 and the communication apparatus according to claim 28.

34. A communication system, comprising the communication apparatus according to claim
31 and the communication apparatus according to claim 32.

35. A computer-readable storage medium, wherein the storage medium stores a computer
program or instructions, and when the computer program or the instructions are executed by a
communication apparatus, the method according to any one of claims 1 to 5, or the method
according to any one of claims 6 to 10 is implemented.

36. A computer program, wherein when the computer program is executed, the method
according to any one of claims 1 to 5, or the method according to any one of claims 6 to 10 is

implemented.
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